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recommendstiong moude i L conciuaing chapter nnd =
further degsprich on tien will be ndaressed to you as
aoon BE poasible.

e I Feel that in the nesntime, couasiderstion
migi:t be given tuo the publicstion oi ihe teport, sa po
vnluable & document shonld pno doubt be wmade cvonll bls to
every sheep stotion In the Pellilend Iolandcs rerhaps
you ¥ili consider whether printin; should be done in the
Frlitlonds or whether it should be widertsien in this
country. if iv 15 tu be done in this country, 7 sisuld
be glad to be sdvized by cable of the nurber of euples
requircd for diatributican in the Colony. I{ the
printing is to be done g iho Falklend lslends
arctngomnents should be mede for 100 coples tu be seul to
me for uge 44 the Colonisl UITice snd Tor distribution
to other Colonial Govermaeatsg ond to verious bodies
wihien ere ianterested in problemo ol pastoral seononde

I tmve the honosur o be,
SiP,
Your most obedient,

huuble servant,

(Sed) 1AL not n MasDONALD



WEISH PLANT BREEDING STATION.

p AGRICULTURAL BUILDINGS,

UNlﬁRSlTY COLLEGE OF WALES. O

Famm: FRONGOCH 1} MiLes.

GamoEna: CAERGOG § MiLe. ALEXANDRA ROAD,

Gration: ABERYSTWYTH, G.W.R.

TerLwekuone: No. 605 (AcmicuLTuraL BuiLnoinoal. ABERYSTWYTH.

Teixzenane: No. 828 (Faonaock Famrm).

Dimscron! R, G. STAPLEOON, C.B.E.. M.A. l_ove‘-nber I ;' t 1953 .
PROFESAON OF AQRICULTURAL BOTANY,

5is GLicellency the Govermnor,
Guovernment House,
Stanley,
Falxkland Isiands,
south America.

Dear Sir Henniker,

pourslettor,” Octooe? Loth, hes” just
reachad me in Yorkshire. Unfortunately I was unable to
ecomplete the Falklanc report before leaving Aberystwyth in
Jete Septemper and I have cdone nothing to it since thnen.

T shall be returning to absrystwyth in mid December zndyl
will maxe iis completion my first £ffort.

n view of your letter I think the best
plan vill be to submit ai once two coples of the unfinisned
reportdisd /the 'Celomial Office and asx tiem to forward one

copy immediately Lo you. IT they,agree. Lo do this you should
receive the araft manuscript as it stancs Gy Xmas, this implies
pousting London iovember 1Yih. fhere is now 10 Alr xmail

connection that is of any use to us.

"he report in fact is complete other than
in respect of certain appendix tavles wnich I had hoped to
include in order to show the main Gotanicul features of yoar
various zrassland types. T zm askinz the Becretsry of our
Station to forward the manuscripis togstier with the grassland
map but you will realizs that I have had no opportunity to
check up minor details so that I may want to maxe small changes
HeTe el theres I shall ce very glad indeed to have auny
gsuggestions from you relative to the whole lay out of the
report. It would greatly nelp i1f you could catle thes:c 50 as
Lo reach me early in January 1939, T could then act upon them
immediately. I shall probably be leaving aberystwycth azain
about January 25th for a 1C-11 weeks tour of kngland and once
on this work I cannot guarantee to give much attsntion to
anything not associated with it.

T am writing to Fr.Weir by this mail 3
relative to several lots of seed we sent out to the malklands.

; with special regards,

Yours very sincerely,

W
i



DECODE.

TELEGRAM.

From ..

To .
Despatched 19 Time :
Received : 19 Time :

maintenance of present ranching system.

Following minor corrections. Page 1 population should
read 2500 more than half in Stanley pages 5 and ¢ substitute
horse for pony lMessage ends.

GOVERNOR.



DEcopE.

TELEGRAM.

Irom His Txcellency the Governor,

To Secretary of State for the Colonies.

Despatched : 6th January, 19 39. Time: o

Received : Mr. PSS T coo H¥ ococo TEGBSEooo

No. % In reply to your deswmatch No. 122 of the 24th of
Wovember Grasslands Report printing should be done in EZngland.
350 copies required for distribution loecally. I request that
following message may be sent to Davies begins :-

With reference to your letter of 15th of ovember my warm
congratulations on your report. Pollowing suggestions out
forward for your consideration:

Page L Report last seniencea. There has been steady
decline in wcol production as well as sheep nunbers since
1909 excent Tor slight check in 1937. Auinguennial averages
shew fall of 100,000 in numbers and 744,000 1bs in weol ‘<4
between 1905/1¢13 and 1934,/1938 inclusive. Average clip
based on sheep dipped has decreased from £.62 1bs to 6.61 1bs,
I regard the deplorable wasting in this disease free country
as inevitable result of uncontrolled grazing.

Pages L3 tc L7, all farmers agree in theory as to
desirabllity of increased fencing but will take no serious
measures unless it is emphatically stated that subdivision
is essential to future of the industry.

Page 49 top with all respect I suggest that greatest
single factor in aiming at land improvement and first phase
is controlled grazing with spread of wild white clover
secondary though outstanding as essential for best results.,
Could you as final paragraph of renort lay down subdivision
of camps as condition precedent to land improvement to

emphasize your recommendations on the subject.

Subject to above observations in which Agricultursl

Adviser concurs your report should be of immense value but I

im not disposed to commit Government to i n
- ¢ - L
. i J any expendltU1e“‘x




UNIV‘lTY COLLEGE OF WALES.

WELSH PLANT BREEDING STATION. AGRICULTURAL BU”—DINGS.
Farm: FRONGOCH 1§ Mies ALEXANDRA ROAD‘
Gampens: CAERGOG § MiLk.
STATION: ABERYSTWYTH. G.W.R. ABERYSTWYTH.
TeLerwone: MNo. 605 (AaricuLrurar Buiioinaal.
TeLeruone: No. 628 (FrRoncoen Farm).
DiaEcTaR: R. G. STAPLEDON, C.B.E., M.A., 30th January, 1939 1

FAOPCSEOR OF AGRICULTURAL HOTANY.

His Excellency The Governor,
Government House,
Stanley,
Falkland Islands,
South America.

Dear Sir Henniker,

Many thanks for your cordial letter of 7th
January. Thank you, too, for the telegram sent to me through
the Colonial Office and also for the statement regarding sheep
arnd wool production for the 1909-1938 pericd.

I am greatly honocured to know that my report
receives your kind approval, at least in so far as its general
thesis is concerned. I hope with you that the station people
will pay some heed to the points raised and that the report as
a whole will help to create a permanent and an active interest
in the improvement of pasture lands within the Colony.

I am extremely grateful to you for the inform-
ation you have given me relative to sheep and wool. I have
been bold enough (I hope with your full approval) to incorporate
these data into my report. I have made suitable acknowledgment
as to the source of my information. I had hoped while in
Stanley to get hold of the post-1924 stock and wool returns.
When I arrived home, however, I found that I had data only
relating to two years (both of these in the 1930-1937 period).

I had, therefore, to rely only on the Middleton data of 1924.

As regards the other major point raised in your
official telegram of 6/1/39, namely that relative to subdivision,
your view I think will be largely met by my summary. While T
agree thoroughly with the desirability of extemsive fencing and
of closer subdivision, I feel it might be dangerous if one
seemed to imply that no improvements are possible without first
creating smaller fields. Subdivision,however, I believe 10 be
an integral part of a policy of land improvement and its
importance as a factor will increase in proportion as to what
(and how much) other things are being done.

Again thanking you for your letter and for the
kind remarks contained therein.

Yours very sincerely,

D

.-—"—--



DEcopE.

TELEGRAM.
From . His Excellency the Governor.
To ... Secretary of State for the Colonies.
Despatched : Lth April, 19 39 Time: ...
Receved : .. cee 19 J.. Time: ..o

ielem 204% With reference to my telegram Mo. 3 of the 6th
January, 1939, glad to be informed when report may be expected,
Request that 25 copies of the revort may be sent to the
Falkland Island Sheepowners Association, 61 Gracechurch Street,
London.

GOVERNOR.



’lvsnsrrv CoLLEGE ©OF WALES,
WELSH PLANT BREEDING STATION. AGRICULTURAL BUILDINGS,

ALEXANDRA ROAD,

Faam: FRONGOCH 1} MiLes

ARCENS 3 t Mice. 3 3
X oy ’959/35 ABERYSTWYTH.
4 e

STavion: ABERYSTWYTH. G.W.R.

TxLErnone: No 608 {AcmicucTumac Builpinaal.

Teceruone! No. 628 (Frownaoch Faau) 3 FEJIHIQI"\,T 27th 1'33(: 4

DirgEcToRr! R. G. STAFLEDON, C.B.E., M.A.,
FAOFEBSCR OF AGRICULTURAL BOTANY.

His Excellency The Governor,
Government House,
Stanley,
Falkland Islands,
South America.

Dear Sir Henniker,

I have now been able to complete my
report and am asking the Colonial Office to despatch
a copy to you by Air Mail if possible. When you
receive this completed copy, will you be good enough
to return to me the unfinished copy - that which you

hold already. We shall then make complete this first

copy and, if you wish, return it to you at a later date.

with kind regards,

Yours very sincerely,

MRavce

—



RN e 4

Colonial Office,
Caxton House (Esst 3Slock)
Tothill Street, S. W.

2nd Mgrch, 1939.

Dear Welir,

Thang you for your letter of January 28th.
Mr Davies has just finisied his report and it has been sent
to the printers. It is hoped that copies should be
available in, say, about six weeks' time. I do not know
whether the Governor proposes to ask the New Zealand
Govermment for.someone to replace you in 1940 but if this is
his intention I would be glad to know as early as possible
because if we have to find someone from this country 1 should
begin to meke enquiries during the present summer.

I am glaed that you have liked your work in the

Felklands and that you have had an interestine period there.

Yours sincerely,

(Szd.) F.A.Stockdale.

B) i) W) .‘.'.EQIR, ED‘\%.

Z?(E Koo mee~ R R e Jﬂh‘étz;é&f;;.

3
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] ALL COMMUNICATIONS
TO BE ADDRESSED TO THE

CROWN AGENTS FOR THE COLONIES,

THE FOLLOWING REFERENCE AND THE
DATE OF THIS LETTER BEING QUOTED, 4 MILLBANK,

G/Falkland Ise. Ll»668/1 LONDON, S.W.1.

TELEGRAMS | INLAND: ““CROWN sowesT LoNDON'.

OVERSEAS: “'CROWN LONDON'',

TELEPHONE: ABBEY 7710. 23rd May, 1939
siz, i 3>

I have the honour to inform you that at the request
of the Secretary of State we have placed an order with
William Lewis (Printers) Ltd. of Cardiff for 550 copies of
a Report by Mr. W. Davies entitled "The Grassland of the
Falkland Islands". The cost will be £77. 15s. 2d. and it
is hoped that copies will be available in about six weeks ' time.
Our formal advice of the order to William Lewis (Printers) Ltd.
is enclosed.

A further communication will be addressed to you
as soon as possible regarding the price and distribution of
the Report.

I have the honour to be,
Sir,

Your obedient Servant,

R e
. ™

'
/ \“
for CROWN AGENTS.

The Colonial Secretary,
FALKLAND ISLANDS.

rY EXH
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ADVICE OF ORDER PLACED.

OrricE oF THE CROWN AGENTS FOR THE COLONIES,
4, MILLBANE,

LONDON, S.W.1.

The Crown Agents for the Colonies furnish overleaf particulars
of a contract placed in pursuance of the Indent shown. A period of 14 to
28 days may elapse between the contract date for delivery and the date on
which the goods leave this country, while inspection (if any), packing and

arrangements for shipment are being carried out.

In the case of goods posted the contractor will forward under
separate cover direct to the addressee two advice copies of the invoice,

showing the indent number and the date of despatch of the parcel.

The. Golonizsl Sgcreiary,

Palkland Islznds, :

16th May 19 39.
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P 1ELAND ISLARDS, Sneninge Btrect.

m, 3. | ) aeri1,1es,

l

i3 §
T hove Skt hopowy 0 refer 15 COPPEGRONCOROR

D s
anding with your %‘elegrm: 0.7 of the 7th JTenuary,
19z, pegarding the vialt of Mr. ¥, Deviesg to the

Folklaend Ielands ta repers on methods of peotur

improvemont in the Coleny, ond $o tvangnit %o you

& capy of the Neport whict has n beon pubmitted Ly

i, DRvilcs.

4%L?5‘/§%ﬁ¢£/’ : B. The Crovn Asontn for dhe Colonies are

Jbb” being reguected 4o arrance for he rpiating of the
¢
‘gport. I encloee a copy o n letter which hasg Toeaxy
e lelle ddresecd to the Crown pents on the subject,
| -, P Arrangenonts will be mede for &7 ofpies

of 4he rapert o Le fereapded fras the Solanlal
APflee to the Secre’nsy,Pelzland Telands Sheepowmsio
anpoceietion, ¢are of the Fel:ilend I'oleonds Compasny ut
61, Orescochurch Streed, London and for one copy to be
past o Gir John widdleton,
I have the honour to be,
sir,
Your most obedient,

hunile pervant,

il

R T T
GOVERNOR
SIR HERBERT BENNIEER HEATON,¥ ,C.¥.0,

ote., eto., eto,



April, 1989,
88148/59.

Gentlenen,

I am ddrected by lr.Secretury lac.onald to
raefer to correspondence ending with thie letter Trom
thic Depairtcient Lie.BLl4B8/86 of the 1uth Januany
regarding the visit of Lp.VW.lavies to the YalXklund
isiands to report on wmethods of pasture iuprovesient,
and (o trunsmit to you o copy of the Leport which hae
beon received from “relwsvies on the sublect.

Le I am to ask that you will arrange Tor BEC
coplaec of the leport to be printed, tie cost to bve
charged to Malldlund Isiends funds. I am to sugygest
that Lgyul octave would be o convenient size.

Je I wm to apk that you will arrange to forward
oOC copies of the .epat to the Covernor of the
Falkiund Islands, 150 copies to the Uolonial iiffice
and 100 copies to iLr.i.lavies, Senior Grasciand

investigutor,
THE CROUN ..Gimids
FOR Tild COLORILG,.


Islan.de

@

investigutor, University Colleze of “ules,
Telplt Plant Preeding Station.
I amy,
Gentlaoaen,

Your acst obedient sarvant,

(27



DECODE.
TELEGRAM.
rom .. ColOnial Secretaly. ..
To . Crown Agents for. the Colonies.
Despatched: 21st July, B R (7" S
Recewed : . .. i e IR Wlshiens NS
Your letter G/Falkland Islands L4668/1 of 23rd ilay please say
2 C“ﬂl when printed report may be expected as it is urgently required.

COLONWTAL SECRETARY.



DECODE.
TELEGRAM.
From .. Crowvn Agents for the Colonies,
1o Colonial Secretary.
Despaiched : 2nd August, 19 39, Time: 1548,
Received : 3rd August, 19 39. Time: 1100.

Your telegram 22nd July report on Grassland hope to ship
by mail of August 25th due September 21si.
CROWIN AGENTS.
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Original in G/Falkland Is.t668/1.

"The Grasslands of the Falkland Islands" by

V. DAVIES.

No.of
coples.

it

100

300

100

X

DISTRIBUTION LIST

The Clerk in Charge,
Copyright Receipt Office,
British lMuseum,
W.C.1.

The Librarian,
Bodleian Library,
OXFORD.

The Librarian,
University Library,
CANBRIDGE.

The Librarian,
National Library of Wales,
ABERYSTWYTH.

The Librarian,
National Library of Scotland,
EDINBURGH.

The Librarian,
Trinity College,
DUBLIN.

W.Davies, LEsq.,
Senicr Grassland Investigator,
University College of Wales,
Welsh Plant Breeding Station,
ABERYSTWYTH.

The Colonial Secretary,
Stanley,
PALKLARD ISLANDS.

The Librarian,
Colonial Office,
Downing Street,
London, S.W.1.

The Crown Agents for the Colonies,
('o! Department),

L, Millbank,

London, S.W.21.
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The Colonial Secretary,

ADVICE OF AMENDMENT OF ORDER PLACED. ﬁa

G/Palklsnd Is.4666/1.

QFFICE OF THE CROWN AGENTS FOR THE COLONIES

4, MILLBANK,
Al communications on ihis subject 1o be
addressed to the Crown Agents for the
Cal::s'u, the above reference bang LONDON. S.W.1.
quoled.
Td s : Crown, London. 1 - -
T.l::::.: A::bey . | by The Crown Agents for the Colonies present therr compliments,
O 24 and with reference to the Indent noted in the margin, have the
’ Sl honour to subjoin a copy of a letter authorising amendments to

the Contract, details of which have already been forwarded to you.

e
ﬁthx,g.u.lr.SbluS/jg

of 8 olie . Pt T4 ‘,‘."}.
S e e \\
Dept. > ; N
{tem No.

SALAND (8L

Falkland Islands.

Datellth. August, 1939.

Williiam Lewia(irinters Ltd.,
The Cavbrian Vorks,
39/43%, “enarth Road,
Cardiff,

Gentlemen,

With reference to your letter TCH/IL deted the
Lth August, I have to inforu you that the correctsd cony of
the final page proof of iir.%.Davies's Report on The Grasslands
of the Faliilend Ielands hes been forwarded to you under
separate cover together with the orlginel wmeénuscript. pill
you please make any necessary corrections in the type and
print off the copies with the utuiost despatch. A list is
enclosed showing how the final copies are to be despatehed
and 1t 1s wmost iwmportant that the 300 copies for the Colonisl
Secretary, Puliklund Islands, should be shipped by the vessel
closing in London about the 24th jsugust.

Please enclose with the copies for the British
Mugeum and the Gopyright libra9é4'slips bearing the
following words:- I

“"Forwarded, with the coupliments of the Crown
tgents for the Colonies, at the requeat of the Government
of the Faliland Islands.”

The purcel contalning 100 coples for the Librarian

of the Colonial Office should bear the following refersnce: -~

"GColonial Uffice letter to Crowa sgents lio.881L48/39
duted 10th August.”

The/



AD/IVH.11.

-2 =
The cage conitaining the copies for the
Colonial Secretery of the Falkland Islands should be

marked ag follows:-

=Reqn'= U-H.M.S. ;
B Col.Sec., :
:C 4 A, :
g Stanley. :

I would reuind you that the reports are to
bear on the title page the iwprint given in our letter
dated the 26th July.

Your attention is drawn to our letter dated
the 11lth August, regarding the reproduction of the
photographs.

I aw,
Gentlemen,

Your cbedient Servant,

for CROWN AGENTS.
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- FIRST SHIPPING ADVICE.
The Crown Agents for the Colonies have to report the shipment of goods supplied by :-—
Re!r-enceJ: I
i S/ Falkl:nd Is. 4668/1, : O T
Megors., Williom Lowis
Ltd.,,

39/43, Penarth Road,

CARDIPE,

18th August, 9.
Authy. | ¢ ( [ Ko, 0. H. M. S.
R y )
FRBFORG,  ©.0.58148/39 of £.4.39. 4668 col. see,
: Stenley
S Marked vig ionle vidao,
Dept. C4 A
Consigned to ~e8=Yw. -.t"'-,c-Li;L'-.l:! (e *Nos.
St a,pled.c:n. Gross Weight.

"HIGILAND CHIBFLATI" Wing Ueorge Vih

py 24th Aapust.,

M.V./8.8. Dock, London

The particulars given in the schedule below were those [urnished by the above mentioned contractor, when
forwarding instructions were issued, and are not necessarily aceurate.

o Description of WEIGHT, MEASUREMENTS,
VA&‘.UE Nos. Preckages. CONTENTS. ’Iona.( Cwt. ‘ Qrs. | Lb. T.ength. | Breadth, ‘ Depth.
‘ i ?
‘ 1 |
| 1‘ ‘
’ |
2638 1l case | 300 copies "Report i
on Gragslands of o
the #lkland Islandp® }
ENCLOSURES :—
Bl of Lading

Suppliers’ Invoice Will f OllO'w.

Packing particulars TA/§]] f@ll@‘zﬂ.

Office of the Crown Agents for the Colonaes,

4, Millbank, London, S.W. 1.
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AL .U\_i\\\“% :

Dear Sir,
1 beg you to accept my sinceve thanks for the
undermentioned work which you have presented

to the Library of the University.

[ am
Yours faithfully
H R . CreonatZ

QM ~Librarian

,‘(\e Grosstoands QS the Folkland. Vs\ands, bY W. DVaudes, M. Sc.

‘(\g Sec'Ietu:‘y
Naexrs Sov e Coloraes

C"( aaTwu

Falkland. \s\owds
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. 28 copies distributed to all Managers of Stations, Zast an
West Falklands.

252/38.

DISTRIBUTION, SEE OVER

2nd Hlovember, 39.

Sir,
I am directed by the Governor to transmit for

your information the accompanyins cony of a Repord

by Hr., . Davies, !l 5¢., on the Grasslands of the

Pallland Islends.

I am,
sim,

Your ovedient servant,

Colonial Secretany.
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EO-_"‘-'E’_QZ& MINUTE.

(It is requested : —_—
e e o e S

the above Number
and the date may

be quoted.) 8 conies distributed to

From “he Colokial JeCetary, To Executive Engincer,
Director of Education,

Hon. Col. Treasurer,

Ak, | Sie s O g

Agricultural Adviser,
Magistrate & Loeal Auditor.
Stanley, Falkland Islands.

I o dmected by the Covammnor o toansmi Do rour
mation tho nocorpsniying copy of 4 lepurl Dy Lk Ve Daving,

M 30w 3 0N tho Cragslands of Sho Jelblend TaZia:ldo.

Colonlal Joeratary.
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252/58.

L
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7th lovember,

Sir,
1 an dlrecied by the Goverswr to trunsit lor
your indonmaction the accommenying covies of a Renord

Mo, V. DovieB, 1k 5Ce, oOn the Grasslandes of the

gﬁ;’)}‘w— by Lz,

Falldland Iolonds.

]
%

Your cbedient servant,
f P

’/ g ,/,‘,-'

,[" /"_/—//’/_,.,
‘._/"f

Oolonianl seexyatary.

The Department of .griculturec,
AV BTALATID,.



9th Hovember, 39.

Sir,
I am directed by the Governor to itransmit for

your informetion the accorpanying copies of a Report

6 © s by lir. Ve Davies, l.Sc., on the Grasslands of the
Falkland Islands.
I am,
Sir,
Your obedient servant,
1o A4
Y -
Colonia1“Secretary.
The llanager,

The Falkland Islands Co., Ltd.,
STANLEY.



LIST OF FRELE DISTRIBUTION.

Received from Crowvn Agents on 27. 9. 39.
To ilanagers, Bast & 'lest alklands
Heads of Denartments

Denartment of igriculture, Mew Zealand
ilanager, F.I.C.

Hon, V. A, H. Bigps, il.L.C.

i Dy 15 R oTEEEE st olon

H.X. the Governor

less

28

o

oh

N

CODies,

300

53

2ny
(repaining)




i

HOTICE

i tEts [fe 53C8 2 O3 TI’E“J
RASSLANDS OJ.*‘ nﬂ;ﬂ' I‘ALlﬂ'JA.—D I57.A0DS.

Copies of the above Raport may be obtained
from the Colonial Secretary's 0ffice, Stanley,
price 5/= ecach.

Colonial Seerciary.

BTAITLEY,
13th Hovember, 1939.



GOVERICAINT HOUSL,

STANLEY ,
2Lth January, 1940.

iiis Gxeelleuncy the Governor presents his
compliments we tie uditor, The Crowa Golonist,

35, Tothill Strect, Vestminster, London, S«We 1+,

o)

—

Gnd Las thie honour to Torvard herewith a copy of

& Report on tne Grascslands ol ithe Palkland

riesS, ¥.Sc.

i

Iclands Dy ¥re. Ve D
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PALRLARD ISLALDS. Downing Strecty

HO. llﬁi-

’2/@ Koveiber, 1939,

tiv,
I have the nonour to rofer to carrespondence

\\5 ending ia my despatch No. 38 of the 17th of Aprll,
lac coneerning the report on Grasplands of the Falkland
7 iglands by M. Yiliiawm Lavies, and 1o inform you thuat
this report was considered by the Colonial adwisory
Couicil of Agricuiture and /Snimul leulith at thelr
imeeting of the 17tan of Dctober. A report ol the
procecdings of that meeting in so far ar they concern
lgr. Davies's renori, is enclosed for your informsation.

S

Coples nf lirs Daviea's Report will now huve

been received in the Faliland Iglande, and I eionla be
siad to recelive your considered comumente on it in due
COLTSAe.
1 have the honour to be,
air,
Your moast cbedient,

hunible servant,

(Sgd.) MALCOLM MacDONALD

OVELNOR

Sl HEABLZED BN Huntichi, XeSelletia,

etn., ote., cto.
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BXTRACT FROL THE DRAPFT MINUWHS OF diik 44th

it ING 0F THE COLOMILL alLVigusy COUHCIL

OF AGRICULYURS AND ANIGAL alinlbil, iowa

s

ON THs 17th OF OCTOBER 1980,

Ee

e s sl ands  0F, the #Mlleland I1flande (F.0.2. 4887,

Council had befeore them u report cn the
grasalands of the VPalizland Islsncde by . Williem
Daviesg, Senior Grasslands Investigator of the Velsi
Plent Breeding Station, on the grasslands of the
Faikland Islande. Funde te enable this investigation
to be carricd out had been provided Ly @ pgrant Jrom
the Colonial Developiment Fund.

Sir ¥ranlt Stockdale caid that this repcrt

presented & valuable pictiure of the conditione ia the
Falkland Islands, and of the »nssibilities of laprove-
ment in the grasslasndg of that Desendency. It was
evident that the Maiklands. were in a state o7 under-
development, and thet sheep Ffamuing at pressnt was
carried out in a souewhat havhazerd manner. it
anpedared likely that provided imoreved iethods of
pnasture manugenent were introducel wuch closer settle.-
ment with correspending increases 1n production would
he pensibhle.

Sir John wussell mentioned that with regard

to the poor growth of clover in the Falkland Islands
winich was attributable to poor noidulation, it had been
arranged to send out from Kothamsted cultures ol the
appropriate nodule farming bacteria to enable .xhepi-
iments to be made.

Bir suthur Hill enquired as to what develop-

ments were proposed in view of lir. Davies' report,

He
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e also mentioned that it was necessary not to overlook
the importance of bees where attenntis were helng mude
to establish white clovers.

8ir #rank Stoeckdale said that the fGovernor's
recomaiendations had not yet been received; but the
present Agricultural Adviser, Mr. tieir, had been
scececondeda fron the New Zealand Departuent of aAgriculture
and nad a wide kKnowledpge and experience in animsl
nusbandry und was guite cowmpetent to undertake luvesti-
gationai workx on tie lines advocated in the eeport.
An additional orfi'icer had been sent out in July Jor
inspeetivin duties in connsclion wiln the sheep industry

tir dolin saussell pointed out that soil

aclidiiy mizat be expected to make it difficult to
pProduce a 200d growtlh of clover.

“rofessor ingledow said tnat this report

sugueasted that while certain tecanical improvements
in the existing system were posgible, real nrogress
could not be achieved excent unless a new systen of
farmaing was evolved. ‘fechnical improvelments were

thus dancillary to the progress which was necessary.

Council took note orf tinis report.
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FALKL ARG IOLALDS.

F_Oo 52-

THE RIGHT HOWOQURABLE

QOVERNMENT IOUSE,

15th 4pril, 1940.

sir,

I have the honour to acknowledge thie receipt
o your despaten, lio. 119 of the 29th of lLioveriber,
1939, concerning the report on Grasglonds in the
Falkland Islands by lr. Wllliam Dovies.

2. The Colony i indebted tc iir. Dovies for
a renort of outstanding value and importunce.

It should indced, in my opinlon, be considered as
the ground wvork on wvhichh the future policy and
development of the sheep famiing industry in these
Islands must be based.

3. 1 do not xnow how o piudy of the report
coulda fall to convince any unprejudiced person
thet a comnlete change in the methods of farming
is essentiel iZ? the industry 1is to progress.

The change cannot be broughtsbout without consider
gble expenditure. The ferm owliers have no
apprecimable capital at disposal for development
and they would - probably rightly - not incur
indebtness for the work, even if accepting the
soundnesa of the neasuves provosed by Mr. Davies.

Lo Yr. Davies makes ALdministrative re-
comznendations, which entail the expansion of the
Agricultural Lepartment, the acquisition of lend
and the erection of buildings. He advises,
writing in 1939, the rcitention of the services of

the then licad of the Agricultural Departmeht, who
has/

MALOOLM MACDONALD, M.F.,
SECRETARY OF STATHE FOR THE COLONILS.
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has since retired, and the sppointrent of a technical
vpdviser on grasgland problems. The pregent position is
that an igronomist has been lent to the Colony by the
Government of iliew lealand for three years for the oifice
of Hesd of the Department and a livestock man hos been
appointed as his assistant.

5. Between 1925 and 19286 nearly 220,000 vas expend=
ed by the Goverunent in the establishment of a farm Tor
experimertal purnoses. In Jsrch of the latter year,; the
farm was abandoned before it was fairly established, the
land returned to the sellers, the stalf disposed ofy, the
buildings renoved and the stoeck and equivpment auctioned
off at lIimock dovn prices. iio suggestion was made that
the land was 1ot ausdianently suited for 1ts purposc. The
loss of some £12,000 was of courze a small matlter compared
to the harm to developtent and s compleite loss of confi-
dence which has damaged Government presitige almost
irretrievebly.

6. ‘'here can of course he no guurantee against a
repetition of the events relatcd above if another re-
search and exverimental stetlon is esitablished now.
flone the lesn the work that can only be done by such a
station mast be undertaken:in due course, but as stated
in paragraph 18 of my despatch of the 14th ol July, 1938,
I am opposed to any Increase in the expenditure of public
funds for the assistance of the farming industry under
existing conditions. liere I would draw attention to
Professor Engledow's remarks at the meeting of the
Colonisl Advisory Couneil on ;Agriculture on the 17th of
October lest. lle pointed out that as suggested in the
report reasl progress could not be achicved unless a new
system of farming was evolved and that techniesl improve-

ments were ancillary to this.
Te/
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7« Yy conclusions coincide entirely with those set
forth in the report and though I am without qualifications
to ddscuss the technical aspects of plent life and
breeding,evidence of the vast inprovenent brought about
by periodical heavy stocking are nonifest in the vieinity
of every settlement in the country. ixtenslon by
scientific rotational grazing ¢an be brought about only
by fencing and this in turn can be effected only when the
ranching system ic discarded.

8. The distribution of Mr. Davies' report to the
sheep farmers in lovember and Lecesber last has produced

no acknowledgement from any of the large holders.

I have the honour to te,
s8ir,

Your mont obedient,
hurible servant,
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252/383, (46

iat July L1,
Sir,
s, ith refersnce to your letter of 28th of April,
o -
,f”{f addressed to the Govsrpnment Printer, I am directed to fore-

ward herewith cne cony of the Graesslands Hepnort of the
Falxland Ielands.

2. The cosi or the nublicatisn is 5/- and I am to
request thet you will cause the amount te De paid to the

Crown Agents fox the Colonies, Loridon.

I am,
Sir,

Your obedient

G.H. Stechert & Co. ~

%1 East Tenth Street, A
NE!/ YOPX. for COlOﬂf/a/l/ Secretary.
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THE GRASSILANDS.
OF THE
Ve T, e lop e N D) T ST A N Bl
BY

NILLILN DAVIES, M.Sc.

SENIOR GRASSLAND INVESTIGATOR

WELSH PLANT BREEDING STATION,

ABERYSTWYTH,
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e e 1 s B e T e s

—

The report that follows is based upon observations
made during the course of a comprehensive survey of the colony

which was carried out between November 20th 1937 and March 11tk

s
H

1938. During that period every station on the East and Vest
Falklands respectively was visited, as well as a large number
of the outlying islands. The general grassland problem has
been discussed as fully as possible, not only with owners

and or managers on the stations, but with a large number of”
other persons representing all shades of opinion and many
grades of grassland knowledge within the country.

During the four months I was in the colony I covered

some 1,100 miles on horseback, well over 1,C00 miles by sea d
in Falkland waters, and only about 4C miles by car. i

greatly appreciate the readiness with which the managers of
the sheep stations everywhere provided me with both horses
and guides.

I have been favourably impressed by the general
enthusiasm shown relative to the question of land improvement.
One was everywhere well received, and in no case was any
hindrance or difficulties placed in my way during the whole
conduct of the work. Rather has everyocne gone out of his
way to assist me in my work. Private individuals have gbne
to considerable pains to make my stay pleasant among them,
while official cirecles gave me every possible facility and
encouragement. It would be out of place to make mention
of any particular names, but I would like here to thank
everyone with whom I made contact for the help and the 8
hospitality offered to me, I would wish to add that the

staff of the Agricultural Department have at all times been




helpful, and without their close and whole-hearted co-operation

the volume of work achieved within the short time at my disposal
could never have been attempted. The whole effort has been
one of team work, and for this I cannot but feel highly

gratified.

WILLTANM DAVIES.

October 1938.

1Bl
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LNov. 20

Nov.20-22.

Lov. 22.

Nov. 23.

Nov.23-26.

Hov.26.

Nov.26-30.

Nov.30.

Wov.30-
HEgs 25

Dec. 2.

DE@a 3o

BelE: -0

Dec., 0.
Dec. 6-8.

Dec. 8.

Dec. 8-10.

Dec. 10.

Dec. 13.

Dec. 15.

lo"‘ 13 .

ITINZRARY FOLLOWED IN THA FALKTAND ISLANDS,
NOVELBER 20th 1937 to WARCH 11lth 1938.

arrived Stanley.

At Stanley: interviews with Acting-Governor, Directort
of "Bericulture and ether officizls. ""sher ¢ Ceour
around stanley Common.

Left Stanley for Port Howard by sea (S.5.Lafonia).

srrived Port Howard.

At Pori Ioward. Lade first acquaintance with a Falk-
land Island sneep station: settlement fields and the
camp. Also first acguaintance with horse riding
(FPalklands style) ané other modes of local transport

Left Port Howard for Pebble Island (via River Island)
by horseback and sea (m.v. Gentoo).

Lt Pebble Island. Tours of camp and study of settle-
ment fields. d

Left Pebble Island for -[ill Cove by sea (m.v.Genioo).

AL Eill Cove. Study of settlement fields. Climb
T0) 1o LOTIEs LGk [ JL2O0) T
Left hill Cove for Roy Cove (horseback). Study of

camp vegetation. Arrivad Zoy Cove.

Left Roy Cove for Chartres (horseback).

At Chartres. Tours of camp and settlement filelds.
@l pbani . Suariize s, (1O £,

Left Chartres for Fox Bay Zast (horseback)

AL Fox Bay ast. Stuay of camp flora in vicinity.

Left Fox Ray iast for Fox Bay lest (by motor launch)
and thence to Spring Point (horseback). Study
camp en rouie.

AL Spring Point. Tours around settlement.

Left Spring Point for Fort Stephens (horseback) via
Double Creek and Carew Harbour.

At Pori Stephens. Short tours in vicinity.

Left Port Stevhens (by $.5.Fitzroy) for ieddell
Island where spent eight hours and took opportunity
to see some of the rested camps.

Left weddell Island (by S.S.Fitzroy) for 5San Carlos
(south) via Fox Bay and Port howard.

Arrived San Carlos (south).

iii.



Dec. 15-17.
Dec. 17.
Ecie. et
Dec. 19.
Dec. 19-23.
Dec. 23.
Dec. 23-30.
Dec. 30.
Dec. 30 -
Jan.1.1938.
Jan. 1.
Jan, 1-2.
Jan. 2.
Jan. 2-3.
Jan. 3.
Jan. 3-5.
jan. 5.
DA 5
Jen. 8.
Jan. 8-10.
Jan. 10.
Jan. 10-12.

At 8an Carlos (south). Tours of camp and study

of settlement fields.

Left 3an Carlos (soutn) for Port San Carlos
(horse and boat) .

At Port 3an Carlos. Tours of camp and seivtlement
fields.

Left Port San Carlos for bDouglas (horseback)

AL Douglas. Short tours of ithe camp and settle-
ment fields.

Left Douglas for Stanley (by motor boat).

At Stanley. Discussions with His Zxcellency the
“Governor, and with officials of the Departiment
of Agriculiture and others. Opportunities for
reading botanical and agricultural literature

relative to the Falkland Islands.

Left 3tanley for Joihnson's iarbour (by motor
launch "Georgia').

4Lt Johnson's Earbour. Tour of tihe north camp and

stuqy of settlement fields.

Left Johnson's Iiarbour for Port Louis (horseback)

At Port Louis. Tour to nortn camp and study of
areas arouncd settlement.

Left Port Louis for Horseshoe Bay (horseback).

At Horseghoe Bay. Tour of north camp and hills.

Left Zorseshoe Bay for Rincon Grande {horseback;.

At Rincon Grande. Tour of north coast and
centre camp.

Left Rincon Grande for Green Patch. Visited
anson (site of original Government =xperimental
farm since dismantled).

Left Green Patch for Fitzroy (horseback, via
dickham Heights. First opportunity to see
and study conditions of soil and vegetation
in the high mountains.

At Fitzroy. Tour of camp (lit.Pleasant and Kelp
Lagoon) .

Left Fitzroy for Darwin via Swan Inlet (horse-
back and motor carn)

4L Darwin. Study of camp in viecinity of Darwin
and Goosegreen.

Left Darwin for North Arm (horseback).

AL Nerth Awm.. Siwdy ef seitlementuldeless |iSaEs
inoculation experiments started in one Tield.

iv.




Jan. 12.
Jan. 13.
Jan. 13-2C.
Jan. 19.
Jan. 20.
Jan. 21.
Jan. 22
Jan. 23.
Jan. 23-25,
Jan. 25.
df=es 26,

~ Jan. 27 .
can. 27-30.
Jan. 30.
Jan. 31.
Feb. 1.
feb. 2.
Febl 2—60

Left North Arm for Darwin (horseback and motor car)

Left Darwin for Port Howard (by m.v. Black Swan).

At Port Howard. Intensive botanical study of
settlement fields and of experimental blocks
seeded down 1926-1937. Inoculation experiments
begun. Hand-crossing (artificial) of white clovenm
Tours of camp - Shag Cove and “hite .iock.

Left main settlement Pori hioward for .Lhite Hock
via lanybranch and liount Rosalie (horseback).

Left .hite Rock to connect with S5.5.7itzroy at
Teamar Pass, thence to Pebble Island.

Left Pebble Igsland for Saunders Island (stayed few
hours and took ovvortuniiy to see something of
this island). Left Saunders Island for Rapid
Point (per S.S.Fitzroy) and thence by horseback
©o Shallow Bay (1928~9 limingz exveriments) and
tomHEidel Coveeibo ®e jodam beaks

Left Hill Cove by S.3.Fitzroy for Carcass Island
where spent few hours aveailaple touring the island
(horseback) thence wo .est Point Island where
spent afternoon studying the grasslands. Left
for Roy Cove.

Left Roy Cove for Chartres (3.5.Fitzroy;.

Ay (CloEhatia 2] Ride To Green Hill and Lit.Xobinson
camp.

Left Chartres for Dunnose Head (horseback) and

Shallow Herbour. Thence to Spring Point (by
motor launch).

Left Spring Point for Hew Island (per 5.S5.Fitzroy).
Full day ashore investizating grasslands etc.

Left New Island for Fort stephens.

At Port sStepnens. Ride to top of kit.Young

(1110 ft.) &nd surrounding country.

Left Port Stepnhens for Fox Bay and Port Howard
(pEFREhel it zrey) -

Left Port Howard for Speedwell Island (few hours
ashore) .

Left Speedwell Island for North Arm (few hours
ashore), and thence to Sea Lion Islands (few hours
ashore).

On board S.5.Fitzroy. Visited Lively Island
(about an hour ashore),thence Fitzroy (few hours),
thence Bluff Cove (two hours) and return sStanley.

At Stanley. Office work: mounting of specimens of
grasses and other plants collected during tours.
Visits to local centres.

hid J




Feb. 7-8.
¥eb. 8.
Feb. 8-10.
e, LOc
Febn 10_15-
Helss g,
Feb. 15-
iar, 9.
war. 9.
lar. 10.
Mar. 11.

On board S.3.Fitzroy. Left Stanley for Salvador
waters.

At San Salvador. Tour of camp and study
setilement fields.

ieft San Salvador for Douglas (horseback;.

At Douglas. Long tours of Douglas camp,
including mountains.

Left Douglas for Teal Inlet via Mount Simon and
the valley of the arroyomalo River (horseback).

At Teal Inlet. Visits to camp. Zvelyn ioun-
tains and Chata Hills.

Left Teal Inlet for Stanley (horseback).

At Stenley. Visits to local centres (including
Stanley Common, Navy Point, Cape Pembroke,
Svarrow Cove, Lit.Low, kioody Valley): collecting
and drying samples of Falkland pasture pilants
for chemical analysis atl Aberystwyth: office
work: public lecture given Stanley, larch 5th.

Leift Stanley for Darwin by sveedboat "Georgial
Lo connect with 3.8.Fitzroy.

At Darwin. further examination of field plots.

Left Darwin (by m.v. Black Swan, to connect in
Falkland Sound with S.S.Fitzroy en route Punta
Arenas (Chile).
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The Falkland Islands lie in the South Atlantic
Ocean some 300 - 400 miles east of the southern extremity
of the South american Continent. They are in about the
same latitude (south) as that part of “ales south of Lber-
ystwyth. Longitudinally the Falklands lie directly to
the south of Labrador and .ewfoundland (i.e. approximately
longitude 60°%W.) The group consists of two main islands
(the Hast and west Falklands) togetner with a large number
of adjacent islands forming a small archipelago. The
aggrepgate area is in the vicinity of three million acres,
or eapproximately three-fifths that of Aales.* The popula-
tion is only a little in excess of 2,0C0, of whom nearly

one half live in the only town - Stanley.

Physiozranhy. The west Falkland, together with the

majority of the smaller islands lying adjacent to it, is
of a hilly nature. There are itwo main mountain ranges,
one stretches in roughly a S&E-NW. direction from Iit.liaria
(Port Howaxrd) to West Point Island. The second range has
its axis NE - SW. from Mt.Maria to Mt.loody. There are
other blocks of hilly country associated with the peaks of
Lit.Rosalie (Port Howard), Iit.Charires (Fox Bay) and Nit.
Young (Port Stephens). The mountains of the fast Falk-
land are less diffuse. The wickham Heights form an E-W

backbone from Port Stanley to Port San Carlos. from these

* Acreages in the Falklands are merely approximations
because no accurate Ordnance Survey of the country
has yel been made.




there are subsidiary offshoots to the north, but there is
no high ground to the south. The islands off the coast
of the Fasti Falkland, together with those situated in the
Falkland Sound, are all low lying. In this respect they
stand in sharp contrast to the steep and mountainous
islands lying off the West Falklang.

The highest peaks in the est and Fast Falk-
lands respectively are lit.Adam (3,215 ft.) and Mt.Usborne
(2,245 ft.) In both cases there are large tracts of
mountainous country associated with these as well as

octher peaks.

Geology. The solid geology appears to be fairly simple
&2k Almost the whole of the west Falkland. as well
as the northern half of the East Falkland, belongs to the
Devono-carboniferous series. The southern part of the
Fast Falkland is Permo-carboniferous, while there is an
agriculturally unimportant outcrop of Archaean rock at
Cape Meredith. The distribution of vegeitation within
the Falklands does not appear to show any very close

relationship to geological structure.

Climate. Meteorolecgical records are available only

for the coast station at Cape Pembroke (near Stanley).

Judged by these records the Falkland summer is considerably
cooler than that of southern Britain, but the average
winter temperatures are only 2°F lower than those of
London (both stations are in the same latitude), but over

6°F lower than those of Aberystwyth.



TABLE 1. The monthly mean temperatures for
January and July at Cape Pembroke
(Stanley), Kew and Aberystwyth.

i
Cape Pembroke Kew (40 years Aberystwyth *3
(Stanley) #* normal) * (1919-27 average)
FO F° Fe
January (summer) 49.3| July (swumer) 62.7 | July (summer) 59.3
|
July (winter) 36.7 | January (winter) 38.8 | Januery (winter) 43.2 |

* After Middleton (19)

*¥* After Maritin Jones (17)

The average rainfall at Cape Pembroke is of the
order of 25 inches, and this is fairly evenly distributed
throughout the year. Ixcessive rainfall in any one day is
uncommon, and there are a large number of rainy days (probably
about 250) in the year. Snow may fall on the high country
in any month of the year (there was a snowfall on kt.Usborne
on January 8th 1938 which remained for a day as a white mantle
on land above 1,000 ft.) Snow is, however, rare from Decem-
ber to Iiarch. The annual total of !'snow' days averages fifily
four, and blizzard conditions may occur during the winter.
Typically snow does not lie for prolonged periods on the
lowlands and in this respect the climate must be closely
similar to that in the hills of Wales. The chief character-
istics of the Falkland climate may be said to be its extreme
variability during any twenty-four hour period, and also the
persistency of the wind. Strong winds appear to prevail
for over two-thirds of the time, and the average force is
about seventeen miles per hour?** The spring months are said
to be the most windy, ( 19 ).

tieather conditions in the mountai%?gplands must be

2 good deal more rigorous than those of Stanley and of the

¥ Compared with an average wind velocity of 7.6 miles
per hour at Kew, and 16.6 miles per hour at Lerwick
(Shetland Islands). ¥ ¥.




lowlying country in general. No records are available, but
the rainfall in the uplands is greatly in excess of that of
the lowlands, and it is likely that climatically and as
regards rain, wind, temperature and sunshine, they stand in
much the same relationship to the country at lower elevation

as do the British uplands to British lowlands. Weather

conditions at sea level in the Falklands are more severe than ]
those of lowland England and wWales, so that the climate of
the mountains and uplands is correspondingly more rigorous.
Judging from the summer of 1937-38 the weather in the low
elevation country of the colony compares closely with that
experienced on the \ielsh hills above 1,000 ft. but with two
differences, namely, (1) the lower rainfall in the Falklands,
less than thirty inches per annum , against perhaps fifty
inches in our hills, and (2) the stronger and more persistent
winds of the Falklends promoting frequent local storms
accompanied hy extremely changeable weather. It is probably
true to say of the Falklands that there are many days of the
summer months during any one of which weather characteristic

of all four seasons of the year may be experienced.

Livestock. Sheep are the most numerous, and these total
some 600,000. Romney and Corriedale are the two most
important breeds, though importations have been made of
other breeds, notably Merinc, Lincoln Border Leicester
and Cheviot (20 ). The highest number of sheep was
carried in 1898, when the total was about 807,000 (19 ).
From 1864 when sheep farming commenced in the colony until
1898 there was a progressive increase in number of sheep
carried. Subsequently there has been a more or less
gradual decline to the present numbers. Wool production
(the staple pastoral crop) has not shown a corresponding
decline, so that the wool clip per sheep has increased

considerably ( 19 ).



Of other livestock, horses in 1930 numbered
about 3,500, mainly riding ggﬁiés, and in the same year
there were nearly 9,500 cattle (18 ). The greater part
of the catile are used as foragers on the sheep stations
with the aim of maintaining the pastures in better con-
dition for sheep. The average ratio of cattle (as for-
agers) to sheep 1s only about one to seventy, while on
some stations it is as high as one cattle beast to forty
sheep. It is likely that with proper fencing the number
of cattle could profitably be increased becewse of the with
general benefit to the pastures. This is specially true
of soft camps.

Dairying is in a primitive state of development.
A few cows are kept for local milk supply, but imported
dairy produce, including tinned milk, butter and cheese,
is commonly used throughout the colony. The number of
pigs maintained is negligible, while poultry numbers about
5,000.

The sheep stations are large (commonly over
100,000 acres) and wool is the chief export, though there
have been attempts to develop a meat export industry. The
present sheep-carrying capacity of the Falklands is in the
neighbourhood of one sheep to five acres, but the carrying
capacity of many of the outlying islands is much greater
than the average. On the other hand the mountain ranges
either graze no sheep at all, or grazing is at its minimum
and largely confined to the summer periods. Individual
vaddocks or fields may be very large and commonly are in
excess of 10,000 acres. In the immediate vicinity of
the chief settlements the enclosures may be quite small.

A certain amount of oats are grown here for winter feed,

while on most stations there have been attempts at laying

g




such fields down to grass. In the main these attempts
have proved costly and not altogether fruitful. Often
the ley deteriorates rapidly after the first year, and
the sown grasses disappear sometimes to be replaced by
an open sward in which sorrel dominates. In a few cases
exceptionally good pastures have been formed as a result
of explicit sowings, and these successes are always
attributable to the success of the wild white clover
established on them.

Apart from these outstanding clover leys some

of the best settlement fields are dense bent swards, often
with gregarious colonies of wild white clover. Such
fields are not the result of ploughing and reseeding,
but of intensive grazing over a number of years. lany
of these Mbdde bent pastures must have a carrying cap-
acity of appreciably more than & sheep tc the acre

(compare with a sheep to five acres in open camp).



THE NATURAL PASTURES.

The natural climax vegetation of the Falklands is
grassland of one form or another. Forming a narrow ring
(typically not more than a few hundred yards wide) around
many parts of the sea coast 1s the tussac grass (Poa
flabellata) community. The few areas of natural tussac
still remeining are relics of a once more extensive coastal
fringe of this grass. Examples of its "fringe like"
distribution are still to be seen everywhere on the '"tussac
islands'"; the smaller of these may be completely covered by
the tall tussac communities, while on islands only slightly
larger the tussac in pure formation forms a peripheral
fringe and givees way to & shrubby or grassy vegetation
towards the centre of the island.

Zxcept for a few plantings made around certain of
the main settlements,the Falklands are treeless. There are
no natural woodlands of any kind, and trees are grown only
with the greatest difficulty even in the most sheltered
situations. There are one or two native shrubs*Which grow
tc a maximum height of about three feet, but only excep-
tionally are these now sufficiently numerous to play a part
either in stock nutrition or as shelter from the winds.
ftmong other woody forms are the low growing or prostrate
shrubs which include the three ubiguitous plants. namely,

diddle dee (Bmpetrum rubrum), the ecological equivalent of

the British heather, Christimas bush (Baccharis magellanica)

and mountain berry (Pernettya pumila). These

¥ For example, Fachinal bush (Chiliotrichium diffusum; is
well distributed throughout the colony, but nearly always
stunted and in small amount. Also box (Veronica
elliptica) limited to the West Falklands, but now rarely
found.

75
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three grow on a wide variety of situations, but are
perhaps most characteristic of the dry heaths (hard

ridges and rincons). Gorse (Ulex Europaeus) has been

introduced and some of the older plantings (now over
seventy years old) form very dense and effective shelter
belts.

There appears much in common between the grass-
lands of the Falklands and those of the high country in
Britain, Many of the natural grazings are very similar
in general appearance to land above 1,000 ft. in Vales.
These types stretch in the Falklands from sea level to
the elevated lands. The majority of the species
dominant in these grasslands are not indigenous to Britain.
There are, however, a few species which are common to

both countries. Hair grass (Deschampgia flexuosa) is an

example, wWhether such species have in fact been intro-
duced only since the advent of European colonization
cannot be known. Some other species as, for example,
the usual grasses, clovers and herbs of commerce have
become established locally around the chief settlements,
while still others (e.g. Poa annua) are almost certainly
introductions, and yet have become freely established
wherever they have found conditions suitable for their
growth.

The most abundant indigenous species is the
ubigquitous white grass; +this enters into practically
every association and is the dominant element in most
plant communities. White grass provides the basis for
the characteristic brown, yellow and grey colourings of
the general treeless landscape. These colours in their
varied shades are broken only by the dark purple of

diddle~dee, and in the mountains by the greyish-white

8.
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of the extensive "stone runs'" or rivers of stone. Around
the setilements one finds the relatively bright green closely
grazed pastures standing in sharp contrast to the colours of
the general landscape; these pastures are composed almost
entirely of introduced species, the chief of which are bent
(sgrostis) and smooth-stalked meadow grass (Poa pratensis).
In some camps bent swards have become established along
frequently used pony tracks (the Falkland "highways")., while
in others smooth-stalked meadow grass forms the chief element.
In most camps there are green valleys (also conspicuocus in
the landscape because of their bright colour) in which the
sward is often dominated by a small indigenous rush (Juncus

scheuchzerioides), and sometimes by a mixture of this with

annual grasses, or with pigvine (Gunnera magellanica) and

cinnamon grass (Hisrochloe redolens) . These green valleys |

(they are really quite narrow gully formations and frequently |
each will cover but an acre or two) provide some of the most
valuable of the sheep grazings. and they are almest invari-
ably heavily stocked even during the height of summer. These%
small valleys characteristically with steep banks on each

gide are uvsually well sheltered, and it is probable that the

small rush (Juncus scheuchzerioides) growing in them is the

most valuable grazing plant indigenous to the Falklands.
around the coast, and often markinge the site of old penguin
rookeries, pastures composed almost entirely of Poa annua
are to be found - this grass also colonizes the stockyards
and sheep pens everywhere.

The size of any individual sheep station in the
FPalklands wvaries from about 10,000 acres to about 500.000

acres: The size of paddock may vary from the small

The land held by the Falkland Island Company in the East
Falkland is for this purpose considered as three separate
holdings (Fitzroy, Darwin and North Arm.)

*
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“ enclosures around the settlements to as much as perhaps

g,‘l’% 50,000 acres in the camp. The average size of open camp

paddock would probably be in the neighbourhood of 10,000
acres. Boundary fences have usually been completed, but

on some stationg there is only a minimum of internal fences
On a few holdings new fences are being erected annually,
while on others very little progress is being made towards
closer subdivision of the land.

In most cases the grazing animal will have
access in any one paddock to several of the various itypes
of natural grazings, and because the grazing value of these
types will vary and each group will have its own standard |
of relative palatability, the stock have naturally been
drawn towards some more than others. Usually it is the
grazings on the dry ridges and in the green valleys which
have proved most palatable. The whole forms an interest-
ing study. It is obvious that the ridges of hard camp

carrying a complement of '"fine grasses' (Deschampsia |

flexuosa, Festuca ovina, etc.) have been overstocked, so

much so that the most useful elements in the natural
vegetation on them have been depleted ('eaten out"). It
ig also likely that indiscriminate burning has greatly
accelerated the rate of this depletion.

These ridges might in the future provide some
of the best grazing grounds, and they have the merit of
always providing dry land on which stock can lie. AT
the present time they appear to carry only a minimum of
herbage while the grasses and more palatable of the herbs
upon them are always closely grazed. The “swards" they
carry are usually dense and compact, and often composed
almost entirely of non-gramineous plants, such as Christmas

bush, mountain berry, various cushion plants (Colobanthus,

10.
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Azorells spp. etc.), the small fern (Blechnum penna marina)

and sometimes half a dozen species of lichen. There is =
very dense, almost impervious, mat quite three inches thick
in most places, and this is usually very tough and will need
to be broken up before any real improvement can be made.

In the scheme of grassland improvement these hard, dry
ridges might well be the first to receive attention. If
wild white clover and other herbage can be successfully
introduced into them they should be capable of far-reaching
and of permanent improvement.

With reference to the green valleys which

represent another very valuable section of the natural camp
they also are being overgrazed, but partly because of the
higher intrinsic fertility of the soil, and partly because

the dominant plant (Juncus scheuchzerioides) has proved

highly resistant to grazing, the sward cover on these
valleys is still dense and largely ‘'grassy'. It is likely
to be relatively nuiritious, not only because of the leafy
nature of the herbage, but also because various edible herbs
(chiefly indigenous) contribute appreciably to the sward.*
It is quite likely that white clover will readily find a
suitable habitat on the soils of these green valleys,
although clover has hitherto not spread naturally into them.
liany of these little areas could be ploughed up or dras-
tically harrowed and reseeded with every indication of

success.

Diddle dee ground. This formation covers a very excessive

aggregate area typically in the coastal districts, although
inland there are quite large areas of diddle dee. There

can be little doubt that this plant has spread since early

¥ Samples based on '"pure species'" have been collected of
most of the characteristic grasses and herbs, and are ,
being analysed chemically at Aberystwyth. The results
will provide the subJject for a future report.

Jale,



colonization, but there is reason te believe that it can
be crushed out by intensive stocking. This may be seen
around holding paddocks and about the settlements. On
fields that have been excessively trampled by sheep diddle
dee has been more or lesec completely displaced by 'grassy"
vegetation - sometimes bent, sometimes smooth-stalked

meadow grass, Poa annua, Aira praecox, daisies (Bellis

perennis) and sorrel (Rumex Acetosella).

White grass_camp. This is the most extengsive formation
in the country. white grass occurs as the dominant on a
variety of soil types. ihere one of its chief associate

plants is pigvine (Gunnera magellasnica) the land will

usually be described as hard camp. This type provides
fairly valuable grazing grounds and where the white grass
forms large spaced-out clumps these provice appreciably
good shelter for young lambs.

White grass also enters (in soft camp) into

association with oreob (Oreobolus obtusangulus), swamp

rush (Rostkovia magellanica) and with Christmas bush

(Baccharis magellanica). This formation represents a

large acreage of country both in the East and Viest Falk-

lands, but does not occur to any appreciable extent on any
of the outlying islands. This white grass-oreob associa-
tion may be regarded as typical of average soft camp.

White grass-orecb associations usually occur on water-
saturated peats of variasble depth. They probably represent
the most useful of the "soft camp! types and could be great
ly improved if stocked more intensively. Yorkshire fog
establishes well from surface sowings made after a burn.

It is desirable to work out the details of a technique
whereby fog, ribgrass and other plants would be sown after ]

12.



each successive burn. The aim would be to establish new
herbage in the existing sward so that stock will be drawn
in inecreasing numbers to these areas. It is by such
methods that these camps are likely to be improved in
practice. Soft camps everywhere in the Falklands are

at present grossly undergrazed, largely because of the
unpalatable herbage growing upon them.

The chief remaining types of soft camp from
the viewpoint of aggregate acreages are the peat banks
(Rostkovia and Astelia in association with stunted white
grass and stunted diddle dee) and the high mountain types
(land tussac and mountain blue grass in association with
white grass and oreocb). The peat bank areas where
Rostkovia and Astelia enter into the characteristuic
vegetation are usually formed on very deep peat, and even
when situated on sloping ground hold excessive water, and
are consequently very soggy and bog-like under foot.

These areas are difficult to reclaim unless a process of
soil formation, including <the gradual decomposition of
surface peat can be brought about by the introduction of
new herbage. As they stand at present these areas are
unlikely to be immediately suitable habitats for the
clovers, but surface sown seeds mixtures containing fog,
wild white clover and ribgrass might be tried experi-
mentally. The effect of drainage should also be investi-
gated for if these peat banks would drain it would then be
easler to get introduced grasseg established upon them.*

With regard to the mountain types of soft camp
where land tussac and mountain blue grass are character-

istic (although a number of lowland species also occur):

* The Agricyltural Department has drained a few such areas

on Stanley Common, and with some measure of success.

I




these areas are on peat of variable depth (sometimes the
peaty layer is quite shallow overlying rock or rubble.
Quite often these grazings lie on steep slopes at high
elevation (1,000 - 2,000 ft.) and are in many places
broken by massive stone runs, or, as is very common, by
small relict stone runs and boulders, which will always
hamper any extensive mechanical treaiment of these areas.
The difficult contours, the high elevation, and the
general inaccessible nature of all this mountain land
suggests that it will be the last to receive any intensive
measure of improvement. However, with adequate fencing .
 and perhaps with the help of surface sown grasses of which
Yorkshire fog is seemingly the most appropriate, and with
more systematic as well as more intensive grazing at
certain periods of the year, very considerable improve-
ments could be brought about on these hill pastures.

There seems to be a measure of shelter in many of the
mountain valleys, and they could at least provide good
summer pasturage for sheep and cattle. A techniqgue of
dealing with these areas whose acreage is very consider-
able should be contemplated, and a scheme built up
whereby stock would be rotated between mountain and low-
land during the summer and winter periods respectively.
Some effort has already been made in this connecticn at

a few stations and there is some evidence that the
mountain pastures have been appreciably improved as a i

conseguence.
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SEEDING AND MANURIAL TRIAL (E.189) DESIGNED
BY THE WELSH PLANT BREEDING STATION.

In 1935 and 1936 thirty-five lots of seed, each

sufficient to sow one half acre, were prepared at Aber-

ystwyth. These, together with certzin manures, were
despatched to Stanley. A standard scheme of manuring
was agreed upon. The forms of phosphatic manures

were employed as well as a complete PKN manure. The
manures were weighed and packed in England for despatch
to the colony. The first lot in 1935 comprised twelve
lots of seed and the appropriate manures, Tollowed in
1936 by twenty-three lots of seed and twenty sets of
manures {three centres to be 'nmo manure"). It was
suggested that the plots should be widely distributed
within the colony and should be sown variously on land
chiereis

(2) ploughing and preparing a proper seed bed

(b) surface cultivation ("scratched")

(c) no pre-cultivation whatever

The details of the seeds mixtures employed are

given in Table 2. The basal mixture was similar in
the two years. I'ive species were included at a normally
adequate seed rate, together with sixteen (in 1935) and
nineteen (in 1936) other lots, each sown at the rate of
four ounces per acre. The seeds mixture was based
primarily on experience gained at Aberystwyth, but was
of course purely experimental. The large number of
species incorporated in the mixture were to be regarded
as indicator plants which might offer guidance in con-
nection with the general seeding problem, and upon which

further experiments could be based.
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TABLE 2. The seeds mixtures (in lb.per acre)
used in the "Aberystwyth trials"
(E.189) started 1935-1936.

Species 1935 1936

lots lots

Perennial rye-grass S.23 Aberystwyth 4 15

Cocksfoot S.26 (1935) S.142 (1936) 15 5,

Crested dogstail, commercial seed 4 2

Rough-stalked meadow grass, com.seed 2 =

VWild white clover L 2 2
Other species®sown in small amount )

(16 lots in 1935 and 19 lots in ) 4 5
1936, each at 4 oz.per acre) )

Total 42 42

¥ In both years the following lois were sown (each at 4 oz.
per acre) - timothy (S.48); meadow fescue (pedigree);
red fescue (S.59); meadow foxtail; smooth-stalked meadow
grass (Bp 90); sweetl vernal grass; Yorkshire fog; New
Zealand bent; ribgrass; yarrow; burnet; chicory; red
clover (late); alsike clover.

Additional to the above, timothy (S.51) and tall fescue
(pedigree) were added only in 1935, whereas in 1936 the
following were added: Italian rye-grass; tall oal grass;
buttercup; trefoil and Lotus major.

The suggested scheme of manuring was as follows:

(1) Superphosphate (16 per cent P2O5) at 5 cwt.per acre

(2) Basic slag (16 per cent P205) at 10 cwt.per acre

(3) Control plot = no manure

(4) Basic slag (16 per cent P205) at 5 cwt.per acre

(9) Rock phosphate at 5 cwt.per acre

(6) Complete artificials (C.C.F.No.2)* at 3 cwt.per acre
The standard plan suggested for each trial

centre was as follows:-

% Providing potash, some phosphate and nitrogen.
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Superphosphate | Basic Slag at Basic slag at | Rock phosphate
at 10 cwt. Contrel 5 cwt. at
5 cWt.per acre per acre per acre | 5 ewt.per acre

By s 17

VA

Completa artlflclals (¢ C.F. No 2)

//////f/////’///////////////
/ -///r///.':/J//,v////////////
at 3 cwt.per agre

The half acre block was arranged so that the

differentially phosphated plots would be more or less sguare.

One-third of the block was cross-dressed lengthwise with a

"complete" PKIN manure (C.C.F.No.2) in such a way that this

transected each of the phosphated plots as well as the '"no

manure" contrel plot.

Observations were made during the summer of

1937-38 on these plots sown on fift

een separate properties

representing a wide range of conditions in both the Fast and

Yest Falklands.

The stations at which plots were laid down

were as follows, the number of half acre plots seeded at each

station is shown in brackets:-

Pebble Island
Hill Cove

Roy Cove and ¥West Point

Chartres

Fox Bay East
Spring Point
Port Stephens
San Carlos South
San Carlos North
Douglas

PN TN TN TN N N
N H MDA
N AN A s

5

(4)

(= 2 half acre lots subdivided)

Tezl Inlet

(1)

Darwin and Goose Green (3)

North Arm
Stanley Common

(2)
(3)

A total of thirty-three experiments were therefore examined.

Taken generally the standard plan was fairly

well adhered to.

The manurial scheme was not always according

to plan in the 1935 centres, but in the second year (1936)




there was strict adherence to the standard lay out at every
centre. The pains that have in most instances been taken in
connection with this trial are indicative of the general
interest in grassland improvement which Is to be found among
station managers in the Falklands. In some cases the experi
mental areas had been fenced off in an attempt to regulate
the grazing. Of the plots examined forty per cent had been
laid down on ploughed land, usually on areas that had already
grown crops of oats; some thirty-five per cent were sown on
land which had been "scratched", often after a burn, and the
remaining twenty-five per cent was surface sown without
previous mechanical treatment. Altogether., therefore, the
plots have been laid down under a fairly wide variety of
conditions, made the wider (and therefore the more valuable)
because they have been distriouted among so many stations”
and on many varied types of camp.

From the point of view of preparation of this
report this simple experiment has vprovided invaluable data
of an indicative kind, both with regard to the influence of
phosphatic manures and upon the general quesiion of seeds
mixtures. It is to be hoped that further periodic obser-
vations will be made upon the plots during the next few
years and that they can then be more fully reporied upon.
There can be no doubt of the importance of simple trials of
this type replicated over a very wide range of conditions,
and the results gained, even in the preliminary stages, have
been of great value in indicating the possibilities of

pasture improvement in the colony.

¥ These plots have been lald down at more than half of
the motal number of main settlements.
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The seeds mixtures. Of the grasses sown in greatest
amount in the mixtures used, cocksfoot has shown the best
promise. It has in most cases established itself well,
and makes good growth. The swards have, however, been
very open and the grasses as a whole appear less robust
than is usual in British grasslands. %hite clover seems
to have germinated well in most cases, bul the seedlings
have not lived. The few remaining plants of clover were
usually ncn-nodulated ('puny'). Occasional plants which
had become healthily nodulated were thriving and robust,
obviously spreading rapidly during the summer of 1937-38.
Neither perennial rye-grass nor crested dogstail
has shown outstanding promise, and particularly is this
true in ordinary camo (as opposed to the settlement fields).
In the open camp situations, and in those approaching out-
camp conditions, the rye-grass remains stunted, and having
regard to the fact that a leafy pasture strain (§.23) was
used in the seeds mixture, rye-grass has a surprising ten-
dency to go to stem and seed. ‘ihere the soil fertility

is more suitable, as in some settlement fields that have

" been dressed with animal carcase and offal, the rye-grass

has established well, and in the first harvest year has
become dominant and of the characteristic deep green eolour,
at least on those patches where offal and carcase have been
dressed very heavily. Rough-stalked meadow grass has shown
itself even poorer than rye-grass. In many cases its
egstablishment proved to be very poor, and even where
reasonably well established the plants were making no
leafage, and in most instances appeared to be completely
starved of nitrogen, producing miserably small plants,

both leaves and stems of which were purplish-red in colour.
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This is a characteristic reaction in a number of grasses
when short of nitrogen, and has also been noted in experi-
ments conducted on the VWelsh hills, Rough-stalked meadow
grass demands a high standard of soil fertility. and also
does not readily tolerate an open sward or a dry habitat.
Among the species sown in small amount (see
Table 2) the most promising in point of successful estab-
lighment appeared to be Yorkshire fog, red fescue, sweet
vernal and timothy. Yorkshire fog in particular has
established extremely well in most situations, and in a
few cases was among the most abundant components of the
sown herbage, even though the seed rate was small (four
ounces per acre only). In most cases fog appeared
among the sown species as second in abundance to cocksfoot
(sown at 15 lb.per acre). Not only has Yorkshire fog
established well, but the indiviaual plants have grown
more rapidly than those of any other of the sown species
in the plots; second to fog has been sweet vernal grass,
followed by cocksfoot as third in rate of growth. Taken
as a whole, perennial rye-grass (represented by the pasture
strain S.23) has established poorly, and the plants have
not grown robustly. White clover plants, where they have
become nodulated, have made as much or more growth as
single plants as any of the grasses, but where (as more
usual) they have not nodulated, then the growth has been
negligible, and the majority of plants have died back.
Timothy and red fescue have made very slow growth in the
first year, but they have in most cases increased themselves
by the second harvest year. The remaining species, namely,
meadow fescue, tall fescue, meadow foxtail, smooth-stalked

meadow grass, bent (Agrostis), tall oat grass, Italian rye-
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h * - * LK g
grass, red clover, alsike clover, trefoil, Lotus major,

ribgrass, yarrow, burnet, chicory, and buttercups, have made
no appreciable contribution to the swards from the small seed
rate used. Ribgrass, Lotus major, yarrow and Agrostis must
be regarded as species of considerable promise in view of |
their behaviour in other areas within the Falklands. Agrostis
tenuis forms the chief species in many of the paddocks about
the various settlements, whilelggzgg, yvarrow and ribgrass

have been noted in several places as flourishing introduced
plants.

The results obtained from this trial, and
supported by observations made throughout the colony, show
that the species of greatest immediate promise for use in

Yorkshire ﬂgl

seeds mixture are, wild white clover, cocksfoot, timothy,

red fescue, Agrostis tenuis (and possibly A.canina), while

further trial should be given to such plants as yarrow,
ribgrass, dandelion, chicory and burnet among the "weed!
group, while of the legumes alsike, Lotus, strawberry clover,

wild red clover and suckling clover have been observed to

make satisfactory growth at several stations within the

celianiss

The response to manures. Taken as a whole the response to

the three phosphatic manures has been surprisingly small, as
was also the response to the complete PKN manure. Careful
observations made on all the manure plots at various centres
have shown that there were slight responses to phosphates in
almost every instance, but in no case could it be claimed
that the response over the first and second harvest years
would repay the cost of manuring, having regard to the com-

position and relative vigour of the manured and unmanured

% The problem of seed inoculation arises in the case of
these legumes just as with wild white clover.
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swards respectively. The most marked responses due to
manures were at Chartres (ploughed ground), Douglas
(surface scratched peat land) and at San Carlos North
(uncultivated land on thin peat). The smallness of
the response to phosphatic manuring which appears to

be so general throughout the Falklands is the more
surprising when one considers the very merked responses
to phosphate which take place in many other countries,
and which has been so often demonstrated on the grass-
lands of Britein, Australia and New Zealand. It is to
bhe stressed, however, that really striking responses to
vhosphates usually only occur where clovers and other
legumes are established and grow freely. It is quite
possible that if white clover can be properly estab-
lished the resvonse to phosphates will be much wider in
the Falklands. It may after a time even be found in-
dispensable to the proper growth and spread of clover.
At the same time the evidence based on chemical analysis
( 24 ) shows that Falklands soils are not particularly

poor in total phosphates and are at least as well

supplied with available phosphoric acid as the ordinary
cultivated soils of Britain. with regard to available :
potash the soils of the Falklands appear to be about as
rich as those growing good pasture in Britain, while the,
total nitrogen content of Falkland soils appears to be

relatively high.

Lime, With regard to lime (CaO) chemical analysis has
shown the deficiency to be very marked, thus, according
to Orr ( 24 ) a soil carrying a good class of pasture in
Britain may have a lime content equal to 0.800 per cent

of the dry matter, while sixteen samples of Falkland
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soils analysed by him averaged only 0.126 per cent, and
compared with a barren heath soil in Britain having a
figure of 0.050 per cent (24 ). These data, based on
Orr, (24 ) are summerized in Table 3.

TABLE 3 (after Orr) (24). Composition of dry
s0il.(Percentage of dry matter).

PoUy K20
Total | Avail- Total | Avail- | Lime |Nitrogen
able able

Average of 16 Falkland |

soils

British soil (good
pasture)

British soil (heather
and bracken) @REE1 L G004 04025, 0816

@SR |@-0Re 0.336 | 0.049 | 0.126; 1.230

0.800 0.445
|

0.149 | 0.010 0.560 | 0.044

0.050, 0.033

These figures show the relative importance of
lime in Falkland and British soils. However there is
little doubt that greatly improved pastures have been
established in the colony without having introduced lime.
At the present time the cost of liming any considerable
acreage would be prohibitive and unless extremely cheap
sources of lime can be found liming can only be attempted
Furthermore,

on small areas around the setulements.

lime applied as a top dressing to the natural vegetation

in its unimproved state does not,so far as the evidence

goes, have any marked response. It may, on the other

hand, be found to have a very material response where

applied to land ploughed up and seeded with a mixture

of grasses and clovers. wWe know from the Aberystwyth

trials that greatly improved swards can be established

and maintained without explicitly liming, but at the

same time the indications are that the improved swards

are maintained better and more easily where lime has been
applied.
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In Wales mere application of lime as a top-
dressing to hill land that is absolutely without trace
of clover gives little or no response, but once clover

is introduced the response, though it may still be delayed,

ultimately becomes very appreciable.

Ton-dressing with lime (ground limestone) in the Falklands.

An area of approximately 20C acres around Shallow Bay
(Hill Cove} was dressed with ground limestone in 1925-26
at the rate of about 20 cwi. per acre. Part of this ares
(Rapid Point headland) was examined in the course of the
present survey. It comprised typical hard camp (dry
ampetrum heath). diddle dee, Christmas bush and balsam
being the dominant plants. The vercentage (area) com-
position of the vegetation (January 20th 1938) was as
follows: -

Diddle dee (Empetrum rubrum) 25 per cent

Christmas bush (Baccharis magellanica, 26
Balsam bog (Bolax gummifera) lg "
6

Moss! (Azorella lycopodioides)

liountain berry (Pernettya pumila)

Small fern (Blechnum penna marina)

Fine grasses (Festuca ovina var.et
Deschampsia flexuosa)

lLavenaer (Perezia recurvata)

Other plants (each in small amount)

Total 100 B

Ne]lVS VS Tl

No differencescould be seen between limed and
unlimed areas, while so far as one could see after an
examination of the site of the old lime dump*the heavier
dressings likely to have been avplied there had promoted

no change in the herbage. No one at any time admits to

The lime is understood to have been landed at Shallow
Bay from boats and put into a cen?ral dump prior to
distribution. The site of this lime dump was examined
because it is likely to have had a dressing much in

excess of one ton per acre.

*
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having noticed any difference in the grazings consequent
upon liming, and this fact must carry weight, because this
particular experiment had obviously created considerable
local interest, both among shepherds and manaszers. Tt is i
quite certain that so far as the evidence from this one
experiment goes, the reponse to liming has been negligible!
It would now form a most interesting further exveriment
to scratch up a portion of both limed and unlimed blocks
with heavy tined implements drawn behind a tractor, and
to sow a mixture containing sav Yorkshire fog. ribgrass
and wild white clover (appropriately inoculated seed) to
see whether in fact the lime applied in 1925-26 has a
residual effect. Certain of the velsh exveriments
would suggest that there may be such an effect. The
suggested trial should prove very valuable in providing
evidence relative to the question of the r8le of lime on
open camp. !

4 certain amount of lime was also applied (in
1925-26) to the enclesed fields around Shallow Bay House.
These pastures consist largely of bent with suckling
clover and white clover. They are gquite typical of |
settlement fields, but there is here again no suggestion
that the lime has had any marked resnonse. In the

absence of properly laid out plois it would be premature

to draw any conclusions, yet the close similarity of

these fields with others of the same kind elsewhere in
+he Falklands does not offer any evidence of outstanding

response to lime on matted bent pastures containing

clover. |

Nitrogen.
of the Falklands are fairly well supplied with nitrogen,

The dark coloured matted and peaty soils

although this is likely to be in a form not readily

available to plants. The problem is how best to get
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these mats rotteqd down and to make for general biotic

activi i : _
ctivity in the soil, with consequent release of nitrogen

among other plant foods. A great deal of work needs to
be done in relation to this whole question, one of the
utmost importance in relstion to grassland improvement
in the Falklands where the formation of semi-decayed mat
is a characteristic feature everywhere.

In the "Aberystwyth plots" (E.189) the responses
given by the complete (PKN) manures appeared to be that
Lypically oroduced by dressings of inorganic nitrogen.
when applied to the natural grasslands*this dressing has
increased the growth of the native grasses and tended to
suppress the growth of non-gramineous plants, while when
applied to ploughed land it was seldom that a single
plant of any clovers was to be found on the PKN strip. |
This depression of clover by dressings of inorganic

|
nitrogen is fairly characteristic, especially on acid .
soils, and where ammonium salts are used. |
1
1
|

Organic residues (including animal carcase and offal).

The most striking growth responses found in the Falklands
are to be associated with organic manuring. No more
marked response can be seen anywhere than that due to
animal carcases and offal, whether this is left on the
surface of the ground or ploughed into the soil. Somewhat
parallel responses may sometimes be seen after diddle dee

|
has been burnt. At one centre there was a very

marked growth response in the 1938 oat crop due to the

influence of raw meat aoplied to the land in 1936. These

responses Lo organic manures were of the order of parallel]

responses 1O droppings on spring and summer pastures in

England On sown pastures in the Falklands these organic

% Where the seeds mixture was surface sown without

any cultivation.
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residues

! - 4

negligible, the grasses showing up yellow and generally 1

starved in appearance. Heavy organic manuring of this

nature, however, does not seem to provide any increase !
in the clover content, although white clover on the plots . |
tended to establish better on those manured patches than :
elsewhere. in view of the general bacterial inoculation
problem discussed elsewhere in this report it is not to

be expected that the clover will establish properly in

the absence of nodulation, although temporarily no doubt
white clover would live healthily on patches well supplied
with available nitrogen. The whole problem is one of
intense technical interest., and is again to be closely

related to the general question of rotting and that of

building up soil fertility.

1{. 1
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THE WMENT ON FIELDS ARQUND
IHE SETTTRMENTS

AL : . Srsl
n the immediate vVicinity of the chief settle-

ments i
» as well as around many outlying shepherd's houses,

th i
ere 1s usually an acreage of closely-grazed pastures.

Typically such pastures are dominated by introduced grasses

of Luropean origin, characteristically bent and meadow

grasses, while in some cases daisies and sorrel may be more
abundant than the grasses; sorrel often takes charge on
sown grassland which has failed. The clovers,and in
particular wild white and suckling clovers,are frequently
to be found on these settlement fields, but seldem are they
present in telling guantities. It is significant to note
that in most instances white clover occurs in gregarious
ratches and is seldom evenly distributed over any appreciaﬁkl
area. This fact is one to be exvected in view of the whale
bacterial inoculation problem on the one hand, and the lack
of facilities for seed setting in white clover on the other.
In the absence of any appreciable seed formation the clover
has to rely wholly upon vegetative propagation, and the

patchy dispersion of white clover everywhere is naturally a

reflection of this. At present clover is spreading slowly

from a few focal points, whereas if seed were being set in

abundance (and the appropria

read) then the patural rate of clover spread

te bacterial organisms were

more widesp

would obviously be speeded up enormously. y

\ihatever the situation or aspect, practically

. where English grasses abound)
every settlement field (

ut the ralklands is
gs the herbage cover 1s very dense and

closely grazed and where bent is
througho 4
the dominant gra

1n fact many of these fields are more similar
n

lawn-like.
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to an a . /
Verage lawn than they are to proper grazing fields.

Usually the ture itself as well as the pasture is densely

matted and very sod-bound (much as plants left indefinitely

in pots become pot-bound and consequently unthrifty).

There is not an acre of This type that would not but bene-
fit enormously by being either ploughed up and resown or
very drastically surface-cultivated and sown Gown. There f
is of course always the danger of wind ergsien, _Bibedt His
almost certain that these swards would respond to treatment. ﬁ
Where white clover and sucklinz clover are already fairly
widespread on such fields there would be a reasonable

chance of success in ploughing up and sowing directly on

the upturned furrow (after levelling down with the harrow
so as not to bury the seeds too deeply), bringing in the
grazing animal from the very start to consolidate the
surface. .
The gradual improvement of these patches around UE
the chief settlements would provide invaluable experience |
in the technique of cultivation and ploughing-up with

immediate reseeding, as well as in the general management

of young swards. This would be particularly true on

stations where the plough, seeds and manures have either |

never been used at 21l or only in the most limited amounts. i

If existing settlement fields can be improved to the point

of clover-dominance, there will probably follow a rapid i
extension of the aggregate area enclosed about each settle—,!

ment If seed inoculation of white clover proves to be
L -

successful there need be no further deterrent to the I

neral improvement of these fields. It is wholly obvious
ge

that white clover; once properly established, grows

n these pastures.

i
t
l
|
l

vigorously i
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Vastly added interest would be given to such
ploughings, cultivations and seedings if quite small plots
of phosphates and lime were put down at the time of sowing
the seeds in order to gain further evidence regarding the
whole question of manuring. In view of the data based on
chemical analysis of the soils and herbage (24 ), it is
still important to know how far lime in particular affects
the whole process of pasture improvement, and especially

with regard to the maintenance of white clover.
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SEEDS MIXTURES FOR SETTLEMENT FIEIDS.,

Having Tegard to all the evidence derived both
from the experimental Plols and from trisls privately con-
ducted by station managers it would seem that the following
type of seeds mixture should fulfil requirements in the

vaddocks around the settlements:-

Tlmot@y ’ 5 - 15 1b.per acre
Creeping red fescue LR 1
Cocksfoot 4 - 8B "
Wild white clover 1= = i
Perennial rye-grass 8 - 14 "
Ribgrass 4 - 10 "

The essential basis of 211 the seeds mixtures laid down must
be an attempt tqget a flourishing take of wild white clover,

and while the question of clover esteblishment remains still

unsolved then the mixtures must of necessity be largely exneri-|

mental In nature. At the present time perennial rye-grass
appears to have only a limited use largely as & temporary
grass included to cover the first year or s¢, while the
slower growing species (red fescue and white clover in
particular) are establishing themselves. Ordinary commer-
cial perennial rye-grass could be used for this purpose,
much as Italian rye-grass is utilized in Britain. Chief
reliance is to be placed on creeping red fescue and wild
white clover, while timothy and cocksfoot are the most pro-
Zmphasis must here be laid upon the

mising top grasses.

use of proper pasture strains. Wild white clover is of

recognized value and is unlikely to be immediately improved

upon for conditions in the Falklands. The ordinary white

lovers of commerce emanating from northern and central
clover

Bu hould be carefully avoided, and until further evidence
jurope s

B ing reliance should be placed upon British strains
com =

is fort

of wild white clover.
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!

hith I'eo,
€gard to the 8rasses, emphasis must be

placed upon i !
T pasture straing. The difficulty with these is

that seed supplies are very limited
?

particularly those

which are products of the Welsh Plapt Breeding Station.

rr| . L
There can be little doubt, however, that the pasture

strains will be found better suited toc conditions in the
Falklands than the ordinary strains of commerce, and it

1s suggested that a good deal of seed of the pedigree

———
.

strains could be specially grown on the stations. This
is true of cocksfoot and red fescue, whereas timothy (and '
in particular pasture strains) may flower too late in the
season Lo produce a reliable seed crop. white clover.
along with the other cross-fertile clovers. of course
provides a special problem. These clovers do not nor-
mally set seed unless pollinated by bees, so that clover
seed production cannot be attempted until such time as

bees are introduced and established in the colony.

The whole questiion of proper seeds mixture is
one for Ffurther experiment. A whole lot of useful
experience could be gained if whenever a field was being

laid down to grass it was laid down in plots say of an

acre each. There would be no necessity to fence the

plots as such, but only to modify the seeds mixture sown

on each, so that some one oI more points are being tested. ), |

The mixture quoted above might be used as a basis, and

the following sugegested mixtures might be tried out. It }
is obvious that the modifications, additions and subtrac- ”.
tions are innumerable and the few suggestions made here-

1y as guides. The species
under are to be regarded merely &s g P J
strains enumerated are those which have so far shown

under Falkland conditions.

and

greatest promise

Jo




TABLE 4, ;
someseed§ Mixtures for settlement fields:
Suggested experimental mixtures.

Speciles 1| o

—

Timothy (pasture strain, |

creeping red fescue

(g-g- 5:59) Lty | 130 (1ol (reddiild jonltieis| Ml
Cocksfoot (pasture strain

g.8. 5.26 or S.143 or e b M - I B i o
Akaroa)

Wild white clover (Kentish) Lalliduleidms Lbd ol (sulsiualt Chist' &7 ’ 3

Perennial rye-grass (commer- |

cial or N.Z.certified) 14 | 81 8 78| 141 14 | e (R s
Perennial rye-grass (pasture |

strain, e.g. S.23) CHEES 8ol am 2 s tssr (6F decanpesitis
Wild red clover = = : = = 4 . - . . 3
Lotus major e (hde [prodess ot ficldgiaal et
Ribgrass - PRty 863 gt | S0 ae 2 3
Yarrow - - - - - - - 1 2 B

Tt is to be emphasized that clover seed will
need to be inoculated., and it is important to note that the
strain of bacteria infecting white and red clovers is not
effective on Lotus major, SO that the special Lotus strain

of bacterial culture should be used wherever this species is

included in-the seeds mixture. The alternative to seed

inoculation is of course dressing the newly sown land with

5 *
already inoculated soil from existing clovery areas. The

rate of application of inoculated soil used as a top-dress-

i i diately after sowing the seeds need not be more than
ing imme
so long as care is taken that it

five to ten cwb.per acre,

jlected from areas of well nodulated clover.**
ec

otus major the appropriately inoculated

— e -
cage of Lotus ;
* ggiihiould come from areas now in Lotus.

is co

ation experiment conducted at Port Howard

%% TIn a soil i?°9glon a three months 0ld ley pronounced
in January {ng effect within four days. The rate of

nodulation

; '« ozge was one ton of soil per acre.
Araqsing in this C&2 33,
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SEEDS I

IXTURES FOR THE OPEN CAMP.

a) surfa : .
(a) face sowing without previous mechamical cultivation.

her :
There are extensive areas of camp in the Falklands, and in

particular of sofi camp, which would be greatly improved if

an increased number of stock could be drawn to them. York-
shire fog sown on the surface without prior cultivation

has been shown to establish itself readily on these situa-
tions, and when established seems to be greatly relished
by stock; it is definitely more palatable than the native
herbage. There are indications which suggest that if fog
is introduced and the amount of grazing thereby increased
the ground tends to consolidate, and the animal through its
droppings and its urine increases the rate of decomposition
and in this way influences the general biotic activity of
soil and herbage. Once this process of biclogical act-
ivity is started and the peaty solls begin to decompose

the surface mat is progressively roiited down. 41l the time

the surface is hardening up and becoming drier as the
cavacity of the spongy surface to hold water becomes

lessened. Tt is to be stressed that the surface sowing

of Yorkshire fog is regarded only in the light of a pre-

treatment, the ultimate ideal for which to aim is a

clover-rich sward, and this can only come about after the

introduction of wild white clover, an@bossibly only at a

later stage after the process of consclidation of the

i e time.
peat has vroceeded for some littl

In most cases the only requisite pre-treatment

before sowing of Yorkshire fog is to burn off all coarse

her The rate ing h surface
i of seeding of fog for suc
bage. 1 ¢

d not o eight pounds per
wi n pe more than four t
sowings need IO

The péints in choice ©
itial phase of pasture improvement are:-

f fog in preference to other
acre.

species for this 1n
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(i) +the readin i ; :
habitatsess with which it establishes in these

(ii) its highly palatable

- nature i
species relative to the natural

(iii) the relative cheapness of seed supplies.

For the purpose of sowing out on wet camp
unhusked seed holds some advantage over highly cleaned seed
in so much as it can be distributed easier at lower seed
rates and also because samples of unhusked fog will often

contain other seeds of value, including suckling and white

clovers as well as other grasses.

The surface sowing of Yorkshire fog seed
without prior cultivation is likely to find its greatest
usefulness in connection with the soft camps, including
white grass flats, white grass wiih oreob, marshy valleys
of brown swamp grass (@SEF%EV%E) and the tops as well as
the sides of peat banks. Sowings of Yorkshire fog are
also likely to assist in the improvement of mountain
grazings. The procedure therefore suggested for all
types of soft and wet camp is to broadcast unhusked fog
at the rate of at least four pounds per acre after the

ares to be sown has first been burnt over. There is no

necessity to fence off the sown area. The whole scheme

will at first be experimental and the technique modified

as occasion demands. Tt may be found, for example, an

advantage to sow fog seed every time an area of white

: | er. whereas in other cases a proper |
grass camp 15 purnt over,

seeds mixture, jneluding wild white clover, may be

yed at the second reseeding.

regard to the regrassing of hard camp,

empio
vith
: qence indicates that pre-cultivation is

e evl

e any seed is sown. This is particularly

all th

necessary pefor
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true on di
diddle qee areas and on allied types of closely

matted sw g
swards where lichens, Christmas bush and mountain

berry contribute appreciably to the vegetation. On such
areas the mat is so denge and thick that unless this is
disturbed mechanically seed cannot make contact with the
soil. Some sort of tilth, therefore, must be obtained
before reseeding takes place. 411 the exverimental plots
laid down on hard ridges show that even moderate establish-
ment of seed is not obtained without first scratching the
surface. Where diddle dee ground was burnt fairly good
takes were obtained. This procedure, however, seems to
be a very dangerous one. for if the soil is at all dry the
hot fire made by the highly resinous diddle dee burns into
the ground., often with serious consegquences. which may
include complete wind erosion of the surface soil, leaving
only bare ‘'clay'" or subsoil. Hard camp should never be

burnt over. The evils attendant upon the use of the fire-

stick on hard camp are to be seen everywhere in the colony.

(b) Surface seeding after drastic "scratching"” with tined

implements. gurface cultivation with tractor-drawn

3¢ implements offers considerable scope in the regrassing

tine

of various grades of hard camp in the Falklands. Over

large areas such ngeratching' of the surface would provide
o

csome sort of a seed bed. thus overcoming some of the

difficulties and the risks of soil erosion attendant upon
i

the use of the plough.
actor work, and cannot be done properly by horse

Grassland cultivation of this

kind is tr
1sb and in particulaer by the light horse of the
our,
Falklands Tt is essential to pierce the mat and to
a ands. <
fficient bare soily material to ensure that the seeds
get suftilcl :
i ard to all the conditions
become establis
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1t is suggested that from fwenty to forty per cent of the

surface I _
be bared prior to Sowing the seeds. Twice-over

with the appropriate implement should be sufficient in all

cases, w i . 5
+ Whereas in many instances once-over would be enough.

Care must obviously be taken (particularly where the pro-
portion of coarse sand is high) not to promote soil (wind)
erosion and the amount of bared surface will therefore
depend largely upon local conditions. The best way to
combat soil erosion is to get the land regrassed as quickly
as possible.

The seeds mixture for the purpose should con-
tain a proportion of seeds which will establish quickly.
For this reason Yorkshire fog must find a place in such
mixtures. Further irials should be started in order to
test the value of red fescue, cocksfootl, timothy., rye-
grass and bent on these habitats, while among the mis-
cellaneous herbs ribgrass and yarrow might prove valuable.
Properly inoculated seed of wild white clover and suckling
clover should be used in all experimental mixtures. For
the seeding out of surface cultivated land the following
should be regarded as the minimum rates of seeding for

the individual species. The maximum rate need not be

in excess of three to four times these amounts:-

Yorkshire fog 5 lb.per acre

1] 1
Creeping red fescue 2 : z
Cocksfoot g ! ;
Perennial rye-grass o ;
Timothy 2 ¥
wWild white clover o’ .
suckling clover = .
Ribgrass P! »
Yarrow

ghine and sowing on the upturned furrow. There

(¢) Plou

are a geod number eyl
not the least of which is the exceedingly

jfficulties in the way of ploughing

in the Falklands,

yen and tussocky nature of many areas that might
une
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otherwise plough Up quite well. There ig little doubt

that with
Modern grassland ploughs (tractor drawn) a good

deal
al of land coulg be Successfully ploughed up. There are, .

howe L .
owever, other difficulties of g more serious nature, and

these include:

(1) The fact that the densely matted turf, often of great
thickness, does not rot down ang decompose readily after
being ploughed up. Typically the ploughed up turf will
remain dry and may even promote a condition approaching
complete desicecation on the surface. This mat when
ploughed up seems to lose the capacity tc hold water;
neither does it allow water to filter through in either

an upward or downward direction. This produces con-
ditions unfavourable either for rapid rotting or for
vigorous growth of any seed that may have been sown.

(ii) Where a fine tilth has been obtained the powdery

scil on the surface may be completely removed by wind.

This is ofien to be observed on settlement fields which
have been ploughed up for a number of years. #ind erosion
becomes & very serious danger in areas where the soil is i
sandy or contains a fair proportion of sandy material.

Until further evidence based on experimental ploughing

is forthcoming the plough should not be employed exten- '
ing sandy soils.

sively in areas carry
ch is to be used on land hitherto .

|

Where the plou

L]
: should be to plough the furrow
never ploughed the technidué

flat as possible and to sow Yorkshire fog and ribgrass
as a

turned sod. A deep fine tilth is not

directly on the up

eds
necessary for grass Seews |
1 unless it can be properly consolidated

while a loose friable tilth is

definitely harmfu t
i hould be to get a

is SOwWn. The aim s

before the seed 18
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lu.de

rass cover as i
g QUlckly as possible (hence the value of fog)

so that anima i
Is will pe drawn to these areas to feed, to

excrete and to consolidate, In effect the whole aim must

be to do everything Possible to influence the rotti
of the old turr,

ng down
If the current trials with seed inocula-

tion of the clovers are Successful, then white and suckling

clovers (and perhaps cheap seed of broad red clover) may be

used in these sowings. The paramount importance of York-

shire fog in this initial phase immediately after ploughing
lies in its proved ability to grow quickly from seed, and
its highly palatable nature relative to the native herbage.
With regard to the whole question of Yorkshire
Tog sowings in relation to improved carrying capacity, it
is interesting tc record the following data from Grave Cove
Point (Roy Cove Station)% Seed of Yorkshire fog was sown
on this area about 1915-18, and the plant has now spread
itself over some four hundred acres which have been fenced
off. The stock carried records for the season 1936-37 on
this block of four hundred acres are given as follows: -

2,600 sheep for two months, equivalent say to 156,000
sheep days

twelve months ) Equivalent say to 44,000
12 horses for ) sheep days,(calculating
sz ;i twelve months) one horse or bullock to
12 bullocks for R e

A total of 200,000 sheep days on four hundred acres, or

five hundred sheep days per acre for the whole year.

This would be equivalent to about 1.4 sheep per acre per

annum as compared with the average for the whole station f

f about one sheep o four acres, an increased production
of abou

ve-or six-fold. These figures are

of the order of fi

based on the grazing rpeerds of 5 sIEie YE3ES BRI

Yie SelR
s are based on data k
£ Roy Cove.

indly provided by
# The figure
Mr.S.Miller ©
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rovide a indsj
P general indication of the order of increased

stocki : :
ocking which wil] follow upon the introduction of new

grasses. T : ) _
he increase ig likely to be even greater on

the more favourabie situations. and particularly where

hi i
white clover becomes firmly established in these swards.

The evidence from est Point Island too
emphasizes the value of Yorkshire fog. west Point shows
the heaviest carrying capacity of any station and appears
1o De one of the few on which the number of sheep carried
has not been materially reduced since 1895, It is highly
significant, therefore, to record that there is a far
greater acreage of Yorkshire fog on West Point than on
any other station in the colony. This grass probably
contributes appreciably in excess of twenty-five per cent
to the total herbage on vWest Point Island as a whole.

That is not to say that fog is the ideal basis for the
sward on such habitats. Iiuch preferable, and probably

of still higher carrying capacity, would be a sward com-
posed of cocksfoot, red fescue and wild white clover.

Fog, however, being a perennial must be an improvement
upon the annual grasses, especially during pericds of dry

weather in the summer months. Annual hair grass (Aira

praccox) and ratstail fescue (Festuca Myuros) together
with other annual grasses provide the basis of the pastures

on many of these islands. During wet seasons these plants

provide excellent grazings on which sheep fatten readily.

f even short duration summer drought, however,

In years O

these annual grasses DY their very nature will dry up
e o

while perennial grasses remain green and

completely,
ning mhe relative abundance of the small annual
flourishing. i
ief reason why these islands
; pbably the chie
grasses 1s pro

1 keenly the offect of spring and summer droughts.
feel so
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ROTAT
: IONAL GRAZING - Ty THEORY AND IN PRACTICE.

B
TOPer pasture control with intermittent
resting of paddocks ig of fundamental importsnce in

maintainij
Htalining any type of grassland. With regard to uhe

present natural pastures and the ranch system of grazing

as conducted in the Falklands, a considered system of

spelling areas in rotation would have the effect of
assisting the finer grasses, for it is these that are
bearing the brunt of the grazing at the present time.

In effect, and on many areas, these more palatable ele-
ments of the natural herbage seldom get any rest at all.
If new and still more palatable species are to be intro-
duced, and paerticularly if the highly palatable clovers
are to be maintained in vigorous condition, periodic

resting of the paddocks will be found more than ever

necessary.

The whole gquestion of controlled grazing is
closely linked with that of fencing, and the subdivision
of existing paddocks. In a general way the efficiency

of grazing control will always be in inverse proportion :

to the size of paddock. The number of paddocks avail-

able as individually fenced units will generally deter-

mine the length and frequency of the rest periods that |
can be given to any particular paddock. The salient

+ is that on any given area of grassland there digwa
n

nts which differ in palatability, in

poi

mixture of pla |
vigour of growth and in general utility as grazing plants.
Under a systenm of continuous stocking it is the most
palatable and always the most useful of these that will
be eaten oub. The greater the difference in relative
palatability petween the different species the more

41.
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iapld are the highly Palatable oneg likely to be exterminated.
Not only does the grazing animal itself tend to deplete them
by continued defoliation, but the less palatable elements in
the sward by virtue of Not being appreciably grazed off are

allowed to become by sc much the more aggressive.

The Falkland white grass meadows provide a fairly

good example of this. Native fog appears to be relatively

palatable, whereas white grass and orecb are both relatively

unpalatable. Native fog has almost certainly been greatly

reduced in amount, although it is still found in a wide
variety of grassland types. Skottsberg (26 ) records this
species as being less abundant (in 1908) than formerly, and
‘there is no evidence to suggest il has since increased. The
lcase for a proper system of controlled grazing of the
natural swards is that the elemenis that receive most
lattention from the animal are given a period of rest. iith
improved swards it is still more important that the pastures
be given periodic rest, and in particular will this be true

on sreas where the clovers have been introduced into native

herbage after surface seeding.

42.
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FEl
__EQIH§_£H2,§QEDIVISION OF PADDOCKS .

The need for g Policy of subdividing existing
paddocks and the creation of new fences is of primary import-
ance taken as part of g larger scheme of land improvement.
At present the grazing units are too large and are so few in
number on many holdings that even the simplest system of

rotational grazing is impossible. For conditions in

Lypical open camp in the Falklands paddocks of the order of
600 to 1,000 acres apiece would seem to be an ideal for
which to work, whereas with regard to fields around settle-
ments, about ten acres would avpear to be the optimum size.
The value of closer subdivision lies in its effect upon the
control of grazing, and the better utilization of grassland.
The tendency throughout the Falklands is for the grazing
animal to concentrate upon the dry ground (hard camp).while
in general the damper ground (soft camp) receives only a
minimum amount of grazing and trampling from the animals.
Sheep and cattle where left to their own devices will

choose to graze upon the green valleys (which always seem

to be grazed to excess) and upon the ridges of hard camp,

while of the soft camp lying adjacent it is almost true to

say that no hoof ever traverses.

The whole essence of the thesis for subdivision

is to aim first at petter utilization of the pastures,
i

which includes the lessS severe grazing of hard camp and

alleys, and a much more severe grazing of the sof't
green v s

s ted on soils examined from a
pvidence collec

camp .

5 that intensity of
: around Stanley shows
number of fields

- : has exerted a tremendous in-
3 razing animals
trampling by &%
these peaty soils. Very

character of
fluence upon the
tocking .mAq lenient grazing has practically no
limited stoC e
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effect upo
PO the peat, whereas excessively heavy stocking

causes a com i
Dlete soil change. On heavily stocked areas

the su iod
perficial layers of the peat decompose and break

dovwin to . .

form a soily mat typically about three inches
thick. This overlies 2 well humified soily peat some
§1x To nine inches in depth, and which shows a gradual

change below to the usual type of soft camp peat.

A s . i i p *
~8soclated with this soil change is a com-

plete transformation of the herbace growing on the sur-
face; the unchanged peat soil carries an inferior herbage
in which white grass and orecb are dominant, whereas
after a process of consolidation a dense matted sward
of bent is carried. These changes in soil and grassland
types are evidential and indicate how important a part
the biotic factor plays in the development of grassland
in the Falklands. The matted bent or brown top type of
sward is a big improvement upon the original rough
grazings of the white grass-oreob type, but if white
clover could be introduced a still greater degree of

improvement would be brought about.

Examples of this process of making soil from

immature peat under the influence of the biotic factor

are to be seen around every settlement in the colony.

The fields about +the settlement even where there has
e

ver been any cultivation show gradations from bent
ne

tures where there is excessive treading and grazing
pas

to the natural white grass and other soft camp types
o

h the influence of the animal is less marked.
where

the areas along the coast where the Gentoo
y

gimilarl
. nested show the same transition, although
enguin
1% ases the destruction of the native vegetation
in these €
: complete, and also the in-

eility (0¥ penguin excreta) is so great that
er

brought i
44,




Poa annua h
SIlue as usually taken charge to the exclusion of

almost every other Species

: 0 both uncultivated settlement fields and
penguin grounds the transformation in the herbage is
accompanied by the destruction of the raw surface peat
and the production of a soily, as opposed to a peaty,
surface layer, Perhaps the major distinction between
the two soil conditions is in their water-holding canacity -
the original peat will normally be sponge-like and highly
retentive of moisture, whereas the surface mat of soil
residual upon the action of excessive grazing, treading i
and manuring by the animal may be quite dry, even after
heavy rain. This latter "soil" bears a close resemblance
to the "mat" on British heaths and moorland, but it seems
to be even less pervious %o water than its British counter-
part. It was observed in the Falklands that after a heavy
shower the rainwater will lie in the surface depressions
forming small pooils three to four inches in diameter, while
the mat lying below was not even damped. This condition
is very commonly met with around the settlements on the
matted bent pastures, and it is very significant to find
pool formation of the type described did not take place
r was abundant. The formation of mat

where white clove

under the patches of white clover is always less pronounced

ward of bent and the like. It
than below a purely grassy & |

o nmch more pervious to water. In dry weather the

naracteristically '"bone dry", T

is als

Agrostis mat is ¢C
e time there is an ap
An exactly parallel case is to be

preciable degree of dampness
the sam

in the clovery B

n the welsh hills
red on uncultivated ground.

when clovery and non-clovery
found o

patches are compé&
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T‘EE PI‘A.CE OF n
T =2 BURNING" Iy capp TMPR
: OVEMENT .

Periodi i
¢ burning of the wet and soft types of camp

designed to clea
n off the dead, coarse ang unpalatable herbage

can only do )
Y Eoedy hyug burnlng should always be followed

mati S ]
systematically with g SoWing of seeds. Yorkshire fog estab-

lishes readily on thisg type of land and could be sown after

every burn. Trials coulg also be made with inoculated

white clover surface sown and where possible trodden into

the ground by sheep. There is much soft and semi-soft camp

in the Falklands which would greatly improve if white clover
and suckling clover could be introduced successfully into
the natural swards.

The ideal in burning camp is to singe off the
dead vegetation and to leave unharmed all green and growing
leafage. In no case should the fire burn into the roots.

On wet camp where white grass is dominant such singeing is
possible on a large number of days in the year. Damp weather
should be chosen for these burns, while in general little or

no burning should be done during long dry spells. The vege-

tation at ground surface level is never very dense on wet

white grass camp, SO that in preparation for a seed bed

nothing more is needed than to remove the coarse dead leafage
regidual from former years. i

As @ generalization hard camp in the Falklands

should never be burnt, and this is particularly true of
diddle d ridges piddle dee is highly inflamable when 1
1 e dee 0

and gives off terr
t cases not possible on hard camp, because

ific heat. The process of
wet or dry,

i i s 08
singeing is in M . ‘
ipe will enter the soil,while regen-

of the ease with which f
tation of any kin
£ hard camp purnt in past years tell

d is extremely slow after
eration of vege

)
such fires. Areas
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their own tale. The grasses and the more valuable herbs are

burnt Lo the roots and any seed of these lying in the surface

is destroyed. This is an important point, for there is o

very considerable annual regeneration from seed taking place

on hard camp in the Falklands. After the rainy spell in

January 1938 large numbers of fresh seedlings of native
grasses and herbs were to be found everywhere.

There can be little doubt that the dry ridges
have suffered considerably in the past from indiscriminate
burning. The prevalence of mountain berry - a practically
worthless plant for grazing but one that can withstand fire
and can recover fairly rapidly because of its extensive and
highly resistant root system - on many of these ridges shows
well the adverse effect of burning. The course of action
with regard to improvement of hard camp. therefore, seems to
be to cultivate the surface and to sow seeds rather than to

introduce a burn. On soft camp the process is to singe and

sow seeds. The aim in both cases is the ultimate establish-

ment of wild white clover. !
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The value of .
oL clovers and othep legumes (members
of the pea family) in

-

HIProving the texture and fertility

of so0il in whji
ich they are EToWn 1s too well known to need

further N
comment, The rdle of herbaceous legumes in

asture - ,
P lands, however, still needs further to be stressed.

Under conditions in the Falklang Islands wild white clover
is 1likely to be the legume of outstanding merit and appli-
cability, though sight must not be lost of the possibilities
of other legumes for special purposes - suckling clover in
the initial phases and for very poor situations, red clover

for hay production in the settlements, Lotus major for

certain swampy areas to name but ihree of the potentially

valuable species.

The clover plant is not only of high food value
compared with most plants, but is usually very palatable,

and also tends to improve the general palatability of other

plants growing in association with it. The mere drawing

of stock to graze upon areas where there is clover helps |

to improve those areas, the animals dung, urinate and con-

solidate.all of which agsist in the building up of fertil-
9

ity and in an increased rate of biological aetivity dimsthe
il Tn the words of the practical man "clover eats the
SO:L .

: tined to be of greater
mat", and there 18 no factor des V

regard 1o pasture improvement in the Falk-

importance with ‘ :
lands than that associated with the 'eating of mat'.
ands

ment of pasture land
decomposed plant residues is

s cannot take place r

General improve
gsemi-

1y
he mat of omn
unless t and the plant foods locked up

t-bed adowily

in some way IO |
reulation once again.

in it brought into ¢
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| Th? greatest single factor in the pursuit for land
ilmprovement in {he Falklands is the spread of wild white
clover. Gvery effort should be made to experiment in order
to test ways ang Means of getting clover into all types of

stures. :
pa It is almost certain that most types of hard

camp will , 1)
grow clover, given free nodulation by appropriate

bacteri rag¥ .
1al cultures? Whether or not white clover, or

any other suitable legume, can be grown upon the wet camps

generally and including the deeper peat soils, is a matter

for further investigation.

By virtue of its capacity to collect nitrogen

from the air the clover plant enriches the soil and builds
up fertility in general. This enrichment of the soil
increases soil activity in general and promotes the rotting
of otherwise undecomposed herbage. This process results

in a freer and more rapid circulation of plant foods,
particularly on properly controlled grazings in which the

animal is not only eating relatively rich herbage, but is

excreting correspondingly rich manure.

The surface rooting clovers, such as wild white
clover, appear to be able to build up surface fertility at
9

a more rapid pace than deep-rooted legumes, although no

doubt the latter have an added value in so much as they dl

h a greater ability to draw fresh nutrients to the
ave

surface from the deeper scil layers.

with regard to
s should show whether the appropriate practic-

bacterial inoculation the trials

now in progres

is to 4dress the
ly sown areas with bacterially infected scoil *

seed with bacterial culture,or simply
al way

to dress all new

e s !
e

L
T £ Bacillus radicicola (the clover

% Certain stla%ﬂz geen found to be parasitic ( 32598,

pacteria) baVv +s for nitrogen fixation. These

agen : :
and useless ashoﬁever= to be quite exceptional.
Iy

forms apped
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(= white clover i
Sk 1%). . In trials conducted at Aberystwyth

(2 5) bO't.h I -] i. < ver h| i-t s oav

state are mo: : ’
ore or less devoid of legumes, much as is the

case in the Falklands.

Relative to the whole question of inoculation it
is to be remembered that all legumes are in practice depend-
ent upon their symbiotie bacteria,but the appropriate strain
of bacteria may differ from one lezume to the other. The
clovers (i.e. species of Trifolium) can be cross-inoculated,
that is, the bacteria on white clover will also infect other .

members of the genus,but will not usually affect nodulation

in other genera,e.g. Lotus, Ulex (gorse), iedicago (lucerne)
This raises another voint of practical importance
in the Falklands, namely,that connected with the establish- -
ment of gorse for hedges and shelter breaks. Normally con-
siderable difficuliy is now being experienced in establish-
ing seedling gorse, and there is reason to think that part
of the difficulty is due to lack of efficient nodulation.
It would in any case always seem a wise precaution when |
making new plantings of gorse to dress with inoculated soil

from underneath existing gorse bushes, so as to ensure that

the appropriate bacteria are available for the new seedlings,

The easiest way to do this would be to have & supply of

ngorse-inoculated soil", and to throw & small handful of

- - |
this around the newly planted seedlings. where a new gorse

hedge is being e stablished from seed then mix the seed with

inoculated soil before sowing.
ate inoculation with the appropriate bacteria

Once the Falkland

Adequ

is of course applicable to all legumes.
i i ce
soils have been well impregnated with pbacteria, and on

these several legumes (and pointedly of course the clovers)
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really get spreag widely throughout the colony, the need
for inoculating new sowings may never arise because the
bacteris will Spread just as quickly as the clover. It
is quite conceivable therefore that the settlement fields
will only require to be inoculated during the first quite
few years following the systematic introduction of nodule
organisms. The spread of the organism may be even

more rapid than is indicated here. The important point

is to me2ke the soil conditions suitable for the development
and rapid multiplication of the organisms and it is here
that the importance of lime, and perhaps of phosphatic

manures, may be felt in due course.
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ANOCULATION EXPERINENTS WITH WHITE CLOVER:
SQME FALKIAND RESULTS.

The study of White clover in the =
two important T

alklands reveals
First that white clover once estab-
lished grows luxuriantly ang Spreads in gregarious patches,
rarticularly around the settlements and dwelling houses.

In some cases it has entered the native vegetation and
locally suppresses that vegetation. The second fact is
that when sowings of wild white clover seed are made only
occasionally have full stands been obtained. The general
experience from sowings has been that the clover seed
germinates well, but the seedlings die off after a few
months. These deaths have usually been attributed to
adverse weather conditions., but a close study of the
problem suggests very strongly that the phencmenon is

due wholly or in very large part to the lack of nodulation.
The majority of clover seedlings studied in the year of
sowing showed no nodulation, even though the number of
seedlings per unit area was large and the general estab-

*
lishment of clover satisfactory. In some cases the

seedlings appeared 1o have fully green leafage, while in

others the young seedlings were yellow and obviously sick

("puny").
On year old sowings the position has changed

The total population of white clover seed-

appreciably.
ita had been reduced to guite small numbers, and almost
ings
plantlet still alive was & "puny" (i.e. not nodu-
every

4 and with yellow leafage). Sometimes scattened plants
lated &

Low Up pright green and vigorous, wherever these
sno 5
they were fully nodulated and obviously

. d |
ere examine - i
£ "?Eﬁ}};?bounts made on the white clover at

| A
* pccurate s€ showed that the initial percentage estab-
port Howard be very high in white clover. In this
1ishment D&y field had been seeded in October 1937

instance the ysis, and there was on the average

: anal : :
preVlOES tﬁhgig clover seedlings per square foot (this
ferhy- tWe

ts an establishment ogﬂgbout seventy per cent
fram a thre L 2

would
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healthy. Tpe general inaj

t th ications from observations made
in the field
) therefore, Would suggest that given appropriate

bacterial in -
oc
ulatlon, normal nodulation and spread of

white clover plants woulg take place.

In order to test whether nodulation could be

induced artificially a number of simple experiments were

set up at a numper of stations. These experiments were

of two types, namely (1) potting "puny" seedlings and year
cld plants with and without a dressing of 'white clover
soil", and (2) applying a dressing of "white clover soil
To plots in the field (seeding year and one year old swards).
In the pot experiments the technique was to use
soil from the natural grazings where contamination by
clover bacteria (B.radicicola) was at most only a remote
possibility. A number of "puny" seedlings were lifted
from sown fields and planted in two pots. One pot
received a sprinkling of'white clover soil' and the other
pot was used as control. The two pots were labelled and
placed at a distance apart from one another, either in the
conservatories at the several centires or in the house

garden Tn each case they were kept under observation

and watered when necessary. It is of course to be

' hing but the
emphasized that under the circumstances nothing

most simple of experiments could be set up. I must,

however., acknowledge the readiness with which everyone
o 3

ffered facilities in regard to setting up these small
0

tests and the interest displayed in them generally.

Pot experim
nd the results are detailed in the following
a

ents were setup at five different

stations,

statement.
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/"—-——’_ D
. ate Dat
cation e
Lo started | examined Result
tres & %e 13
Chartr c. 23 Jan. | Good nodulation,large nodules
port Stephens 1) Dec. 27 Jan. Nodules numerous but relatively
small in size.
port Howard (1) | 14 Dec. 14 Jan.) | Well nodulated, but nodules
30 Jdan.) small. (Control partially nodu-
‘ lated)
_ 1938.
port Howard (2) | 14 Jan. 30 Jan. | Nodulated. Small nodules.
l? IE L]
Douglas 21 E;gé 8 Feb. Good nodulation, large nodules.
Darwin 9 Jan. 9 larch | Good nodulation, large and
[ small nodules.

Successful nodulation was obtained, therefore, in

every case, although in many instances the nodules appeared

to be smaller than typical. At one centre the control pot

had also become weakly nodulated. This may have been due

to faulty technique as well as to a variety of other causes.

The point is unimportant in the present instance where the

main issue was to test whether or not inoculation could be

brought about by an application of appropriate soil. Nodu-

lated plants were healthier in appearance than those non-

nodulated, and in most ca

ses had also made appreciably more

growth than the control plants.

stations, and details of these

Field plois were 12id down at three different

are given below:-
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e — :—q
TABLE 5. Details of soil inoculation field experiments.
Harvest year of |State of development lApprox.rate of]
Location | pasture at start| of clover at start [ Size of | soil applica- Date Date Results
of trial Car gzl rlot ticon per acre.| started examined ;
Good nodulation; plants had
Chartres First Buny" 1 sq.yd. 1 ton 4 Dec.1937| 23 Jan.1938| become healthy green. Growt
definitely renewed.
Uorth Arm i i 4 sq.yds, 5 cwt. 11 Jan.1938| 1 Feh. " | Negative result on nodulatio:
and growth.
1 t 1 1 l -bon 1) 1 do.
1" i 1 1 2 tons tl ! 11 X
1 n ] 11 4_ -t‘ons " i [
1 Seeding Clover seedlings |80 " 5 ewt. y i @
normal but non-
nodulated
Port Howard i L ZgEy . 1 ton s Sell=al . 18 Jan. )|Of 20 seedlings lifted 80% had
)| become nodulated on 18/1/38
i P! b " " Re-examined 31 Jan. )| (i.e. 4 days after soil appli-
cation).
Complete nodulation in 16 days
and with occasional nodulated
plants off the plot.
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The fielg '
trialg at Chartres and Pgrt Howard were

sucecessful, ang
’ therefore corroborative of the evidence from

all the pO't, ex 2
Perimentgs, At North Arm, however, no nodula-

DLesWasH T
found on any of the treated plots. There is no

apparent reason why the North Arm trial should have given

negative r % :
8 esults, particularly when white clover is spreading

and making i . .
ng nealthy growth in numerous gregarious patches

about the settlement generally. This experiment needs to
be repeated, using both inoculated soil and resowing with

inoculated seed.

The plot at Port Howard proved most interesting in
that the seedlings already well established showed nodulation
within four days of haviggfgressed with soil. The following
data collected from this experiment are of interest:-

Nodulation of white clover seedlings. Soil applied
14/1/38, examined 18/1/38 (after four days)

Well Not Indeter-
nodulated nodulated minate

Ten seedlings from plotl
receiving inoculated soil 8

!
I....!

Ten seedlings from control 8 "
plot (no soil)

The nodulation ''take' was in this case not only very

successful but was surprisingly rapid. These plots were re- |

examined on 31lst January 1938, and the results confirmed the

i that free nodulation had taken
previous readings, namely , *
place on the plot receiving inoculated soil.

These trials have no pretension to finality, but they
e

i that bacterial inoculation with
. ite decisively
go to show qul
- ar development can be induced as a result of
subsequent nodular
culated soil. All the observations go to

dressing with ino

e
yr.weir and to Mr.Douglas Pole-Eyans for
. January examination.

WL e e ol I

* am indebted T
T making the 31st
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o

show tha
2 or Soil i
white clover cap p inoculation ig
e essenti
eXpected to be ntial before
come pro
perly estab-

rom sowj
ing.
The simplest way to i
: Inoculate 1
S

s the s
eed wi
th bacterial cult
ure, and tri
ials to

test the
effica
CY o
f seed inoculation
under Falkl
and

conditi
ons
are now in
progress,

—-——'—'__'_'_._.---‘-'.—-—-
* Appropriate cultures have been prepared by th
Cpiologicat Departmen®; Rothamsted, and éespgtgicg-
epartme of Agriculture, dtanley, f e
neral trial. » 1or

to the D
dissemination and g€
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THE AGRONOW
=———220MIC BRHAVIOUR OF 1amamme e
L%Tmm%m%hﬁb OTHER

y pp 1 1
Sl,”.dy the behavi 0111 of Iﬂ'_’ i 1811 Wlll tle

clover, Th
€se usually occur &s scattered plants sometimes

resulting from definite sowings, but more often they have

made sporadic appearance about the settlements and the

wharves. Usually the seed will have been introduced in

imported packing material and in hays that have been im-

ported. Such importations have been made in the past

from Britain, New Zealand, South America and elsewhere. e
Considering the evidence generally, and relative

to the question of palatability, all these introduced

legumes stand high in the scale of palatability. &Emphatical-

ly the clovers (including of course white clover) are among

the most palatable herbage plants in ‘the colony. This

high standard of palatability of say white clover confirms

results elsewhere in temperate climates. An endorsement

with regard to this point seems necessary here only because

it is frequently asserted in the Falklands that white
clover (in particular) is not palatable, and is only

standing palatabilitYa

other clovers.

mal When seed is sown the
nor
omes 1O

maturity.
well and ¢

k of nod lation 18 noted,
usual lack

o the seedll

anqbnly occasional
[
ng stage. Forms of wild red

plants pa pasture plants in the

cular promise &s

rti s
clover show P& S apparent persistency. Wild

£t
Falklands, because 0
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dense ang robust),

Alsike Clover.

O .
CCasional plents are to be found around

some of th :
e main settlementis, Judged by the woody nature

of th
€ rootstock some of these plants must be of consider-

able age,
ge In most Cases there is little or no lateral

read. :
spread. and of course seed is not set. Alsike seed has

been frequently used in seeds mixtures for setilement fields

and given eppropriate inoculetion might prove a very
valuable species. "Puny" plants were established in some e

of the experimental plots (E.189).

Strawpberry Clover. A Tew plants have become e stablished

here and there. The only plot examined that had been
sown with this clover was at Port Howard. Here a few

robust plants each covering about a square foot of ground

still survive from a 1930 sowing.

Lotus major. This species had not established itself to

any appreciable extent in the experimental plots (£.189).

Several small experimental sowings have been made at Port

Ii—O\”aI'd bOth near the settlement and iIl 0pe camp. otus

> 9 ig]

maJ i lso established at Bombilla House (Douglas Statjon)
t blished mature plants are Vigoro s and hea t,

Where esta u in 1th

This species warrants further trial, especially H
1 -

condition. .
Tn any trial sowings of the seed

—

for wet and soft camp:
taken that the ap
r by special culture or by using soil

propriate Lotus bacterial
care should be
eithe

strain is used, .
tands of Lotus maJor.

from existing S

throughout the Falk-
lants were Seen
only WP

. these grev heal
per poots could not be examined

Lucerne. thily and were presumably

lands, ,
ee
nodaulated, although the
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of destr .
O¥ing the pla T
instances wep blants which in both

€ lOObed
ke upon gg
valuable "museum Specimens",

Sainfoin Sainfoj
S o/ a UL ) AlNToin oW
e s (January 1938) in the settlement

arden at Saung
g Paunders Islang, New sowings made in small

plots in the
opeén camp at Saunders were dying off as ad-

vanced seedling §
dlings, Of the Seedlings whose roots were

examined
none showed trace of nodulation, and the leafage

had th i :
© typical "puny" colouration. It would appear that

sainfoin could be esteblished (given approprizte bacterial

culture,) on limitegd areas for use as a fodder crop.

Luvpins. Garden lupins planted for floral display grow
well in gardens throughout the Falklands, and wherever
examined their roois were found to be abundantly nodulated
and the nodules of very large size. Flowering is very
profuse in the sheltered gardens, but only an occasional

pod produces seeds - again emphasizing the lack of ap-

propriate pollinating agents in the colony.

The Annual Clovers. 1
This is fairly well established around

Suckling Clover.

i 1 bout as abundant as white clover.
many settlementis, and is a

It is only oceasionally to be found in the open camp, and
(il 1y following explicit sowings. Around the settle-
en on :

ant appears to be fully nodulated, but in 1

ments the pl
Non-nodulated plants do

i S0 .
camp only occasionally

us leaf production,
suckling clover can be procured

and are at best very
not make vigoro

1f seed of

stunted. s well worthy of further trial

it i necie
at cheap rates it is @ SI |
¥* jven its approprlate
h Falklands, for &1
ut the

e i i i nhusked samples
e - n an 1mpgr1ty in un

““’“‘EIEH% clover 18 o?ﬁgre that is so it might repay to

* SECYorkshire fog- ,; olover from these seed bulks, so

o) of th

througho

tively, inoculated

ut some eed. Alterna 2 .

gieig gnoculate thﬁiih the seed where the sample is
sown

soil might D€ oin apprec

iable quantities of the clover.
known to cont 60.
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An

Subterranean 14
¢lover, At Hill Cove a sowing made about

1929 is still Producing plantg in gregarious patches and
these were flowering freely during the summer of 1937-38.
It is of considerable significance to have it on record
that subterranean clover is able to withstand a series of
Falkland winters. Also that this plant has been able to
re-establish itself annually in a very dense matted turf
such as is characteristically found in settlement fields.
This clover is of outstanding value in Australia where the
surface soil is relatively loose and the winter climate is
normally mild and wet. Subterranean clover is self-fertile.
Being an annual it has to re-establish itself annually.

It is interesting, therefore, to note that this clover

hag also been able to ripen its seed annually over &an

eight-year period in the Falklands. Hill Cove stands

in a favourably sheltered position, but even so the

3 is in-
B ¢ tile stand ofi cuBterTAmCSRNETEUERIE S

structive.

oW 1 dm conservatories
it eg s grow wel
swee p

Other Annuals. the ordinary culinary

;| gimilarly
and are well nodulated.

; » kitchen gardens. Among
- helter of
s in the S

pea flourishe ted trefoil (Medicago

1ants of SPOT
These were

. o few P
the trefoils . stanley gardens.

e examined *

maculata) wWer
nee and nodul

a‘bed-
healthy in appear?
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» catsear, burnet :
dandelion, 2 y chicory ang

g the more valuable Species, but probably

upbon which immediate attention should be

focused becag
use of the €ase with which it grows on g variety

of situation
S, also because the Supplies of commercial seed

are reasonably cheap. The leafage of ribgrass is particu-~
larly rich in lime, phosphoric acia and potash (1IC). Tt
provides a heavy Crop of feed and has s fairly long grazing
season. { 1. The leafage is palatable and the plant makes
reasonably good recovery after being grazed off. It is
fairly resistant to heavy grazing by stock. Ribgrass will
establish on poor soils, and on the whole appears to be of
considerable promise in the Falklands. It did not make a
good showing in the experimental plots, but the few plants

to be found around many setilements indicate that the species
is worthy of further trial.

The greatest interest from the viewpoint of pro-

blems in the Falklands in connection with many of these 'weeds"

is that they are minerally rich and will therefore help to

provide a more balanced ration than now appears to be avail-

able. Liany of the natural
y deficient in minerals,
ontent may prove to be a valuable

grazings have been shown by Crr

so that any plant
( 24) to be ver

which has a high mineral ¢
o the grasslands.
s are concerned 1t would seem that

In so far as the special
introduction int
g of the Falkland

gI‘OW and is pala
for the greatest lmmediate

condition table is to be welcomed,

any plant that will
the sof

p a plant ¥hic
te and 80 to accelerate biological

1 r_-.amps L]

particularly oF h will draw stock to con-

need of these is f°
urina
solidate, to duné: Y

%)
activity in the 0%
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S of' the Felklang Islands,

of the pose a review

ibilities l)l'()(nl(}!, on
Of Seed
1 o o -
I v in the ColOIly
app ears tO ilaIIant Some ConSideration

(a) The CGrasses,

¥ 1
Stock seeq of these could be obtained

especlally as regards timothy, cocisfoot and ereeping

1= .
red 1 escue - these are among the grasses likely to be

of greatest relative value in the Falklands. Having
regard to local conditions, and in the light of seed
production experience at Aberystwyth, it would probably
be best to grow home-grown seed in rows which could be
harvested, tied into sheaves like corn, and stooked to

complete the ripening and drying processes in the

spacious wool sheds, much as is now done with the oat

@EODS . geed production work at Aberystwyth has shown

that in many species the best yields of seed are obtained

when grown in drills, and where the manuring with phos-
g

4 nitrogenous manures has been liberal.

phatic an
y of ordinary British grasses flower

The majorit
; lklands. Whether or
Sl the Fa
and set seed abundan
ayable crops on
and harvested as b
not seed can be grown

selves remain
ny could make itsel

s a matter of trial. It
the gtations them
that the coio
er 2 few years

und altimately ch

f appreciably
is obvious put with regard to

: ft
self—supportlng 2 eaper to import

] pe foO
many species it may fog seeds apundantly in the
; rkshire —
seed suppliéS- Yo o pought cheaply on the British
a
e Seed ¢

to import seed of this

species.




case provide the stati y and would in any -
ons with tp
€ necessary

seed.

supplies of s

ThiS is r
2 po
PoInt of some considerable importance

when the diffq : _
ficultieg of transport, freights and general

r ranhi : d
geographical isolation oL the colony are taken into account.

It is all a matter or experiment and of triail.
late-f1

Some of the

weri . L .
OWering pasture strainsg in Limothy, for example, may

flower too late in the season for proper setting and harvest-
ing of the seed. Cocksfoot, rye-grass, sweet vernal grass
and the fescues should flower early enough to provide good
seed harvests in most years, Whether they can be success-
fully harvested under normal and prevailing weather con-
ditions is another matter.

There are a number cf indigencus grasses too

which have proved themselves valuable, and some attempt

should be made to grow them for seed.  among the grasses

native fog (Trisetum spicatum);sira (Deschampsia flexuosa),
(=]

ina var.magellanica) are three

sheep's fescue (Festuca OV
g usefulness in the natural pastures.

species of obviou
The technique of seed production, and the collection of

e the concern of the Agricultural

stock seed, should D

Department in the colony:

t clovers once properly established
MoS

(b) The Clovers. e Falklands. The

at profusion in 0

AN in gre p
seem to flower in & 1y all obligatory cross-fertile,

== ) in a number of
e . marked feature 1n
% This profuse flowerlnﬁnlinathe Falklangs.th Goriet£U1ex
s i = freely that a e

cies ms SO
Spgcr example Sigger and December the bushes
europagus) *° 4o in NOVEU. = ¢ dazzling yellow, and
I 1id ma s is ‘to be seen.

perennial clover

are literallgf opeen shoot ©1P
o

not a tracé€
6.

—




seldom get any seed. Examina-

1 white ¢ lover made i 51
and e Sewhere duri ne hel nley
- ary 1938 showed tha L only about one

flower in every 2,500 Produces geed.

setting (0.04 per cent)

This order of seed

is to be accounted for by natural
self-fertilization CRE

In order to gee whether or not white clover would
in fact set ang ripen seed in greater abundance under Falk-

land conditions if pollinating agents were available, a
number of heads of clover were hand-pollinated, using the
technigue normally used at 4berystwyth ( 36). Some dozen
or so heads were thus dealt with at Stanley during the last
week of December 1937, and a number was similarly treated
at Port Howard on January 18th 1938. Seed was freely
set at both centres, and a number of ripe seeds have been
harvested at Port Howardf from the heads so pollinated.
These successful pollinations therefore leave no doubt
that white clover is capable of producing seed in tne

Falklands if bees were available to effect pollination.

further exverience would be required to know whether clover

could be grown as a seed crop and whether the seed would
nset of adverse weather
icHt 11 before the onse
ripen sufficiently We

conditions in the autunn.

1 is the general ques-
nie whole problem 15 ¢
Allied to tnils

. bees. There seems to be no
. 1 T duCth'ﬂ Of

tion of the intro

n why bees shoul

1ly established-

e Chilean Andes in the neighbour-

d not prosper in the colony once

valid reaso Bees are found on the

they were successfu
gt and in th

Patagonian co2
atag In the latter ¢

ase these bees were

hood of Natales: TR
= et pmunicated DY Mr.Pole-kvans.
ately ©©

: iv
% TInformation PT

i i _ il Ii




a | The prevalence of pollinating
ees in south :
°Fn Patagonia with ite high persistent winds

and more rigoz .
Tigorous winter climate would seem to imply that

bees could be established in the Falklands. There is

room here  ERES ;
for co ordinated exveriments based on expert

advice from somebody qualified in bee culture. The problem

of the introduction of the approopriate bee should be rel-

atively simple. From the viewvoint of land improvement

"

it is a matter of fundamental importance that the clovers
should be soread about as rapidly and as widely as possible
For obvious reasons seed setting is important, apart
altogether from the question of producing seed crops as
such in the clovers.

The annual clovers in the mein are self-fertile
and it is a matter of interest only to note that both

suckling clover and subterranean clover set seed quite

freely in the Falklands. The Former of these is wide-

soread about dwelling places, while the latter has been

cctablished from sowings at oné oF twe suatienS:

66.




ﬂalklana k
S8 suggests that one of the chief

difficulties ig -
S
the exXtent of mat formation and the general '

lack of deco :
mpo i _
3 Slt10n7 bogether with the slow Sives 5 !

biological AB _
& ACT1Vity in the soils. In this respect the

evidence aff i
+orded by the penguin grounds is most illuminat-
ing, particularly in relation to the Gentoo penguin

(Pygoscelis papua).

This penguin lives gregariously,
and the colony moves its resting place ('rookery") each
year. It may form a new '"rookery" on any of the plant
associations offering to it on the coast, as, for example,
diddle dee heath, white grass slopes and areas of dense
mountain berry. "Rookeries" have been made in Bolax
(balsam bog) heaths and even in the thickets of tall

femn. . Jherever the new rookery is made the whole of

the natural vegetation is completely destroyed by the

trampling of the birds, and before the end of the nesting

season the mat of vegetation has largely decomposed,

leaving the surface completely bare of vegetation. The
residual soil 1is obviously extremely rich in plant foods.
The result 1is

This process 18 repeated annually.

period of yea

£
e aggregate hundreds of

rs the vegetation on whole areas

that after a
acres, 1is

representing in tl 3
er are e

Completely transformed. In such a mann

produced.

. 3 tS”
penguin poin : .
g jon of the penguin rookeries by

The recolonizat
S most instructive.
groundsel (Senecio

European annuals

new vegetation 1

the first colonizers;

are usually

vu;aaris

t of the new-couers, and
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this may temporarily form 4

dense
two years. After tn4 R A
i

S phase of % i )
these anmuals emporary. colonization by

the De :
£ 1] 2
€UIn rookerieg usually become com-

pletely grassed oyer
?

I‘ = .
esulting in 4 very dense,closely
grazed sward.

; (Poa ggggg)* which
is keot clo

sely crazen
&'8%8d by sheep and appears to remain as

a stable Lty f .
community for an indefinite period. It is most
et
Silgniticant that on all the "penguin points", so-called,

there seems to be no tendency to revert to the original

typve of native vegetlation, and there is never the same .

tendency to form "matm,

The evidence from the penguin rookeries is
highly instructive and shows that where excessive quan-
tities of nitrogen-rich residues (penguin excreta) are
aoprlied to the surface soil, the mat rapidly breaks up,
and a soil of higher fertility is produced. Peaty soils,
sueh as those found in the Palklands, are rich in total

nitrogen, but often poor in available nitrogen.  In peats

of this nature the amount of carbonaceous material is very

hich, and the ratio of carbon to nitrogen is toc wide to
[S el

support active growth and the soils, therefore, remain

dead d inactive vihen the carbon : nitrogen ranies
ead an .
i sually enough nitrogen
t 15 : 1 there 15 U
narrower than abou |
dat"™ is |

ey Sl for general activity to take place. |
in the s g

Omposed (34)'

1 re dec ;i -
therefo jtprogen may be added in a variety

Tn practice D
xample, @8 applying manures rich in
for e 3

of ways, such ernatively, of introducing

; or alt

easily av ’“_#‘;‘_,.—Tﬂ—~£;;;;;x are referred to as

d Aira P-==—=— For that reason
e PRI annua anct = lands.
* B?th E%Eg;gggﬁ in thedF?ikthiS report.

T
goos not use
s

that name 1
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"
Updrad

new planis on which stock will feed and rTeturn nitrogen-
rich excreta to the soil.

The first of these methods will have only a
limited immediate application in the Falklands because of
tne prohibitive price of nitrogenous fertilizers, as well
as the difficulties of storage of many of the more suitable
compounds. It would, however, be of technical interest to
See on an experimental scale how far rapid rotting could
be induced by excessively heavy applications of say
calcium cyanamide or nitro-chalk, followed by the sowing
of grass and clover seeds on the surface.

Of more immediate oractical significance in
the colohy perhaps is the possible introduction of new
plants into the existing vegetation; plants that are
themgelves rich in nitrogen and will promote the return
of animal urine and dung that is correspondingly rich.
The most valuable of these plants are the clovers, because
not only are they themselves rich in nitrogen, but also
they enrich the soil by the process of fixation of nitro-
gen direct from the air. Thus whitle clover has been
said to '"eat the mat". The problem of grassland
improvement in the Falklands resolves itself, therefore,
to a very appreciable extent into a matter of how best
to establish and promote the growth of white clover and
other legumes.

Further to the general qiestion of regrassing
the penguin grounds, at present the penguin rookeries are
allowed to revegetate themselves. Instead they should
be properly seeded out, using a mixture of wild white
clover and grasses. The existing penguin points wizase
where the predominant swards are of 2oa annua could also

be greatly improved by hard seratching with tined imple-
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ments followed by the sowing of a similar clover-grass

seeds mixture. All penguin points mizht be fenced off

from the rest of the camp, and the grazing controlled upon

them. Here are potential areas of valuable winter feed if

properly fenced and controlled. At present the penguin

vpoints are being far too severely grazed. This treatment

is nelther good for the pasture whose output is at a low
limit, nor for the animal, which never gets a belly full,

even t hough what it gets may be chemically of very high

nutritive value.

70.
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TUSS g
tVSSAC (PeA FLABRITATA) AS A CULTIVATED GROP

Tussac appears to have all the VAl A S e
acters of a snecialized crop plant grown for winter fodder.
Tussac is indigenous to the coastal fringe of the Falklands
under conditions where there is no doubt excess of sea

spray, but probably much more important, an abundance of

Sea_life (seal and ses birds) whose excreta have enriched

the soil over generations of time. The natural home
of this tussac is, therefore, one of high soil fertilivy.
Under natural conditions too seal and other wild animals
make pathways Detween the plants, and in effect inter-
cultivate them, This intercultivation must itself have
had an impertant influence, and would help to prevent
other plants from establishing themselves. This, and
the constant supply of animal and bird manure has un-
doubtedly to & very large extent been instrumental in
building up the rich soils of the tussac lands.

Tussac is a most interesting plant in so much
as it makes an abundance of leafy growth during the summer

and this remains wholly winter green. It apvears to be
able to withstand completeciefoliation (cutting rather

than grazing) in winter, but is apparently not able to

-

resist continued defoliation throughout the summer months.

Tt is said that horses and cattle do not harm the plant,

and it can make normal recovery after being grazed by
1

B animals Uncontrolled grazing with sheep, however,
nese L .

{11 rapidly deplete areas of tussac. This is probably
wi

da to the more selective grazing of sheep, and to the
ve to

- 1 11 above
wn. of the tussac plant is we
fact that the c¢ro

d therefore easily ac

“hoots are extraordinarily palatable,

.=

cessible. Added to this
ground, an

the young pasal
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having a decj
ded mutty flavour*ana it is likely that these

111 be sele
cted by sheep in preference to older leafage.

These sho
ots are produced in the autumn, so that if they

are egten ol )
UT by sheep during winter the plant is unable

T .
0 recover properly, and Ultimately it

f£lthough the coastal lands are the native

h Q o
abitat of tussac, the plant has been established inland

on ma a .
ny classes of soil. It grows successfully in enclos-

ed chicken yYards around settlements, and dwelling houses

throughout the colony. Close observations made upon

areas purposely planted show that to be successful tussac »
requires two conditions, namely, (i) high fertility,
especially in terms of freely available nitrogen, and (ii)
freedom from the competition of other plants. Plantings

of tussac made away from its native soils often show the
typical yellow colour of the leaves, denoting nitrogen
starvation. Under such conditions the plant does not
flourish, and it is quickly overcome by other vegetation,
commonly scrrel and smooth-stalked meadow grass. In the
chicken runs, on the other hand, the plant receives a

plentiful supply of manures, and the ground between the

plants is kept more OF less free from other vegetation by

the fowls. The normal and healthy growth of tussac

nlants in chicken runs provides an important piece of

idence, and indicates the lines along which to develop
evide ;

g on a wider scale.

a technique of tussac growin

There is need here for considerable experiment,
e

find a practical method of growing tussac on a
0 B[

. 1ant is likely to be more useful
B 18, for no p
variety of £01i%»

o industry of th

aiming v

e Falklands, particularly from

to the shee

e

f et e e A fdeldcdous mutty flaveur when
x The young SBOOMS ooy suggestive of the flavour of
eaten raw,
coco-nub-
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It is important

find the

"o 2
e PTOper method of growing tussac as a winter
Ioragze plant.

To

A Tew acres of tussac planted in every

addock i
P < in the colony would be an invaluable asset. Such

areas ef ; -

fectively fenced Ooff from the rest of the paddock
would b . .

€ used Primarily for winter feed, and treated as

cultivated crops,to be tilled and kept scarified at least

while the crop was being established. Tt T s aae

tain that they would have to be heavily manured with

- » L] *
nitrogen-rich fertilizers.

FA
Fish meals, whole guzno,
and other organic residues would seem most appropriate,
but they might have to be supplemented by non-acid

inorganic nitrogenous msnures, such as calcium cyanamide,

nitro-chalk, calcium nitrate, etc. The appropriate manur-

ing is a matter for field experiment.

The suggestion is that in tussac the colony has &

potentially valuable winter fodder crop emong its native

plants, and every endeavour should be made to make the

£ullest vmossible use of that crop. Such a special-purpose

3 3 r00d i ' i rms of
eropecule atand a good deal of eXtra expense 1h te o

inbrought fertilizers,

speen fodder at a time of year when feed is scarce. This

scarcity of nutritious food in winter is at present pro-

bably the basal cause of most of the annual loss in sheep
ba

experienced in the colony-

because it would provide stock with

== being 1
- ar‘e nOW 8] 'l
* Trials the agronomi

and management:

73-

——ituted at Aberystwyth designed
é'response of tussac to differential




THE ST
RECL&MATIOM oF SAND DRIFI§ AND OTHER

DENUDED "AREAS,

Sand drj
1fts N
g 3 are of fairly frequent occurrence on
many varvs of th
€ Coast, agng have been especially severe on
some of the islang
ands. In one or two instances these drifts

have start g L
ed from large inlang ponds, and the sand has been

blown over ;
extensive tracts of camp, leaving a denuded area

behind it. = {
Such sand arifts may bDecome a serious menace,

and unless the sand is stabilized and dunes are formed the
ared of dermuded land becomes increasingly large. The con-
sequences of such erosion have been most serious on the
smaller islands, and on hard camp on the mainland because
the denuded areas fail to regenerate quickly, often they
have remained bare of all vegetation.

The most successful method of combating drifting
sand in the Falklands has been through the planting of marram

crass (4mmophila arenaria). This grass has proved itself

+to be better than lyme grass (Elymus arenarius) considerable

plantings of which have formerly been made. The instance

of Cape Pembroke Peninsula quoted by Hubbard ( 15) is typical

Plantincs were started there in 19295, .00 _pact _of a2 2,000

acre block which had been completely denuded by off-shore

sand Both merram grass and lyme grass were used, but only

has maintained itself during the subsequent thirteen
marram
The maJjor part of this Peninsula was still i

year period.
:on in 1938. The Department of Agriculture
io

bare of vegetat

aptings, using marram grass on sandy

: It
is now making further p
on the peats.
nsula has been kept free from stock

In order to establish the
areas and tussac
&1 g Bend
w plantings this
new p & i ~f interest to record that the
o g

. =28
during 1937-3° sceeding itself extensively among the dunes
- ram iS r 9
(1925) mar o pasult of the earlier plantings.
4 as

which have formeé
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SUggest that ney .
" Plantings shoulg be fenced and kept more

or less free fr :
°m grazing animals during the period of es-

tabliShment
and early dupe formation. This is the more

important in i
the Falklangs because the leaves of marram

seem t
C be very Palatable, Once the grass is properly

establishe i i
d, and fair Slzed dunes have been formed, stock

do no har
M and the dunes provide excellent shelter for

ewes an
T The hollows in among older dunes become

‘"grassed" over (the native small rush beine a notable
colonizer), but the regrassing process could be greatly
accelerated by the sowing of seeds. At Fox Bay West
red fescue has established successfully from seed sown
among stabilized sand dunes.

Among other denuded areas are the extensive
tracts of éoastal tussac lands, many of which are now
either completely bare or only carry & sparse vegetation.
It is probably fairly generally realized that tussac can

be re-established on these areas if planted. The problem

is largely one of cost, because to be successful such
(=4

plantings have to be fenced off. Considerable areas have

been replanted in tussac, in the main with good result.

Sometimes fencing of these old tussac grounds is impractic-

able. and here trial sowings of seeds might be made. There
b

o valid reason why these areas should be left

seems to be n
te. It would at least

. n-vegetated sta

in their present no

: i tal sowings of white clover
. king experimen
pe worth while ma
d the grasses. Yorkshire fog would

1ated seed) an

(inocu
5 nothing ab alle

Alternatively and on a

be better tha |

turfs containing white clover from around the
ale ;

i : ' pe planted in the first instance.

ht

settlements Mif
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A thirg
5 type of denuded area observed in the
ralklands is the SO0-called

: "elay ridges". These occur as
relatively smaijy areas
bl

e both in the vicinity of many settle-
ents and in oven es
PEN camp.  These have resulted from wind
erosion which o
M2y have followed excessive grazing and

unwise burninc
ing, or both. In any case the original

vegetati
getation has been destroyed, and the soil removed

complete i : =
X 1y, in some instances up te several fedt (Seenii RS

ledving a subsoil of yellow '"clay". These areas are
usvally completely devoid of vegetation, and erosion by

wind is sitill proceeding. The surface is hard and clay-
like, and seems difficult to rezrass. Gorse when estab-
lished appears to grow well on ithese bared paiches., and

if more extensively used would at least prevent the

continued expansicn oi these areas.
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practical recomnends
-Llong i relation to the improvement of

grasslands within the colony : -
of this kind, p ; Any general reconnaissance
» HoVever, mgt of necessity leave many e
smphasis must be 1aj ny gaps.
E &1d upon the faet that no agronomic
investlgational work hag ever been carried out on Falkland
grasslands. The evidence collected Guring this survey nas
been based very largely on a few simple but very valuable
trisls which have been initiated by managers of sheep stations.
In addition the seeds mixture and manurial trials started in
1935, and in which the .elsh Plant Breeding Station colla-
borated, have provided invaluable data, while the recent
activities of the Deparument of Agriculture in Stanley in
dissemination of grass seeds (largely Yorkshire fog) for
trial has not only helped to create a reanewed grassland
interest among managers. but has also provided ifuriher

evidence much of which has been freely ¢rawn upon in the

present report.

There can be no doubt whatever that grassland im-
r; rg A PG H Talklands.
i ry large part ol the Fal
oV .. 4c possible over & Ve g
provement is pPOSS
i t of 2 proper technique of land improvement
The working ou 4 T

ely a matier for ‘the colony itself. It is

must remain larg | :
{ of & 5 is Lo becon ;
© were Lhe {morovenent oL grasslands O
obvious that W - : _ at
i k of the country and 1ts
- +ne whole outlo®
ed Lhe W
3 Grass is the chief and almost
ed. <

generally pracitis

people would Dbe chals

,. and it is wholly likely that grass-
=i cural crobs; | e
e 1 ¢ aericulture in the
e main the mainstay of agricu

] o) . R S l‘El.‘"- i | 2
i pecause of the potential

14 and
o188 of thls, ‘
country. Becaus . s in the colony, the whole
. petter pastre
development 0%
i
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& 021 Oble nrx eqll L i Vv

ossi i id
bossible in a Taplid survey. There ig every reason to

Suppose that i sbigati
D that such lnvesiigations would bring about results

ol va i lmtingat Lo i
lue in Pointing the way to lmprove the stock-carrying

capacity orf +the grasslands.

ZXpensicn of the present Department of Agriculture.

With the vossible exception of certain investiza-
tions which would demand well equipped laboratory facilities,
the greater part of the grassland investigzational work must
of necessity te conducived within the Palkland Islands
themselves. It is recommended, therefore, thet the present
Department of agriculture should be strengthened, both in
personnel and in eguipment. Relative to personnel it is
suggested that two new apnoinunents should be made.

In the firsl place a really soung grassland man
trained, if possible. at some recognized grassland research |
station. This man needs to be carefully chosen, boih from
the view of his training and of his personality. The
position offers difficulties connected with the geographical
igolation of the coleny, and the lack of tecihmical contacts
which must follow from this were a keen research man to \
remain in the colony for an indefinite period. Because of
ithese difficulties it is suggested that & scholarship scheme
be instituted whereby young men would be appointed for a iterm
of three years to carry out grassland investigations in the \
.t the end of the three year period the man would

colony.

return to Great Britain, but his successor would have arrived

some months earlier, SO that the continuity of work should

not suffer One problem is raised here, namely, that A
L.l - U -

el A srae year period soue guarantee ol future

[%}

s N [ . [l hi S
employment in some associate service must be given. .

78
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1n erder o & a: L e,
L0 provide proper inducement for really zood men

Lo accept the Falklands Dosicion, and to know that such
acceptance will not adversely affect a later career. Looked
upon in this lizht the experience likely to be gained in the
¥alklands would induce the right type of man to accept if
only for the valuable experience and training he would

receive. It is my view that no inducement to prolong the

stey [lor longer than three years should be given, even were
Tthe research officer willing, or even anxious, to stey.

From the viewpoint of the investigational work, and especially
with a view ©o bringing in fresh ideas, a change of officer
every uhird year is desirable. Continuity would be guaran-
teed if before the end oI each three year oeriod the gragsland,
man viould be Jjoined by his successor, and would work with him
for the month or two prior to depariure. There would be |
further guaraniee of continuity if the nead of department l
(i.e. the Director of Agriculture; were made & permsnent
appointment.

The aliernative to the scholarship scheme would be
that some arrangement were made between the Goveranent of
the Falkland Islenés on the one hand, with say the Director
of whe wWelsh Plant Breeding Station on the other, whereby &
junior member of staff of that 5tetion could be seconded Lo
the Falklands. Lprangements mizht be made whereby such
members of staff would be available for duty in the colony
for three year periods, to De replaced by another member of l“

ctaff at the end of each three year period. From the view-

point of the home station this would mean in effect that one

member of its staff would be on permanent loan to the

walkland Islandés.

The second appointment should be a livestock man

ih a sound training in general pastoral farming. He would
viit -

ek

o




Lo

in appropriat » PAPT of which should be spent
R bltiate j G
_ NStitutiongy Wwork, either in Great Britai )
or elsewhere, in

1 i R e SR _
Sy, 1 taink, essentisl that technicians

of this type sk
oulc i W |
ule be given facilities for refreshing their 1 |

knoviledze, :
& ¥ £ a-.n =it :
"l 2 "FADg themselves up to date in technical

metlers.

The 61 e .
duties of the livestook assistant would be to

plece himself in constent touch with the camp and its

"-ll’“‘l ITh 1w : L e =
prob.lems. He would act in an edvisory capacity, both upon |

livestock and upon grasslmd matters. He would also keep
himself in close touch with his grassland" colleague, who
would thus be left so mueck tine more free Lo conduct his as
investigational duties. It would be a mistake to hamper re
the Ygrassland! man unduly by asking him to carry out more
than a minimum of advisory work, a2lthough he must acgquaint
himself thoroughly with the camp throughout the colony. f
Tn commnection with the proposed expansion of the 14 %
Agriculture it is to be hoped that the services

Department of
of the oresent head oi the Department will be retained for j'

. e =1 ) ':\'e‘\i Zealand. ‘::

{ 1 i eriod of secondment irom I
2t least a second D
1 Pt = j

Men with the reguisite foresight, personaliiy, sound
Al Wi i
- inistrative ability are not
, 4 wledge and admin .
technical knowle

pe found T its essential that this first i
always 1o 1 y ‘
lopment of the new department shall be Ld
chage in the deve p fhiyhie EI
hands, and +hat there should be continuity oI
in capable hands _
* of the colony. Unless such 1

e administration

policy in th Tigs
? g ith reasonable certalinty 1

onteed W
he guaranue
s 11 1 he g
continuity céal o e
betier not Lo expend any further mo ;
far 1 i 1
would seem 1 + ratner Lo allow the pastoral industry

L g |
eni‘ E s -

e oL , D oiirely along 1ts own lines.

» 1o
the colony ©O deve
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Relati % ui L i) Gt
Ve Lo equinment ang Tacilities in Eiclnceci
c, h : . G {0
e Department of Agriculture should have land st itg

alsposal, and that lang for many reasons should lie in

close proximity <o stanley, It is understood that the

Covermment hold such a sitg

]

(Block 57), and I heve exomined

this area in some detail. In some ways it orovides an

admirapnle site. 7 et e L E

a site In situation it is almost a8 good as could
ever be expected; its acquisition by the Devartment of
Agriculture would, howiever, entail the constant use of a
Boat for the purpose of transvorting men end msterial to

nd from Stanley. The block referred to contains chiefly

|

soft camp and the site wiould have added atiraction if Darts
of the adjacent Block 4 could be procured. (It is possible

that this mighi{ be done on an exchange basis gquid pro quo

- With the present owners of Block 4.) The easterly veninsulas ‘

! in Block 4 carry a good deal of hard c amp, and one feels sure

that within Blocks 4 and 57 an area could be chosen which *

would very appropriately be rerresentative of almost every -
|

grassland type witnin the Colony. i
The zcquisition of land such as is suggested would y

mean considerable initial expense in terms of tractor, i
N
|
I
|

herrows and other implements, as also in connection with
fencing and the purchase of farm livestock. Such expense
can snd should, however, be kept strictly within bounds, 2nd
in any case the erection and e stablishment of costly build-
ings should be avoided. — sny building required would be in ‘*

ure of a field laboratory, or field shelter, and could

the na
be of the simplest design adequate for its purpose. |
1w rin
Such a central area of land would be necessary
order Lo provide facilities for properly controlled experi-

.5 dealing perticularly with grasslend Management,
ments :

a' 'I]Ib n a('(] Se (i Igz : 2 1 f ‘."I'B_SSl T
oy d 1
I 1 :]. ) 1 1 9 me 1 1 ia [4 8 d

SiL.




and stock yieldg obtained as s

MeEHEs. oI In 5 3Fed B
addition to these more detailed exveriments it

would al I
S0 be necessary (o conduct simplified trials at as

many etions i 3
Y stetions as possible, and on a wide Varicily ef centl

and other conditions all over the country. The central
research area, however, needs Lo be somewhere quite close
Lo the Ttown oi Stenley, both from the viewpoint of prover
adaministration and also because Stanley is the one meeting
place where the majority of camp veople can conveniently

meet.

Laboratory Iixperimenis on "rotitins" of turf.

Throuzhout the Falklands I have found that turf

does not rot, and that biological activity in the surface

soll generally is at & low ebb. I feel tithat thish peewilen

is one that needs to be thoroughly investizaiea in England,
and it is recommended that the Director of the welsh Plant
Breedins Station be asked if he would consider the conduct
of such an investigation at his Station. The work would
probably reguire the appointment of & Jjunior assistant for
s minimum period of two to three years, wihen the continua-
tion of such work might be reconsidered. Ideally, of
course, work of tihls nature would be best done in the Falk-
lands themselves, but the necessary labdoratory facilities
are not svailable, and mizht be &l togeth er too costly to be

so made Oon the other hand, most research stations in

Britain will already be equipped for sich work.

Peatl Investigations in Qther Countriles.

Tt is advisable that some appropriate o ficer

nould be asked to carry out & short investigation on peas
s

. 3 - E] i i .a
1ands in other countries, and in particular Scandinavia,

82.

& result of differential treat-




Minland and Seotlang

) | . 21l of these countries a good
deal OL peat reclamatign work is being conducted. It might
be of added value if that gapme officer vaid short visits to
Iceland, the Faroces ang Ireland. The purpose of these
visitls Would be to report upon the work being conducted on

1d
peal 1l8NAS in those several couniries, and to consider that
work in the light of the reclamation of soft (peat) camp in 33
the Talkland Islands.
.
}
|
i
[
I |
-
L |
|l
V. l
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3. |
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Plants commonly found in

the Falkland Islande

Listed according to the

ir BOTANICAL name.

GRAKTINEAZ: Botanical Name

agrostis canina
L.nagellanica
&.tenuis

Alra caryovohyllea
A.praecox

slopecurus pratensis
santhoxanthum odoratum
avena elatior

Sromus mollis
Cortaderia pilosa
Cynosurus cristaivus
Daciylis glomerata
Deschampsia flexuosa
Hegiuca

T.elatior

".ovina var.megellanica
F.oratensis

F.rupra

Hierochloé magellanica
Holcus lanatus

Lolium itelicum

L EfEnne

Nardus slirictae

Phleum praitense

Poza

P.alonecurus

£51 o ket
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mild
F
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L

P.oratensis
P LT da el
Trisetum spicatum

LEGULINCSAE: Botanical Lame.

Lotus mejor
ijeaicago lupuline
l.maculata
K.sativa
Trifoliwn dubium
i, fregiferum
T.hybridum
T.oratense

T _procumbens
T.repens
T.subterraneun

GRASSES: Common IName

Velvet bent

Mative bent

Bent (or brown top)
Lerger goosegrass
Goosegrass

icegdow foxtail
Sweet vernal grass
Tall oat grass

sofi brome

«hite grass
Crested dogstail
Cocksfoot
Hairgrass

Land tussac

Tall fescue
Ratstail fescue
Lative sheep's fescue
ileadow fescue

Red fescue

Cinnamon grass
Yorksnire fog
Italien rye-greass
Perennial rye-grass
pat grass

Tdimothy

Lountain blue grass
Native timothy
innmual meadow grass
Tussac

Smooth-stalked meadow grass
Rough-stalked meadow grass

sative fog.

CLOVER: Common llame.

Bird's-foot trefoil
Yellow trefoil
Spotted medick
Lucerne

Suckling clover
Strawberry clover
Llsike clover

Red clover

Eop clover

hite clover
Subterranean clover

o —

i
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CTHER GENHRA: Botanical Kame.

~ztaena ascendens
J.laevluaua
£ lu01da

Achillea billefolium
Anagallls alternifolig
Armeria macloviana
~Stelia pumila
nster Vahlii
Azorella caesnitosa iRl
Baccharis mezellanica
Bellis perennis
Blechnum pernna marina
B.tabulare

Zolax summifera
Calceolaria Darwinii
C.fothergillii

Callixene (&Lnarzea) marginata

Caltha sagittatza

Garsx Tuscula

C.trifida

Cerasitium arvense
C.vulgatun

Cnenonodlum MACrOSPEernun
Chiliotrichum difTusum
Chloraea Gaudicheudii
Codonorchis Lessonii

Colobgnihus crassifolius ev al.

Crantizia lineats

Drosera uniflora

Zmpetrum ruorum

fuophragia antarcuica
Gaimzrdia ausiralis

Galiuvm anitarciicum
Gentiana magellanica
Gleichenia cryplocarna
Gnavhalium affine

Gunners magellanica
Hamasdryas argentez
Fypochoeris radicata

Juncus scheuchzerioides
Lecenonhora nudiecaulis
Leuceria gossyping

Liazule alovecurus
liarsivpospermum corandiflorum
Lyfteola nummmalaria
Nanode&a nmuscosea

Werters deporessa

Creobolus obtusangulus
Oreomyrrais andicola
Oxalis enneaphylla

Perezia recurvata
Pernetiya pumila
Plantago barbatis
P.lanceolata

P. magor
Polygonum maxritim
Pratia repens
Primula farinosi

wm var.chilense

OTHER PLANTS: Common Name.

Prickly burr
Prickly bur:
Native yarrow
Yarrow
Pimpernel
sea clover

larsh daisy

Cushion plants or "moss'.
Christmas bush
ffield daisy

small fern

Tall fern

Balsam bog

Lady's slipper
Lady's slipper
~lmond

larsh marigold
Sedge

Sword grass

o Lar grass
iouse~-ear chickweegd
sea orache
Fachinal bush
VYellow orchid
White orcnid
Pearlwory or “moss!
.aterveed

oundew

Diddle dee
syebrizht

"lioss'

Bedstraw

bative gentian
Umbrella fern
Cudvieed

Pigvine
silver-leaved butiercup
Catsear

Small rush

Vanilla daisy
Native coitton grass
‘Tfall rush

Lalvina berry

Orechb

fative carrot
Scurvy grass
Lavender
liountain berry
Sea plantain
Rlbgrass
Broad-leaved plantain
Sea persicaria
Land cress
Dusty miller.




fanunculus biternatus
R.maclovianus
R.repens

Rostkovia macrellanica
fubus geoides

Sumex Acetosella
R.magellanicus
sSenecio candicans
S.falklandicus
S.littoralis
Sisyrinchium filiofolium
Spercula arvensis
otellaria debilis
S.mecia

Taraxacum officinale et al.

‘Yillaea moschata
Veronica elliptica
V.serpyllifolia
Viola maculats

Crowfoot
Crowfoot
Buttercup

Brown swamp rush
Native strawberry
Sorrel

Native sorrel
Sea cabbage
Yellow daisy
Yellow daisy
Pale maiden
Spurry
Stitchwort
Chickweed
Dandeliocn

oea. sltonecrop
Native box
Speedwell

ative vansy




Plants Commonly Found in the

Falklands listed

accordine to their

COLMLION

name .

GRASSES: Common Name.,

Annuel meadGow grass

Bert (or brown toop)

Cocksfoot

Crested dogstail

Cinnamon grass

Goosegrass

Hair grass

Italian rye-grass

Lana tussac

Larger goosegrass

AT grass

Lleadow fescue

Meadow, foxtadl

zountain blue grass

ative pent

Jative fog

rative sheep's fescue

Lative timothy

rerennial rye-grass

Zatstail rye-grass

Red fescue {including creeping
red fescue)

Roughn-sitalked meadow grass

Smooth-stalked meadow grass

sSoft brome

Sweet vernal grass

Toull ¢feseup

Tell oat grass

Timothy

Tussac

Velvel bent

wWhite grass

Yorkshire fog

CLOVIR

slsike clover
Bird's-foot trefoil
Heopge koven

Lucerne

Red clover

Spotted medick
Strawberry clover
Subterranean clover
Suckling clover
#hite clover
Yellow trefoil

GRAITWEAR: Botanical Name.

Poz annua
agrostis tenuis
D2elylis slomerate
Cynosurus cristatus
Hierochloé macellanica l
Lirs oraecox i
Deschampsia flexuose |
Lolium italicum -
Testuca i
Alra caryovohyllea

fardus stricia

Tastuca nratensgis

~lopecurus pratensis

Eoa i

sgrostis magellanica

Trisetum spicatum

Festuca ovina var.magellanica
Foa alopecurus

Lolium perenne

Fegtuca Lyuros

Fegstuca rubre

Pozs. trivialis

Pos oraitensis

Bromus mollis
Anthoxanthum odoraitum
Testucs elatior

Avena elatior

Phleum praiense

Poa flabellata
Lzrostis canina ;
Cortaderia pilosa ‘
Zolcus lanatus

LEGULINOSAR

Trifolium hybridum
Lotus major
Trifolium procumbens
Ledicago satilva
Trifolium pratense
liedicago maculata A
Trifolium rragiferun
T.subterraneum
.dubium

.epens ;
edicago lupulina

T
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OTHER PLANTS: Common Name.,

Almond

Balsam bog
Bedstraw

Broad leaved plantain
Brown swamo grass
Buttercup

Catsear

Chickweed
Christmas bush
Crowfoot

Crowfoot

Cudweed

Cushion plant, or “moss"
Dandelion

Diddle dee

Dusty miller
Lyeoright
Fachinal bush
Field daisy
Lady's slipper
Lady's slivper
Land cress
Iavender

Mmalvina berry
biarsh daisy

llarsh marigold
Mountain berry
ilouse-ear chickweed
lfative box
Hative carrot
wative cotiton grass
Mative gentian
Native pansy
Wative sorrel
Kative strawberry
Native yarrow
Oreob

Pale maiden
Pearlwort
Pigvine
Pimpernel
Prieckly burr
Ribgrass

Scurvy grass

Sea cabbage

Sea clover

Sea orache

Sea persicaria
Sea plantain

Sea stonecrop
Sedge
gilver-leaved buttercup
Sma1l fern

Small rush

Sorrel

Speedwell

Spurry

Star grass
stitchwort

QTHER PLANTS: Botanical Name.

Callixene (snargea) mercinats
Bolax gumnifera e
Galium antarcticum

_E lan Lago ma ;.! or

Eostkovia magellanica
sanunculus repens
Hypochoeris radicata
Stellaria media

Baccharis magellanica
Ranunculus biternatus
R.maclovianus

Gnanhalium affine

azorella caesgvitosa et al.
Taraxacum officinale et al.
Jmoetrum rubrum B,
Primula farinosa

Sunhrasia antarctica
Chiliotrichum diffusum
Sellis perennis
calcecolaria Darwinii
C.Fothergillii

rratia repens

Perezia recurvata

Liyrteola nummularia

Aster Vehlii

Caltha sagittata

Pernetiya pumila

Cerastium vulgatum
Veronica elliptica
Qreomyrrhis andicola
Luzula alopecurus

Gentiana magellanica

Viola maculata

Rumex mazellanicus

Aubus geoides

Acaena lucida

Creobolus obtusangulus
Sisyrinchium filifolium
Colobanthus crassifolius et al.
Gunnera magellanica
‘nagallis alternifolia
Lceena ascendens and A.laevigata
Plantago lanceolata

Oxalis enneaphylla

Senecio candicans

~rmeria macloviana
Chernopodium macrospermum
Polyronum maritimum var.chilense
Plantago barbata

Tillaea moschata

Carex fuscuila

Hamadryas argentea
Blechnum penna marina
Juncus scheuchzerioides
Rumex Acetosella

TJeronica serpyllifolia
Spergula arvensis
Cerastiunm arvense
Stellaria debilis




el

sundew

sword grass
Tall fern
Tall rush
Umbrella fern
Vanilla daisy
waterviced
white orchid
Yarrow

Yellow daisy
Yellow orchid

Lrosera uniflora

Carex trifida

Blechnum tabulare
liarsivpospermum grandiflorum
Cleichenia eryptocarna
Leuceria gossypina

Crantzia lineata

Codonorchis Lessonii
Achillea Millefolium
Senecio falklandicus and 3.litoralis
Chloraea Gaudichaudii




Plate 1.

Plate 2.

pPlate 3.

Cgfrgres Settlement - a typical setting.
gu.phartres with stone run in valley at
back.

the settlement fields

port Howard, showing
and the harbour (2 tynical drowned valley).

o

e of pasture management

jill Cove. Influenc

seen along fenceline.
Left: cortaderia (white grass) meadow
h i (aiddle dee) heath.

Rigny: smpelbrun
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Plate 4. Po?u Loward. Plots of aberystwyth strains of
timothy (A): red fescue (BY5- cocksfoot (&)
and rye-grass (D), sown in 1933

Plate 5. Porti Howard. B3tud Corriedales on improved and
clover-rich pastures. The high lambing percentage
{(about 130 ver cent) of this flock indicates the
value of improved nastures tc the colony.

Port Howard. Typical Cortaderia associations

= (white grass swards).




Plate 7.

Plate 8.

Plate 9-

T m i -
IHill Cove. ZSmpetrum - Cortaderia heath

{(diddle dee and white grass)

Rincon Grande. Chiliotrichum - Poa Dratensis
"heath (Fachinal bush with short grass) -

tuesac) fully grown

flabellata (

New_ ISldﬂ . Poa flabellab=

—_—

Dlants



Plate 10. Jit.Simon (1600 ft.) lassive stone runs and
mountain pastures.

Douglas Station. lountain lands: note peat

Plate 1l.
panks and stone runs.
Plate 12. Close up of Cortaderia (white grass) sward .
YRR Note entire lack of clovers.



Plate 13.

Plate l1l4.

Plate 15-

cortaderi i ; ;

Tather Introauces) eeeel ons ook 1O e bRy
: ) n or¢ -

(see Plate 12) are inary white grass swards

Poa invade the gpa52§2Xélg stocked.  igrostis and
it (see Plate 14). nd may ultimately dominate

Close-up Agrostis - Poa pratensis sward developed Dy
heavily grazing Cortaderia swards, but without the
sowing of seeds. Al (4) is a dead Cortaderia tussock
the site of which A=l it seclcs s of being colonized by
turf-forming grasses (hgrostis and Poa)

to aim: close-uD of white clover
Aggostis tenuis (bent or

The ideal for which

pasture. The grass is

brown LoD/



Plate 16. A single tussock of Cortaderia (white grass). The
ground flora is small fern (A)s pigvine (B) and
Yorkshire fog (C). The latter is from surface sowings
made 1934, andg is rapidlyspreading over the whole
groundwork, thus ousting the relatively worthless
fern and oigvine,

£ ir - seed sown on bare
. A single row of Yorkshire fog s
Bt sl _ ?3ry) veat after burning diddle dee.

pet iddle dee) heath.  This

wind erosion gﬂa%mcgzgﬁgnégn when diddle dee ridges
illustrates d bared of vegetation (see Pigteth7,.
- bgrnt anovecs the dry powdery soil untllh wss
The W}nd ﬁe?a ") igs reached. The photogra? i
Bbpel S ye ridge of bare "clay" and shows Sl
ks Onaitgugf theboriginal vegetation and sur

the remn

r i uch situations
: ; i 1 proceeding on s

arosion 1s still ¢
levels. KI'C

____-—====mnHlIIHlﬂllllllllllll......."

Piate 18.




' Pernettya-Baccharis-Lichens ("short grass’

GRASSLANDS OF THE FALKLAND ISLANDS

By WILLIAM DAVIES, WELSH PLANT BREEDING STATION ABERYSTWYTH. OCTOBER 1938
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Hard Camp Types

Aira praecox (short gress T

7 ~ ® v, ;
Cortederig (white gTess) : 0 = Yo Holcus (Yorkshire fog)

Empetrum (diddle dee) + + v | Pos flabellata (Tussac)

Cortederia-Empetrum (white grass - ?ifi Send drifts (sometimes repl

diddle dee zonel)

Blechnum small fern
Baccharis Christmas bush
Pernettya mountein berry

Soft Camp Types

Cortaderia-Orecbolus (white

with lichens]

Blechnum tebulers (tall fern) Rostkovia-Astelia (lowland

Bolex (Belsemn)

Scale

0
9 18
Poa annua (short grass - a3 penguin groundS) /! 56 miles [=] Sites of chief settlements
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