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There is no evidence that the native pastires Vere grazed before

aud Lo comdigesl mnu-.‘n«%d.qr
mowmtmmmmmmmdi :

sheep farming, wascommenveds 1t was described as follows by the late
Nr. Herbert Felton:—

"The Horthern part of the West Falkland from

ek oo covebed vt gruss mgs b Sovong L

was grass re a

"rider's knees, interspersed with fine grass and

/ mon "acres of oohry' . Ia[ari.hul‘o‘boum of the
R - Mty R

"kmﬂ’:’nnﬂ considered nm-hugrmm

1d.
“winter."

It 1z obvious that grazing and burning have brought about a cone
siderable change in the composition of the native pastures and a dete-
rioration in their quality. The change is, undoubtedly, much greater,

_than the elimination of the Falkland tussac from the coastal belt, of

which process there is evidence during the past nn‘mm This
follows the unrestricted grazing of tussac areas by sheep especially
during the summer, and may be seen on Hwmock Island to which they were

introduced in 1940,
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Da;ri?‘: bx:nﬂe a eomprehensive report on the grullanin of the colony
Sutpor

and—drewup/an ecological mep ea-uuniwssj,{ from which 1t may be seen

~ ‘that white grass (Cortaderia) covers by far the greatest area of any

species in the IBMD

It is associated with differént species in at least four types of

pasture which, together, occupy more than 70% of the Colony.

TABLE VIIIt

SHOWING THE PERCENTAGE AREA AND THE ESTIMATED
ACRRAGES OF THE SEVERAL PASTURE ZONES.

. ast Palend’ lest Peldend! ralidend Islandd.

PASTURE TYPE. percent. . percent. Percent.  Acres.
HARD CAMP. : : 7
DT GEC (m‘. wl)a : 26.69 1119 21458 : 6‘&7
et rus 2.95 23. 1 11:92 &Sz:ggg
ortaderia-Linpe L 9-11 ‘ 22.10 ‘"-h“ .
hmv - balsaam otGe ) 0.67 2.69 1455 46,500

3lechnun tabu +(m1rma). 0e 11 033 0. 21 6,300

. 02 2.79 2. 91 87. 300
Other :3-:‘3? ml:waua ) - g

grasses (ineluding settle~
~ ment fields and areas ot '
Yo!'klhll‘. £og). 0s15 0.19 0:16 4,800

ineluding de-

g ey ' i Qe 37 © 1e49 0. 86 25,800
0.79 153 1e12 33,600
2343 21.98 22. 83 684,900
A ] Je 17.“ : 170 1075 322,500
nauﬁ’::x_g Pastures. 1191 10.20 11,30 339,000
Total HARD CAMP areas: 46, 86 65.72 55.12 1 4653,600
Total SOFT CANP+areas: 53.14 34, 28 llys 88 1,346,400
GRAND TOTALS 100, 00 100. 00 100,00 3,000,000

7r' a_%&:\, BW' ;75q'

i

Including adjagent Jdslande.
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soluble carbohydrates, 37 to 8.75% of crude protein amd 3t to 4% of
oils. It is low inmnerals while high in fibre and siliea. The pro-
portion of protein to non-proteins in a food i important, and should
be not Ress than i: 10, Af the food is to be fully digesteds For
young animals & ratio of 43 55 or 13 7 ise aournbl.ef These ratios
are caleulated on the digestible constitusnts of a food, but since we
have no knowledge concerning the digeatibility of the protein and non-
prohin%’ of ar "Fam.nﬂ Island fodder, any ratio that can be w

ot maate ycﬁ hypothemtical. Even 5o, agsessing the digestibility
of the fibre and oil at 50%, of soluble carbohyirates at 667, and crude
pevtein at 100% (which is admittedly unliikely) the ratio of Nitrogen
Bquivalent to Stareh Equiveland for young leaves of Gortaderds is only
1% 1145 and the average of six samples quoted by Davies (table VIII) 4s
13 15.7. The actual ratios are probably even wider, and it seemgber-
tain that the local pastures are not only very low in proteins, but also

g0 low that animals cannot obtain the full benefit of the food that is

available. h This together with the lack of minerals may explain the
meﬁiuotmmchhuhnmhdeprﬂamm-
vestigatorse In faet it seems not unlikely that stock suffer from
protein starvation during the winters

There are very few of the native plants available to shecp that are
muum:-mmmamummmmqwu
of the pasturege. The most promising would eppear to be the leafy kelp
(Magrocystis), while the native fog, smnll rush, native fescus, hair
maﬂmﬂﬂmsmmwm«Mmmu
This gives further significance to the introduction of a leguninous
pmmmmunmm-.muumwmwmm-ﬂ
plants would have on the soil texture and fertility.
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There can be no doubt concerning the accuracy of Davies statement
that "wild white clover may be regarded ss a fundamental plant in any
| scheme of grass-land improvements contemplated in the Palklands."
With the introduction of wild white clover to the native pasturage I
would prediet a new era of prosperity in this Colony, accompanied by
@ diversity of fammng that under present conditions would be consider-
(od faptastic; and this is not without reasonable hope o achisvement ,
tor experiments nave indicated that clover may be utrodmd to the
native camp at an economic cost (m T9) e

At present the Colony has no soures of wealth other 'lhlﬂ{‘t’l
pastures.

Fopping jractlces.

Farming in the Falklands is pmumsﬁ-rmhms; and is
clracterized by large paddocks, uncontrolled grazing, low carrying
'mwm the graging of stock continuously through the larger part
6f the year on the same ground. aimtmmmmmm,
(often move than 10,000 acres) they include areas of different typs of
pasture possessing different pnntjuutua. on most stations an un-
palatible bulk of Coptaderis accwmilates, so that it must be burnt
every three or four years. Sheep graze mwost heavily during the sub-
sequent eighteen months mmfymmmmmmy
But in settlevent peddocks whewe the concentration of stock is higher
the mua—#—bm—-unmt—mj TV
MWMma-memdﬂtmwlhop,/\W
m-ﬁumpanummmmww
veoviewlalicu o move!

/(“' subdivision of large paddocks, N =
intensive grasing of the vesulting fields, and the rotation of stoeck,

both in place and typedlic. shup followed by cate) . B

‘Something of this method of management muii‘:ln adopted at Port
Howard which is probably the only station that is sufficiently sub-
divided to attempt the control of grazing and pasture mansgemant. A
modified application of the method is found on three or four of the

smaller properties where coastal tussac plantations have been establis!
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These plantations are graged by sheep during three to five months of
the winter, when native pastures are at their worst. They provide
winter grazing comparable to that supplied by swedes or turnips, and
with less effort by the manager. For the remainder of the year such
plantations are elosed to stoek. They are often invaded by penguins
and seals du:ing the summer and are thereby richly fertilized so that
growth is luxfuriant. These areas of fenced tussac (among whioh may
be included the islands which are specially reserved for the wintering
of horses) constitute almost the sole attempt to provide # speeial
winter forage for stock.

A continuanee of ihe present methods of uncontrolled grazing and
burning, without replacing any of the minerals that are removed fuem
| the soily cam result only in a continued deterioration of the natural
[pastures. Since the exportation of wool commenced shout 1860 nothing
Lthat it contained has been returned to the soils A further loss of
minerals has aecompanied the slaughtering of surplus stoeck on the
beaches, where, by custom, their carcasses have been left to thy
seavenging of gulls; The annual losse& of potash and nitrates -
through the export of wool alone h::fe been assessed at the equivalent
of 162 tonn of sulphate of potash and 5&85tons of nitrate of soda emeh
yeoar, while every sheep killed and left onh;ha beach removes the
equivalent of 54 1bs. of nitrato of soda)y 5 1bs. of Caleium phosphate
and 2 1bs. of potash. (l.part of these minerals must undoubtedly
be obtainad from the kelp cast uﬁen the beaches.)

grass Seeding. About 1900 the Chief Stoek Inspector (lir. Jeames
Robertson) endearéred to interest the land owners in the establishment
of English grasses. Experiments were laid down at Darwin, Lively
Island, Fitzroy andehe Quarantineﬂnnddock 1n Stanley. In 1903 he
reported that rye grase, cocksfoot and white clover had struck well,
and that a few of the more enterprising farmers had ordered large
quantities of grass seed. Lafe! (1907~8)he reported that English ‘
grasses would grow on suitable places in the Falklands, and that the
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best time for sowing was the latter part of the autumm or during the

winter.

Little remains 61‘ these plantings other than occasional cocksfoot
plants near settlements or along the itracks. The seeds appear to
have been broadcast on unprepared native ecamp from which it is unlike~
1y that stoek would have been removed. We now know, from recent work

_ that grasse
Mmmma&mgsm, or on ground that has been
broken up and weathered. = It is possible, however, that Brown top,

Agrostis tenuis, which has formed a very tough turf about the main
settlements was 'mgrodue'od at tip time; rfor there is evidenee about

Stm%oyi that when /ﬁrom top bearing turfs are planted in soft camp
the Brown top will spread slowly through the surrounding pastures
though' elover contained in the turfs may die out.

f.r

Intmlt in the sowing of English grasses appears %o have flagged
w;um Robertson left the Stoek Department in 1909, and it does not

,am{mar %o have Dbeen renewed until 1920-24 when tillage was first pract-
76
o i#&d by two of the more progressive omon and it became noaauary to

,-' gz)!'apqdwn areas that had been ploughed.

About this time Governor Middleton arrange:
/ wwh the nowatt Institute, for a survey of the mineral content of

Pn:l.k,ﬁ.;nd Island pastures. Unfortunately, this work appears to have

S m dilcontinued after only one year, and we have no report concerning
'l;m nnfa.;l.ysu of the large nunmber of samples which were submitted in

' 12.9254'. The general report on the analyses of £ifty five samples of

“grasses submitted in 192l is presented in tabular fopm hereunder.

e-’o I. C. and Holmstead & Blake Co.
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TABLE % :; Fatanol W*’E&?% :

Lime. pho- Soda. Potash. Chlorine Nitr-

{ ri .
Falkland Islands. uoga % i
- Ca0.  P205, MNa20.  K20. ca. .
Average of all samples. _ .22 Jhly .27 1.92 . 56 1.60
Average of grass not eatenl o1l 25 «23 1.28 o3k 1.10
Average of grass eaten.” .27 « 51 M 1.76 +63 1.76
Amerage of grass near sea. 23 49 37 1. 70 « 50 "58
Average of grass from inland. .15 42 21 1.66 43 1.39
British. |
Average of grass eaten. 43 « 61 » 33 2.26 « 55 2441
Average of grass not eaten. .28 o 34 o1l 1.1k « 20 1.35

( ® Extract from M.P. 8ly/2l original dated 3/42/14).

This indicated that the native pastures are particularly low in lime
as compared with the average of English pastures. In submitting the
report, the Rowett Institute expressed the opinion that 'uthouf the .
addition of lime, little or mo improvement of pasturage could be expected
in the Falklande." As & result of this, a small experiment with lime
and phosphatiec fertilizers was laid down in Government House Paddoek in
192 and some four hundred tons of lime were spread at Shallow Bay on
the Hill Cove property.

The fertilizers applied in the Government House Paddoock produced a
considerable imprévement in the pasturage, and caused the gresing ovori
the bare ground; but at Shallow Bay no benefit has been observed by the
managers, shepherds or visiting agriculturalists.

No attempt was made to introduce Ehgnsh grasses or pasture plants
in connection with the liming at Shallow Bay. I understend that Britisl
native hill country pastures devoid of clovers do noh exhibit any re-
sponse to liming, but responses are clearly visible on the same areas
;rm- better Mor grasses and vlovers have been om.* 'rh. fact

o Teretondk daloin
tha.tm‘?m? native pasture planis are accustomed to grow om lolll‘ of low
11,pou:lb1: masked any response that might have eccurred at Shallow
Bay. gince Shallow Bay has always been considered good land, the con~-
ditions of stock on that area would normally be attributed to the guali-

ty of the land, rather than to any benefit the 1lime may have given to
inspeciod '
the pasturage. Vhen I M the area in October, 1944 I

( = Davies 1939. P. 18). (.#rom ungraszed areas). (»From well grazed

PEPSSEERFS. 1
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could see no evidence of differential grazing on the limed and unlimed
ground nor cowld I d:l.scamﬁ any other difference that could be attributed
to limingy unless gnre possibly a more complete cover by Christmas bush

Mumro's report on the siuo_p farming industry (1924) recomnended
inter alia the establishment of an experimental farms Tho site of the
tm was acquired and the -motm of buildings was oonmunend in 1926,
'but it was cloua down on the grounds of pﬁbl:l.e geonomy in 1928 and all
 buildings and equipment solds ﬂa&r—m—wr—}a—remﬂi

ammmmim1mamswmnmmammto

|/ /pasture, but the work of . establishing the Anson Form, the fenoing, -

the mﬁn.‘wn of bnildtna wltocking) had 'bm:w ‘been aomplotoa. :

mﬁy abﬂndonmo»f o'fb‘w; pwjm’ can be Cooted upar @ e gyeakesft
!h'- s —Re—= : [aot‘baok to m&cultml

pmgrou in tho colan%md it is dmtau:lt to understand how such a re-
Could ¥

vcrm of ponoy mx porm!.ttod with'.ln l matter of three or four years.

e it
Hunro stimulated the Manager at Port Howard, the lionomblo[ Re Ce

Pole-Evans O.BsBs ; MeL.Ce to carry out a policy of cultivat and of
S by e @S0G (o ot Ay

pasturs improvement. This poliey has ‘Inen maintained/ens—there—are new

b Bp—Howor be acveaqe
of mmm pasture grasses which have been
A theye wowappw 1000 wark »

established on cultivated nna,{ mwmtﬂy, this enterprise received
‘ no active support rrgm the uolonm Govemmnt and has been ridicu.lad

as 'uneconomic' by %ho neighbours. It is great:.y to Mr. Evans' credit
that he paremm with his venture end mrm the amaaaltu- 0
ant 1:: wrl::ln?c peat with henn, and in a comtrx whu-a mmral

were hither
pract:l.nl axe, almost unkno\m}

Sasre ne m used these pnddach for the m:l.ntomu of a.alock of ltﬁ
urhach
shup/ ana/_uuponi of tho surplus rams et a Mt pﬂuLio Jult:lf.x

the empense of establishing an:? g:ntmu. m/[mo Wmm with a
whi v
1T ancn mﬂ”thh’ﬂil“lt?ﬂ?twmm‘
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White clover uphmmmtummmatmm,w
there ave also fielde or strips of pure assocliations of species or
stroins of grasses. There is something unsatisfactory and lifeless
in a sward cmmlaconum memam,mmmm
with white clover; but the plots provide ample evidence that cocksffot
ved eveeping fescus, timothy, Yorkshive fog and brown top will grow
utldmtls in the Colony, and that peremnial ryegrass though un=-
thrifty will persists This last grass does not appear to be so sult-
able as the previously mentioned grasses, for local field conditions,
though it is growing well as a sheltered lawn in Stanley, and on a
tilled pateh on the Common where 1ims was spilt.

munmunsrmmm19uomm'1easm'm
the 'Point's In the former were sown strips of different mixtures of
grasses. ‘fhi best contained white clover, cocksfoot, crested dogs=-
tail, red fescus and perennial rye-grass and some lotus major. On
the 'Point' cxperiments has been made with meat refuse, fish manure,
sunm,mtm.mm,wtaummmm. AB
namtwmuwmmmmwcmmuaw
1nuuw;wwm;uuanausm The meat
mmanmummathmmg}mawm
mm-\mcnmonmmuammnma‘/_mm’gg_
turt.

yumuwmm-mmm--ummnmu
Gove, and this and other stations, particularly Chartres, Lafonia,
Sen Carlos and Pebble Island have Sown pasture seed mixtureside past
ten vom,v:.th BUCCOBB,

At Douglas Station some ten variekties of clover and grass were
soun on suall plots in 1939, By 19Ul (November) the ved fescus and
mupmmnmwmwun-nunmmm
utw:mmmﬁmsmmmumm,wof‘
subterrancen clover, tall fescue, Poa pratensis, wmeadow foxtail, and

there was meo bract

mdmsru;lzrnut %o bb founds mmmummn&-
sent only as ssabeered plants.
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Aberystwyth Experiments.

it was due, I believe to Mr. Pole-Evans' activity that _
Mr. Davies M.8c. of the Welsh Plant Breeding Station, Aberystwyth
vieited the Celony in 1937-38 to report on the grass lands. His
report and recommendations were published in 1939 and give a very come

makive

prehensive picture of the types and condition of the Lpntm- of
ais-Celony.

Some two years before m the Aberystwyth Station requesteé
5mt some small o?:riumtn with grass seed and artificial fertilizers
/\bo laid down, andz supplied the necessary materials. These small
observation plots are described in Davies' report and have yielded,
and continued to yield, valuable information on the problem of es-

tablishing English grasses in the camp. Since they consitute what
appears to be the first satisfactory demonstrations that English

pasture phn?l‘ ?an b‘b. established bu surface seeding, a brief outline
oF intevest. ;

may net be eut~ei—placs.

(72) fom’ of Which esere Oﬂ:aed
The experiment consisted of five subsiots [vhuh—mm-n-
spectively superphosphate at five cwt. per aam, basic slag at m
te acre me—feaptiliser, basic s at five cwt. per acre,/rock
= o ot 'plcf wor left o ubiﬁ‘ud . o ” ,(
phosphate at five cwt. per acre, / In addition a strip was séwn across
all plots with a fertilizer supplying potash, some phosphate and
nitrogen. The experiment was then sown with a mixture of grass seed

at the rate of forty two pounds per acre.

The experiments were placed on different types of ground; (a)om
tilled ground with a proper seed bed; (b) on native pasture which had

been given pough surface cultivation and (c)Tlanl (uoo:lv:lng )not
previous cultivatiSa.

On ploughed ground all the English grasses appear to have become

. ' s
- well established thyough they are less vigorous and less pmt}’hh on

the unfertilized plot.

On the other types of land Yorkshire fog though sown at only ::n-
' : ounce
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prmummmmmmumu
naturally carrying hair grass or native fesocuss, cocksfoot, u.uw.
mmd dogatail and occasional ryesrass siands preponderate.
Azpoatis species are sm coming into these plots. Vhite clover is
present enly on the plots that receiVed basic slag at ten owbe per
acre and it has not become established on gﬁﬁ.,fu}k?:, in ms
with experience it is possible, without recowrse to mtczé to piek
mm«muuunmmm?gmj and—this;—even
though-the—rege-are—sdveing.  This fe~pesedbieciter Iy-—through the
response of clovers and cocksfoot to the heavy dressing of slag, and

the better establislment of grasses on the rock phosphate plot as

compared with the superphosphate plot.

rmnutmumnm.omatn-um.umw
povt&t factor, for there is very nnucwmm grass, even
tos.mmmm mm-pnu-.mxnmum to
mmmmanaumumn-hmm.Lmommuu
mmnnmht}hh Thus the whole experiment, with the ex-
ception of the unfertilized plot, is well grazed while the surrounding
‘native grasses are rank. This becames very obvious when the surround
mmum-umnmmaqhmkmwum«pa
68 plots which, being well grazed, do not carry the fire and there-
fore remain greens.

dlemonsTrakk

The 'nlln of these plmots is that they me ability to
-mmmmmun. But they achieve their end at too great
a cost for cconomic application in this Colony, where the present
average gross revenus is in the nature of one shilling and sevenpence
to two shillings per acre. Itlamm.wm.tom;u
a more economic method of introducing pasture plants to the camp;
though on small areaz and for special purposes the rethods used in
these plots might be of economic value.

Between the epring of 1940 and the present time (Mareh 1946) some
twenty five experiments have been laid down to obtain information con~
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cerning (1) the suitability of different grasses, or straing of grasses
and cloveps as pasture plants in the Colony, (1i) to determine the most
suitable types of mixtures of grass seeds, and (1ii) to asecertain
whether there are cheaper methods of introdueing them to the camp than
by ploughing and tilling the land.

Species and Straing. The first series of three experiments each con-
tained from seventy to eighty plots (in which there were no replicates)
of different species or strains of grasses and clovers. One of these
wos sown on the ashes of a bwmt diddle dee area which had been slightly
loosened by chain harrowing before sowings The remaining experiments
were placed on land which had been ocultivated and planted in oats during
a previous seasons Two of the experiments were sown in the antwm, and
one (on ploughed land) in the apring. u:temnmunumplml&h
any plot, but the clover seeds were inoculated though without apparent
aaoeess, with Sd-owitures mads osslly, frem a cultule Uhnt-ves Mresght
f£rom lNew Zealand.. . RH(ZO IV

There was some uniformity in the reaction of the grasses %o
Falkland Islands conditions as may be seen in TABLE X, but the strike
mmﬁﬂuwmm In each location Yorkshive fog
provided a complete cover of its plot, and Astoria bent provided the
next best cover, (about 507 in eighteen months) but appeared to be of
low ylelds. Cockafoot, timothy, perennial ryegrass (especially New
Zealand certified (Ba 64,25) and tall Pat grass produced a few plants
which grew more or less vigorously. Apart from the white clover strain,
MHM,WMPM‘“&M"WWMM
onlyon cultivated land. Neither crested dogstail nor fescues were in-
cluded in these sowings.

vield
mmtmnutmm:mmma-
m“m et (oufivmalion
MMLW importanve of applyidg fertilizers with
guamnmmwm
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signifies some good h.altgi plants
COVer.
gsignifies a reasonably good cover;

TABLE X
Name of Grass. on Seed Beds. on Diddle Dee Ashe
Chartres. Pebble Is. Stanley.
Date examined 2/u2 3/2/h2 26/3/h2 13/3/h2.
Germinatimn
Brage Orchard Grass. > 4 ;oa
Aberystywth Hay Orchard Grass. 7 & g poor
Orecherd Grass Hay Pasture JW201. " | poor very poor
BC337 Coeksfoot. v very poor |
;.mmrcial cochfooi;. " 4 very poor
Commercial Timothy. o "4 fair
Bd153 Timothy. 7 { fair
Medford Bulbous Blue Grass. 4 poor
Astoria Bent (A. tenuis). o not sown V4 good
New Zealand Certified Ryegrass.. poor poor poor
BA 6425 [%m(ﬂwwﬂ) J i / poor
Grimm Alfalfa. not sown not sown v fair
Yorkshire fog. s VI S good
Rpough stalked Meadow Grass
(Boa_pratensis). v poor poor
Wild White Clover. v 7
Ontario Variegated Alfalfa. not sown not sown fair
Seaside eping Bent. :
(A. patustria). J fair
Victoria Perennial Ryegrass. fair poor
Commercial Tall Oat Grass. o ﬁary poor very poor

though not a good

not vigorous.

signifies vigorous growth and good cover.
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up
Three mixtures were made|to

obtain information concerning their suitability for pasture establish-

ment. HMixture 'a' wae intended to produce pasture containing as do-
minants, ryegrass, white clover, crested dogstail; and 'b' cocksfoot,
red and white clover and meadow fescue. Both these mixtures were de-
signed for use on rich cultivated ground. The mixture 'o' contained
mainly bents, Poa prastensis, and Yorkshire fog and was intended for
poorer guality ground. All were sown during December 1541, 'i' and '
'L’ on good seed bed on sandy peat, and 'c' on the upturned furrow of
a diddle-dee area that had been ploughed three months previously, and
boarded bait not deeply cultivateds re fher 71 28-C23 pp279-280)

TABLE XI

a b e a e
Perennial ryegrass. 20 4 - - -
Italian ryegrass. - L - 8 8
Cocksfoot. 6 10 - 8 10
Timothy. - L - wn L
A - - 3 2 L
ogetail. i 2 2 2 3
Brown top. g 3 2 3
Red top. % 1 2 -
Meadow fescue. - 6 - - -
Yorkshire fog. - % 3 - -
White clover. 2 2 2 2 1
Suckling clover. - 1 1 1 1
Subterranean clover. - - 1 1 2
Reé clover. - - SR - -
Total: 32 36% 17 28 36 ~ 1bs.
Per acre.

( * Italian ryegrass was used in error).

Bach area received half a ton of lime and one cwt. of basic slag
per acre at sowing. The 'a' and 'd' areas had received previously, &
dressing of three cwt., of lime, three owt. superphosphate, and one owt
nitrete of soda during 1940, but the diddle-dee ares had received
nothing. The strike of grasses was very good and cocksfoot was very
praiment in the 'd' mixture. The tyegrass has never appeared tee
ﬂprom or healthy excepting where, during a subsequént year, several
tons of bagged 1ims wee dumped pending distridution on adjoining
ground. On this site cocksfoot and Italian ryegrass bocnl_l m% beadly

tfhiok and produced & hay crop some forty inches tall, u vua:.f. dge—to
La large amount of spilt lime.



On the newly cultivated diddle dee ground the strike of mixture
'e' was poor and consisted mainly of subterranean clover and York-
shire fog. This plot has been allowed to seed and the area is now
(1946) covered with Yorkshirve fog, white clover, brown top, red top
and & sprinkling of red clover. Subterranean clover germinated well
but failed to establish.

The whole ares of these oxperiments was unfortunately and un-
avoidably heavily over-grazed by sheep during late autumm of 1942,
and & large part of the cocksfoot in mixture 'b' was %‘x&iﬁ&gfd:’)
Its place was taken by Yorkshire fog, which wab included in' the
mixture against such an ementuality. A further ten of lime per acre
was applied to each plot during the spring of 1942, and white clover
@ow/i8)very well established throughout these plots which have been
eut for hay annually since 1943.

' (Pracse. ¢ rQYrase-9)

The mixture '®’' has produced easily the best sward and hay cropy
and though weights have not been taken, the mixture 'c' after having
set and cast ite seed for two seasons now appears to be more pro-

ductive than mixture 'a', except where the latter was heavily limed.

Grassing Down of Sand Drifte.
Drifting sand is one of the most serious forms of soil erosion
‘ in the Colony. 1t has been controlled readily by fencing, and the
(Aee, phstes Pm, I8 18 > 25" )
planting of marram grass or native m’.\ + The planting of marray
grass appears to have bua mm in Cape Penbroke Peninsular
near Stanley ‘about 1905, but the main planting was done in the

early twenties.

Iin January 1942 about seven acres on which drifting sand has
been controlled by marram grass, was disced and sown with the grass
seed mixture 'd' in TABLE XI. A mixture of phosphates (all that
were available at the w#ime) was broadcast at one owt. per acre, to-
athor with carbonate of lime at ten owt. per acre when thn uca was
sown. The seed was lightly harrowed and the sand firmed down hth

a board immediately -ru_r ,lowu_:_g

_— i it e s e i B PANER "Aﬁif
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A dressing of 12 cwt. lime per acre was applied in October 1942 and B
ewts of a mixture containing equal qlunutun off superphosphate and 1ime
amm-morim

The Clover, Italian ryegrass, cocksfoot and crested dogstall all
struck well but the Italian ryograss never beeams vigorous. Subtervanes
clover, though it buried 1tS: seed was not observed after the summer of
1942-43. The avea is now well covered with white ¢lover, crested dog-
stall and cocksfoot while e red top and brown Sop ﬁ:rututmn. An
experienced camp manager has pronounced this as undoubtedly the best
"take' of clover that he has seen in the Colony. (e pheirs PP zu cagpp-ason.]

Ao} phatvo €. 115 CI3-1 bl 2ug-ase) '

A very noticeable feature has been the superior development of
cockafoot plants, situated in the midst of the clover, as compared with
those on nearby areas without m:-. There would be no difficulty in
grazing a ewe to the acre over this ground if i4-wese sultably fenced.

Such an area could be used for the production of clover and crested
dogstail seed, though to produce the former would necessitate the mainte-
nance of a beshive. Several heavy gales have vemoved the sand from a
nearby beach, but there has been no tendency of send to Grift from the
areas on which the pasture mixtureswas sown.

Hixture ‘e’ rmnnummmunmuvﬁwm sand area
mnomrywu}mammuumut&fw oraunmcrumr- |
phosphate and lime. The strike is weewen due apparently tezm dis-
tribution of seed and fertilizer, and possibly to a less efficient cover

h.!&a“/,}ul: P ag P:aig-c.::-r.&t-
ing with the The land was not chain harrowed after seeds were
sowm, and the operation was not so elosely smrp? was the first
Falg sl

Souing 'd's  One 18 very apt to forget that the M/mw 11ttle
ormmm.mmwmﬂtmmummmtm

with the significance of the technieal details.

memmmﬂauma‘uﬂm,mm
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cost of seed and fertilizer it does not appear economical under the
present system of ranching to lay down pastures as they would be laid
down in Britain or New Zealand. An attempt was made to sow mixtures

of grass-seed and clover on the ashes of a diddle dee burn which had
‘been lightly scarified with grass harrows. Eleven mixtures of grasses

were sown on plots of 1/8 of an acre. The rates of seeding varied from
nineteen and a half pounds per acre to five pbunds per acre; and the
experiment included mixtures whiech were intended to make pastures with
the following grasses dominant, ryegrass, cocksfoot, red elover, York-
shire fog, Poa pratensis, tiﬁothy, white blover, red clover and iub-
terranean clover. Two'mdxturos containing all available grﬁsscé were
sownrat'eoventeon and a half and ten and a half pounds per acre respect-
ively.

The objeet of sowing these mixtures was not to establish a pasture
sward but to provide a nueleus of plants which, if protected from stock,
might predune.aoed and thereby,; over a period 6: years, bring about the
gréssiﬁg of the area with English grasses. The tria;?:zwh in January
1941 and was not fartilizad. Practically all tha speeies that were
sown, were found growing on the plots five months after planting. The
most vigorous plot contained chiefly ryegrass and eockufooﬁ which were
included in a mixture Sown at the maximum rate. In no case was the
cover of the ground even fair by normal standards, but the best was ob-
tained from Yorkshire fog sown at three pounda'per aere in a mixture
sown at the rate of seven and a half pounds per acre. Red clover struck

well., On all plots there was more grass in the hollows and on the stoek

traeks than over other parts of the plot.

During the following summer all the grasses exeept Yorkshire fog
were burnt off because of the dryness of the plots. Since 1942 York-
shire fog alone has spread on these plots/’but there is still a consider-
able amount of bare ground. This method of introdueing English grasses
is not at present to be recommended. The burning of the diddle dee

'dentroyn also the associated native pasture which does not recover for

several years. Consequently, after burning, there is less forage for
i ! "L z
several yeara'thsh baforo the burn.
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e th t VEer.

0wingrto the isolation of the Colony and the difficulties of
obtaining eultures of gg;;g!é;g, the nlof;r nodule organism, the
following teehnique has been developed for inoculating clover seed.

Nodules are siripped from the washed roots of a vigorous large
leafed clover plant until approximately 8 teaspoon_ful = or more has
been colleeted. The nodules are then crushed to pulp on a plate with
a flexible knife. A quarter pint of skimmed milk is then added and
the suspension so formed used for twelve 1bs. of white clover sedd.
The seed is placed in ah enamel or china bowl and the suspension
stirred in until all the seed (are moistened. The quantity of fluid

e

reeomnended is Jjust suffieient to moisten all the seeds.

The seeds are then spread out on a sack or paper and left to dry
in a shady place. IT exposed to the direct rays of the sun the
| bacteria are likely to be destroyed, and they also succumb §hen the
seed 1s mixed with superphosphate. This disadvantage may be avoided
by mixing the sgperphosphate with an equal quantitﬁﬁit carbonate of
lime twenty four hours or more before the seed is mixed in. Seo far

the clovers have never failed to become nodulated when sown within a
few daye of being inoculated in 'tma@

It 18 a complete waste of seed and money to sow elpva: in the

Falklands without taking some steps to inoculate the seed or soil with
tlje nodule organism, unless it is being sown on land that has already

supported a crop of clover.

Clover and Lime Experiments.

The Aberystwyth experiments (page 61) showed that clover some-
times beeame established 1r ten ewt. of basie alag_per acre were applied
at the time of sowing. On the chanee that a similar result might be
achieved more economically if carbonate of lime were sownin place of

slag, ten identical four by four latin square experiments in which lime
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was applied at 20 ewt., 10 owt., 2 owt., and nil per acre woere sown
with inoculated clover seed at the rate of 2 1bs. per acre . These
were laid down on different types of ground emwcnﬁl by short fern.
diddle dee slopes, white grass, moist rich valleys and Christmas dush
on five stations.

Some plants of white clover have beea found on all the (seven)
experimental areas that have been examined té date especially on the
plots that have received most 1ime. An 0dd elover plant has becoms
established on the unlimed plots on the experiment situated on short
fern ground near the coast (Pebble Island)s This type of land seems
well suited to clover which has spread so that after four years it was
difficult to determine the boundaries of the individual plants, though
only thirty three plants were oberved on the experimental area at the
end of the first twelve months. (s/a, f“""’“ C.15-1% pp.250-251)

At Chavrtres on white grass the twenty cwite of lime plots can be
o app eaved
loeated by the presence of clover, though the pegs have besens 1o8t.

Establishment of clover by this mothod is slow. Very few plants
have been observed at the end of the first twelve months, though in
the cerly stages there appears to be a good strike of seedlings which
become etiolated and disappears The take has been better on mere-
mugm associated with the better type of white grass pastures,
and seems to improve on such areas during the second year. It is very
poor on diddle dee slopes and the Christmas bush area, both of which
are 4ry.

1 it e admdisd Hral oty
Again ,Lthc cost of introducing clover oven through spreading jone
tonéu.n per 'am) is prohibitive under local conditéons and prices.

These experiments, however, have given rise to a modification
which appears to offer a suitable method of introdueing clover, and
pasture plants which spread by rhizomes, into native pastures at a

peasonable coste ( faae "q)-
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ed J tablighiment. Davies recommended (1933) seed
.~ mixtures in which ryegrass, coecksfoot, timothy, creeping red fescue and
rib grass respectively were dominant. IHe has not included in these
either of the bents, (brown top or red top) or crested dogstail, all of
which have a wide application in the Colony.

The folllowing experimental mixtures have been made up and sown on
eultivated Lfields in Stanley or on Camp Stations.

TABLE XIT

T ————— ———
dxture lo.
1 R |
PN e o TR SRR R TR G SR Gl e e
Peremnial r;nmn h 12 6 = 40 o =« 10 = 15 15 6 =
~ Coeksfoot. 12 2 = 10 2 6 6 » = 12 13 -
- Timothy. B ¥ B & B & 8 KB & -
- 2 2 2 2 a -~ - o - - - -
Created depun. 2 2 4 8 8 +» - 2 8 « 3 2 %
Brown To, - 1 - 4 1 -
m.p‘ t t ; ‘2‘ e g -mvi g 1 - -i on 2
lieadow fescues - w ®m = e e 2 2 e} e o= =
Yor@shire fog. 1 g 1 = = « 3 % = « «=i53
, clover (Cert.Nz) 2 B 8 2 X 3 S S By e At GRL
- m clover. « o 2 B § 91 = 4§ = o % = 3
- Subterransan clovers - - - - - o -~ - s e o - -
| Red clover (Montgomery) - = = = « @« @ =« §f 2 ® « =
Strawberry clovers s A 1385 1 OO 1 s RN AN VD, P, WO T MR OIS
Total Wt. 26 31% 4Ok 21 41 22 39§ 30 223 28 1 28 -
Arm in plot

A Timothy, e{ghd dogstail, cocksfoot, white clover, ryegrass. Bents not
noticea
B mmra fog and crested dogstaill, whito clover, ryegrass poor, nore
like a fescus. Bents more
¢ Yorkshire m‘.nmw. erested dogltlu. cocksfoot, white clover a 11t
more bent
D DBrown top, Yorkshire fog, ocrested dogstail, red top, m
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No detailed noui/\famhbh concerning the remainder of these plots.

In preparing these mixtures an attempt has been made to obtain
mtuna dominated by specific groups of grasses. In most cases bents,
Yorkshire fog or other bottom-forming grasses have been included to
£111 up spaces that may oceur through failure of the desired species to
demdnate. White or other clover has been included ih every mixture.
Clover seeds were always inoculateds Neither creeping red fescus nor
chewings fescue were mg.hbh for these experiments, but their addition
would doutbless improve the mixtures especially as they arve the earliest
spring grasses that thrive under Falkland Islanis conditions.

So far as reports have been received, the germination and %akd of
all the mixtures which were sown on cultivated land has been satisfactory
Unfortunately, at least one of the experimental areas involving four of
the mixtures was severely overgrazed by sheep during the first twelve
months after sowings This caused great damage to the cocksfoot and a
large proportion of the plants were pulled out and destroyed. Yorkshire
fog rapldly filled wp the spaces so formed and the pastures which were
irtended to be dominatly cocksfoot, timothy, white clover are now do-
minantly Yorkshire fog “ftuu clover.

On the areas intended to be dominantly ryegrass, cocksfoot, crested
dogstail, there is plenty of weak thin W' which tillers powrly and
becomes bronzed in cold weathers Where Wookshire fog was not included
in the mixture, dogstail is prominent and is u&o:ﬁz_nm with bents and
soms cocksfooty But the additien of half a pound,Yorkshire fog sesd

_mmmtmmuswymmomxommmgatmsu

prominent as the other grasses. The bents (dbrown top and red top) are
slow to establish, but are gradually covering the ground, and compete
strongly with Yorkshire fog. Crested dogstail is also prominent in
those plots dominated by bemts. In general, one should alm; at least

' double the time for the establishment of a sward or species in the

Paticionde tht)is uew advooated in text bookss
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The most amazing feature of these experiments is the facility and
rapidity with which Yorkshire fog, though sown at only éne pound per
acre or less, dominates the sward. S0 far, no attempt -hu been made to
measure the productive capacity of the aifferent types of pasture. Ther
can be do doubt that all are m-’p superior to the native pasturage
they have replaceds Another inexplicable feature: is the failure of
foa pratensis to become established. This species is almost a native
on some coastal mu/ ‘and in valleys subject to rleading)upo&taily
near settlements. It has not yet been established in any of our sow-
ings by -udins. in fact, the vigour of the indigenous plant gives
cause to support Zthnt though the vegetative characters are those of
roa pratensis, it may be & rather better strain than is available on
the market.

It will be some years before the experimental aress have settled
down, and the persistence of the different species can be determined.

Judging by the results of these trials the inclusion of cocksfoot
is useleas in seed mixtures finless the grazing is controlled so that the
plants are not demaged. The growing point of cocksfoot is usually
above the ground and is easily damaged by stock or cold weather. The
pasture should be left with sufficient foliage to protect the growing

~ points during the winter. For hay, cocksfoot would probably provide

the cheapest and most productive crop over a period of years, provided
it is treated as meadow and is never grazed by stock.

At San Csrlos a seed mixture, E, dominantly ryegrass, cocksfoot,
and timothy, and another, G, dominantly Italian ryegrass, timothy, cocle-
foot have produced satisfactory crops of hay, while the bent mixture,

F, though ¢t formed a eloser sward and contained more white clover is
considered unsatisfactory by the manager. This mixture has become do-
minated by Yorkshire fog though it is not recorded in the mixture. I
have not seen these plots since they were sown and am uniblo to make a
personal report on them.

<

Reports are not available at present concerning the mixtures that
were supplied to other Camp Stations.
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Davies has recorded, concerning white clover, that at the time of
his visit when bees did not exist in the Falklands, only one floret in
25500 produced seed, but that mn florets were hand pou;nam seed was
freely sets This failure to set seeds is a great handicap to the
natural development of white clover in the native pastures. Since the
spring of 1940 the Department has possessed at least two hives in
Stanley, and supplied one hive each to Port Howard and Hill Cove stations
Seed has set freély on white clover wherever the bees were present, and
has been distributed by animals to which hay bearing clover seeds has
been feds Evidence of this is apparent in a paddoock at Government House
in which a careful examination failed to reveal any plants of white
clover in 1940s At a similar examination in 1942 seven plante were roé
and by Pebruary 1945, eighty nine plants were loecateds Clover plants
which probably arose from seeds which have been distributed in the dung
of an!._h/ have been observed on Stanley Common, particularly about
Goose Green and some of the sheltered spots where animals eamp. White
clover has become a weed tnmmntuom Garden during recent years

alb et
where ﬁmm been mwuw with animals' :(nnnm, itb:uh such manure
was uudérar many years before bees were m without introducing

elom? There is appreciably more clover within the towndilp of
Stanley, so much so that townspeople have remarked on the manner in which

it has increased.

There is no doubt, therefore, if seed were formed, that clover would
sradually encroach on the native camp, especially about anln\nl camping
groundse To this end 1t would probably pay each station to introduce
at least one hive of bees, or when clover becomes sufficiently plentiful,

 several hives. Bven if the bees did not survive the winter the cost of
their intmduction each year would be justified, if sole attempt were made
to protect the seeds watil they uremtm, and to assist their distri-
bution to the camp. The htm[nud not be expensive. Animals crushed
on a seed-bearing paddock for twenty four hours would carry away a belly
full of seed-bearing forage, and the process could be repeated until the
 paddoeck had been fully grased.
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Bees require nsctar, pollen and a limited amotmt of wax %o tindve.
I doubt whether there is, at present, any location in the Colony that
would provide sufficient of the first two to maintain even a small hive
throughout the year. In genaral, the only crops availsble are gorse
(Ulex suropen) and white clover (ZrAfoliwn repens), supplomented quite
inadequately b garden flowers. At many Stations the Mi‘l’ of white
clover is insufficient to maintain 2 small hive even during the flowere
ing period. Consequently, bees must be fed artificilally with sugar
2o lution, a process which is deseribed in any manual on bu-hnplnl- '

This could be overcome or at least reduced if suitable crops were
provided for the bees. A succession commencing with turnips, cabbage
or swedes followed by gorse, hmu (Cytifus scopaprd
(Papaver) and white clover planted on a sufficient S e e e
m-mzmmwmnmamw throughout most of the year.
Sinee the winter extends from the end of February until, at the earliest,
mid Oetober, it would even then be negessary to providefadditional food
during the winter. This is best, provided, during March and early
Aprile In our experience each hive has taken in about forty pounds of
sugar in solution during this period at the rate of three to fowr pounds

par aay..

The wax is obtained from the leaves of cabbage and from pine needls
and appears to be available in suffieient quantities in Stenleye.

About Christmas 1940, two hives were sent to West Falkiand and lo-
cated at Port Howard and Hill Cove. The former swarmed during the sume
mer and though the swarm was gathered, it did not survive $hé winter.
The bive at Hill Cove took in about forty pounds of sugar solution dur-
ing the autwm and over-wintered wellj but the bees suddenly left it in
Fomy19;2anﬂnumtumm1n- There was evidence that a mouse
had gained entrance to the hive. Mtu-manm
mnmqmmuu-mnmsummwmammw
added.



w

The hives thedwere introduced to Stanley did not thrive even dup=
ing the Summer and made very little new wax. They wore fed with sugar
solution inside the hive during the winter of 1941 and entered the sum-
mer of 1942 reascnably strong. Both swarmed dﬁﬂng the sumer, and the
swarms were taken, but did not thrive. The new queen did not commence
laying for a considerable time; in fact the weather following each
swarming has appeared to be wifavourable for nuptial £lights, and from
four to six weeks have nommally elapsed bafore young gueens commenced to
Fay. This is a serious setback when the working season is so short.
During this period the bees were héused in cingle walled hives and made
very little wax. They were frozen out during the winter of 1942 though
protected by an extra nu and woollen blankets.

The new hives received during the following spring were lined exe
ternally with fibre insulation and kept continually within a second box.

Oweihtuamdonath.m rhamm,ca:-grg:ngt!nouquu
mmuummmwm.mnhhn.w(umamwmm
Mm/bat though the hive appeared to be fully the bees could not
be induged to enter the auper. Both hives became praectically starved
by 25th. mmmmwmanmumwwmm.
Syrup was fed externally and about eighty pounds wore talken mwm

Mﬂa(lc. okt Hvu”'F‘”‘a"‘)

A swarm and a cast had been taken from each hive. lone éf the
hﬁu housing a new quean survived the winter though there was Lood in
each when they were examined in the spring. (Owing to climatic con-
@itions it 1s practically impossible to examine them during the winter).

1P e . owanyt P RTAPE T B2 A P w5

- Fog —F - '="_". -
which the bees had g exit through the glass. This hive, being warmer,

and subject to examination promised touswrvive the winter, but lost rost
or.smnath am':lng r4fht cold day in spring when the bees, be-

snour”

canse / ot the conservatory were tempted into the bright sanev

‘-T"i_. Az st ¥s 4 - alFlas’s e Rt TP e n —

muummmwmmumm

and anwsaan s dhnivs . it dha hivea hasame Asliatad o Pand. aven in
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Stanley, during January before the clover blooms. They should be fed
during this periods During 1946 an early clover year, there was no
ronmortoodmﬁn‘Mwnuwm' February and bees had become
discourageds DBut the provision of syrup provided a great buret of
activity and breeding which had practieally ceased was resumd. It
would doubtless be desirable to provide sugar solution during the
spring and sumer, at probably not more than one pound per hive per
day in a narrow necked bottle, so that only a fow bees could work it
at a time. Experience would indicate the most desirable guantities
to offer, the object being to provide a steady supply $€ encourage
the bees to build up their hives to a satisfactory strengths There
is no chance at present of taking honey from the hives. Their main-
tenance is solely to provide the means of fertilizing the elover
florets, thereby providing seeds for pasture improvement. But—wheh

Once a hive has been esteblished it weuld probably be better to
ixport a fertilized queen rather than to attempt to breed queens
looally, because of the uncertainty of the weather for nuptial flights
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In Pebruary 1945, clover seed was sown in strips seven inches wide
in some plots with lime, and in othere, with lime and lwphnphno.
The stripe were sown from each end of & modified drill which was driven
on parallel tu'goma either eleven or nf‘:i’ﬁf‘féfﬁi’.’é” Mm) The clova
germinated well and though there has been & reduction of Vo Hient o e
lime plots, some plants have become established on every treatment. The
most satisfactory strike was secured on the plot where forty cwt. lime
and six owt. superphosphate were sown with three or four pounds of clover
seed per acre. In twelve months the clover had formed & complete mat
on the sown strip. In many places clover plants extended to a width of
twelve to fifteen inches and occasionally the strip had become eighteen
inches wide. The runners of the white clover were particularly robust

and vigorous and the plants were all nodulated.

A similar though lees spectavular result was obtained on the plot
receiving lime and superphosphate at the rate of thirteen and two cwt.
per acre respectively; but the mat of clover and its vigour was much les!
lnn: of the plants which originally appeared on strips receiving lime g-

o.lono have GMpp.arM ‘:"Wlﬂt the Lirst i:ll‘. but there are s till a number
of' vigorous plantt and time will uulvmw they will uh a marked
alteration 9!’ the turf.

During March 1946 further plots were uoimby the same method. The .
following grasses and clover seeds were mixed with a ton of fertilizer
containing equal quantities of superphosphate and carbonate of lime,
brown top, red top, roa pratensis, red creeping fescue, crested dogstail,
alsike clover, red clover, suckling clover, lotus major, black medick
and Yorkshire fog.

The Seeds and Torsilineve were Spplied at ihe Lellewing ¥ates on
plots cne and a half acres in extent - forty cwt. per aecre, twenty cwt.
per im. ten owt. per am and five cwt. ;;or acre. A rurthnr‘ plot was
sown with a mixture containing twenty ewt. of lime and five ctt.juupcrf-
phosphate per acre. These are designed to obtain information concerning
the most economic application of phosphates and lime and on the behavior
of bottom-forming 8nglish grasses when sown by this method.
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In 1940 basiec slag and carbonate of lime were both available in
Stanley at £3.12 per ton. The former is not now available but super-
phosphate at £15 per ton has taken 1% place and the cost of lime has
rigen to &5 per ton. GCrass m-mbabummsmmzmm
a pound landed in Stanley. Freight from Gtanley to local stations
varies according to distance from sixteen shillings a ton to forty
-wmmawnmznmbmwamampmw
conditions. When it is romembered that the sheep farming inddistry
depends on wool, skins and tallow for is income, and that the average
carrying capacity of the Golony is very slightly move than ono sheep to -
five acres, it is apparent that the average gross mummmt;
1ie betwoen one shilling and sixpence and two shillings, Such a low |
return restricts considerably the ability to carry out improvements, }
especially vhen grase seeds and fortilisers are so expensive. Even if |
mlmunmhrdmlﬁowmupmntmuthmuhbunw-f
M$SMoM mu/m is, as yet, no evidence that an economic!
wﬁmntmmhobwwmnmuuotﬂu'nwumf
m.mnmwag.mmnetmﬂ.ﬂmw:. The high costs
mxuummwmmpummg.
has deterred most owners from experimenting with romnm on other
than cultivated ground. ;

On one or two stations where phosphates have been spplied to native
camp they have brought about an incressed palatfbility of the native
pasturage, but at an uneconomiec axpenditure on fertilizers. The capitel
which may be inveted cconomically on the improvement of the native pas-
tures must depend on the inoreased return which results, It seems un=
likely in the absence of elovers and English grasses, that sufficient
response ocan tJmtm from mative forage plants merely by the addition
of artificial romum %0 the canmp.

. As will be shown later, uumtnmmmwm:m
seeding, even with tepowt., of basie slag per acre, does not produce
lﬂtthtﬂtbﬂlkormtohmmmmmnu. The only methed
-mmuummmum-mwpmnums
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described as the 'strip method' (page 79), whereby a relatively small
amount of fertilizer is used to bring about the establishment of wild
white clover and certain inglish grasses which have the power to apread
by rhizomes. '

There is evidence at Port Howard, Hill Cove and on Stanley Common
that when olover has becoms established in native pasturage, it frequent-
1y spreads over a considerable amount of ground even though no lime or
phosphates .h'" been applieds By spreading over the land between the

R TRy UL T2+ AT

atrips in which the seeds and phosphates are sown, clover will bring

about an imprévement in the productive capacity of the ground with. less
eost than can be um‘na in any other way. |

3 L At

F_wﬂ OniLe

 Sests/of the Stedp Nothod. The c0st of this method may be modified

cmumuwwmuammmm.wumm
wmmuawmmmw.mwum
mmmmmmtumnmmmmmuu-a
which they are applied. owmmmwmmwmnMu
(mncxtmmamdun)onnamrnnarmmnmmmw
two feet apart. mm\mm.-mnmmmumm
on the next is then sixteen or seventeen feot. Using this method the
~mnmuacruwmnntoanw fmmm.mnm
rates of six cwt. and forty owt. per acre nmntnu cost, mrom
19&5Mmcnnmm¢lemoa¢mdmm»m
n:-mbntmamnmtmmotmn-t-um-mmr
of the treatment could be reduced to approximately ten shillings and stx-
penes per aere covered, without incressing the distance betwsn rowss A
treatment which is satisfactory, has been made at a cost of seven shilim
and tenpence per acre, using the double strip methods DBy using the
single strip method the cost would befeduced to five shillings and three
pence per agre. These prices are for materials landed in Stanley. Th
additional cost at the iost remote station dus to freight from Stanley

. would vary from thimy nine pence to twenty five pence per acve, for the

two methods rdspectively.
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robabl eturns from Introduction of Clover to o As the clover
spreads over the ground the palatibility and yield of the native pasturage
ie increased in addition to the forage whieh the clover itself provides.

tt 1s gp§ pp:gggpndblc o axpegt,‘whgn the whole of the area between the

strips is eovered by clover, thatbthe earrying capacity would be raised

%o approximatelgmppa sheep per acre and this is I velieve a conservative

estimates

Besides increasing the carrying capdeity of the land clover will
bring about a ehange of the nature of the peat anA improve soil texture
and fertility. :

Whel elover bearing ground about Stanley, has been ploughed and sogn
in tﬁrnipl the growth has bean comperable %o Qhat may be expected in parts
of New Zealand.  On sueh ground it would be possible to provide ‘ |
supplementary w;nter forage at an economie cost, thereby still further
inereasing the earrying capaeity of the land.  Furthermore, it mpst be
remembered that thié method of.improvdmsnt is still in its infaney, even
experimentally, and it is likely that a cheaper method of introdueing
clover will be evolved through varying the proportions of lime and phos=-
phates. The ndwing of a strip of 1ime and lp@erphsophate at the rate

of forty six ewit. per aere, with three lbs. clover seed per aqro at in-

tervals of sixteen feet six inchus, costs (at present priees, lMaweh 1946)
ten shillings and ninepenes per aere Ifor materials. By a small re-
duetion in gquantity of fertilizers the price could be reduced to ten
shillings per acre without effeecting matet§a117 the strike of'clever

or its rate of spread.

The following table is an estimate of the return that may be ex-
pected from average whits gress camp if two hundred acres were itreated

annually for a period of twelve yearr at a cost of ten shillings per
aocre and an initial cost of £50 for the manure distributor:—
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TABLE XITI
Estimated Expenditure and Income Associated with the
Year. Total capital Total acre- Annual  Percentage of
1nigteaf age treated. reﬁfsn. ~amount invested.

First. 2 1504 200. nil nil
Second. 250. 100, nil nil

Third. 350 600. e 8. 6. 2.37
Fourth. 14504 800, 2l 18. 553
7. Ah. 550. 1,000. 49.16, 9,05
Sixth. 650, 15200, 83, = 12.77
Seventh. 750. 1,400, 124.10. 16.6

Bighth. 850. 156004 17k, 6. 20,5

Ninth. 950, 4 ,800. R T 2l 5

Tabhe 1,050. 2,000, 298,16. 28,146
Eleventh. 151504 2,200, 373910, 32,48
Twelvth. 15250, 2,400, 145344 0s 36421
Thirteenth. 1 5250, 2,1100. 5330 = h2. 64
Fourteenth. 19250, 2,400, G B e 49. 0L
Fafteenth. 14250, 2,400, 685s = 5l4e 8

sixteenth. 1 4250, 2,400, 748. 8. 59. 87
Seventeenthe 1,250, 2,400, 803e = 6ly 21y
BEighteenth. 15250, 2,400, 850. 2. 68. 01
Nineteenthe. 15250, 2 41400, 880. L. 70.42
Twakitethe 1,250, 2414004 . 902 = 72.16
gwentyfirst. 1,250, 2,400, 915.10. 73.2)
Twentyseaemil. 1,250, 2,400. 920e 14 73.65

The estimates in this table are not considered unreasonable, but even
should the return be only half of that estimated, the investment would be
thomoughly justified and would provide a greater return than is likely to
oecur from other investments. If the cost of introdueing the elover ean

be reduced to eight shilli#gl per acre or less, the annual returns from each
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These figures are based on the yleld of wool alone and do not‘.tm
into consideration increased produetion per sheeyp through better feed or
the sidolines that would be developed-aa a pesult of heavier 'stock:lng
as for example, froun”mutton and lanb and possibly the sale of atm_‘l
an’mals. ' ‘

Pssture Managoment.

A visitor to the Falkland Islands cannot but be impressed by the

quantity of rank growth on the white grass pastures that remains wne
(/),u, S PM.5 p.275)

eaten by ste S As has been mentioned, this is usually burnt off
every three or fuuriyears and sheep thrive on the young growth whieh
follows the burn. It would be very much more pmfitable if the aseum~
lation of unpalatﬁble grass could be consumed before it became so rank,
and sueh an ohjeet would be the aim or good management. e have acoumu
lated defimite svidence that this ean be achieved, provided the paddocks

are of such size thﬁ they can be efficiently s.oeked.

B T R CeIt ISP R et S, S e ST ————,

A mob of 500 eull sheep was confined for a month on an area of
twenty three to thirty aeres which had not been grazed for at least two
years. During this peried they consumed all the edible fbed end trampled
 in #hA blackened the renk dead grass. The comsolidation sroﬂhruapinub
and thezr menure improved the quality of the grogn;i__g;m_pmerablyi and
the sheep actually 1mprov§ﬂ in condition during this period. The growth
of white grﬁu during the following spring was free from burn and pro-
®ided more suitable food than had been avaideble during previous S6880N8.

On ancther area of sixty acres of whieh some thirty four had been
ploughed and earried oat stubble, 2,500 serogd were confimed for four
to six weeks during the autumn. The pasture was eaten completely bare
and the paddoek became blaw Tmm?omwmt from
lack of food, but the growth during the following spring was fresh and
green and of the best quality provided by white grass.

Sueh stocking should be repeated each year, until a parmnez)lt
{d ot PM ez
improvement in the cemposition of the pasture has been obtained, The

mhames ahosl e e s S Bk e eaa o kT ook e /A . s
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native fescues which have a much higher carrying capacity than the whﬁo

grass.

However, it is not economical to use sheep for such severe methods
of pasture management unless they are scrogs which it is intended to
s laughter. It would be better management to graze the ground heavily
wi*h sheep, and to remove them before they begin to lose condition. It
this is done Jjudieiously the sheep are removed about the time they have
consumed all the feed that is suitable for them in the paddock. Cattle
should then be crushed on to the ground immediately the sheep are removed
&Hﬁétheywill reduce the rank growth which—<=was:. o left by the sheep.

One would prefer to see the different classes of sheep rotated so that
hoggets or gimmers had the first grazing, followed by ewes and then

wethers as the gmallidy of the feed became less)., but—Ifear thisrefine-

i auﬁascfslm c?ru‘(’ah 43-445
the—GColensy. The adoption orzt-!n—a'bwu—mm would necessitate a com-
depM(’wvé ﬁlm P‘VM wlead
plee ohmgo—-ofl.nnnagemnt',ﬂmuld involve more work for managers and
et
ahepherdl’ 5;!/'0\11& y in itaalf at least double the ecarrying capaecity

of the Colony. It would involve also, the subdivision of lar
fhe f'Ya.w-fa
paddocks, an increase in the number of cattle, and weuld—mean—that khe

sheep would-have-teo—be-pemoved rxzm field to f'isld at intervals of/four
yihev
to six weeks. It is probable, s2iso, that the present six-wire fences

would not be sufficient to hold the cattle while they were sating out the
Sevve®
rank growth, but a good seven-whre fence should suffiee.

Electric Fences.

So far electric fences have not been tried in the camp emé~like-ost
4ions zors, but the
animals grazing on Stanley Common have been successfully excluded for twe

years from an area reserved ‘for thee plantings by an eleetric fence of
: W e PM e
two light wires. A.notl;rer fence has been used to control pigs and horse:

at the Agricultural Station. It was found satisfactory for all except

young pigs. Such fenves are used fairly frequently in New Zealand for
cattle and sheep and there seems no reason why they should not be equall]
satisfactory in the Falklands. There will be some animals that will
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break tmm during the first few montheg dut if they are trained ¥
or have booon accustomed to the electrie fence they treat it with
respect. rh- vn.r and tear on such fences is very much less than on
ordinary polt qnd wire fence against which stock will rub or through
wh!chthoyn'mmt can be reached.

So far we uun\ found that some units - =-cause interference
‘on short wave radic reception, whe sas other units are constructed to
pmont/f uch 1ntorrom The former is not entirely without ad-
vantage, j;tl. it becomes short cireuited, the fact may be ascer-

s 14 w4 [ “.

."’[ ‘I' e I

._ é Training consists of holding a mob of sheep in the corner |
; of & paddock or yard by a single wire coupled to an electri(
fence unit until all have come in contact withthe wire and

received & shock. They learn quickly to avoid contact witl

the wire).
BT e
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On three or four stations a paddock of English grass pasturage
is reserved to provide succulent grazing for the stud flock about
lambing time; but the great majority of sheep in the Ooloni %t
survive winter and summer on such forage as is pmmt:& by the—native
Eatarage- and there is very little nourdishment in &t during the

late winter and early spring.

Undoubtedly, the death rate améng sheep would be reduced, and
lambing percentages increased if the sheep wwre better fed during the
winter. The now denuded coastal areas that have at one time carried
$saa, AT SURNE BN NQUARERE; YHIOA previde & NeSS Ateneune e
suitable supplement to the native pastures.

A% present the only fodder that is mﬁm ro! ltock. over and
above native pasturage, consists of (hay. otam- gnn or ontou& This
is uaually consumed by two or three horses, milking cows mzo:rqt-
horses. . while-working. It is fed to stud sheep on a few farms only.
The fenced areas of ‘coum tussac, and tussac islands provide winter

gragzing for the majority of horses.

Tussac (Poa flabellata) is provided for sheep only on the smaller

properties where it is treated as a perennial orop. On these stations
it has been nphnhd on denuded coastal areas from which grazing
sheep had killed 12 " grazing is controlled in the replanted areas,
is limited to the winter, and does not injure the tussac.

In ite natural condition tussac grows into large plants which
sometimes stand some five to six feet above the surrounding land. The
i
peat beneath almost saturated, even during dry weather, and is gene~-



rally overrun by penguins and seals, which enrich the 1and with thﬁ.r l

-
' unthrifty or newly planted, cannot compete with Yorkshire fog or the |
vents which smother it. id

~ droppings. Tussac does not thrive on consolidated ground, and“"(hc'l

The management of tussac plantations should be designed (1) ¢o ;
gmother any grasses that encroach on them, even if to do so mécasiiﬁﬁ
closing the plantation to soek for several years, * (11) %o prevcnt!% .
the consolidation of the peat end (1ii) to maintain a high humidity |
the crop during ary weather. ")

thrq;l on Cape Pembroke Peninsular, erosion of the one time "'
areas has proceeded to such an extent that only the lower layer of
remains and young plants will not grow, gstablishment has been assi
by an application of basic slag at ten cwt. per acre. This may
expensive but at pre-war prices was much less than the cost of p

ja). Thes plant which is

in productive mao.tty » ;iat‘ﬂ'binty and suitability Sp&

It has been used by Mr. Jason Hensen in his tussac plantation at Caft
Island , and has been established by surface seeding on.tmno'put. i - 
areas from which animals were excluded. mesuam' plants grow fr
thirty to forty inches high during the sumer, and produce &~yeaieTi:
fodder which remains green during the winter. Whether this lpﬁun\
grow on inland peat areas has not been determined but it is the omnl
plant with which I am familiar that could fulfill the conditions de /aq\
by tho g)r. Herbert Felton as prevailing on the West Palklands

to 18?1[ There 1s no doubt that research into the uses and requiress

————

m——t——

of this plant will be highly remunerative. |

{ "m growing grasses cannot thrive in the shade of &
vigorous plantation.) T o

=
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These two native species offer a means of providing supplementary
forage without having to cultivate the ground. Several other crops
might be providod if the difficulties of cultivation can be overcome
economically.

Soil Types.

There are at least eight types of soil in the Falklands. undoubt-;
edly, peat is the most widely distributed, but all peat is not identieal
The types of soil may be described briefly as follows: '

A. Peat Types. (1) / The most productive peat appears to be that
4 which is formed over & niore or less pOIrous

(sandstone) subseil. It carries the .
typical white grase - pig vine pasture, |
and is rarely more than 12 to 15 inches |
deep. In comparison with other types it
may be cultivated without undue effort,
and breaks down readily into a better
tilth than does the softer camp.

(2) The type of peat associated with diddle dee
may be up to eight or twelve feet deep.
It weathers readily when exposed to frost
or drying winds. When cultivated and
broken to a tilth it of'ten remains wet
because of the impervious nature of the
underlying peat. Bemuse of this, and {
the lack of sqrgor.t afforded by the deep
peat subsoil, is difficult to work \
especially '{th horses. Diddle des also
occurs on peat overlying hard rotten rock
subsoils and here the peat 1s shallow. I
am not familiar with it but understend
that it responds to cultivation as des-
cribed above.

(3) The most intractable land is the soft camp
(white grass -~ oreob and Astelia-Rostkovia
which has formed on an impervious subsoil-
of rock or clay and is characterized by a
tough mass of fibrous roots which pene-
trate some ten oo twelve inches inte the
peat. The roots make both ploughing and
pulverisation of the furrow difficult.

The peat may be from two feet to several
feet deep and has the same defects as the
preced¢ding types. Applications of lime
and weathering by frost appear to assist
materially in breaking up this type. Whey
cultivated, it fre guently becomes satura-
ted by outbreaks of subterranean water
which spread over the land making eultiva-
tion difficult, and restricting growth.
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Erisble Types.

(1)

(2)

(3)

Tussac Peat Types. (1)

(1)

(2)

20

It is this type of land, probebly ##
one of the worst for cecultural opera-
tiens, that surrounds Stanley, and with
which we have had most experience.

Some of the best 86il is found on out~
lying islands near the coast. It
supporte ,characteristically, the fine
native grasses (fescue and hair grass)
and sometimes a sprinkling of diddle
des. It is typiecally a shallow light
black soil which, on continued culti-
vation, become powdery and difficult
to consolidate. It is fertile and

- supports English grasses and white

elover readily. On dry areas care
must be taken to aveoid over cultivation,
or the land may become difficult to
grass down and Pe lost in a dust storm.

A similar type of formation occurs on
low lying wet ground as an alluvial
accumulation, some/times overlying peat.

It carries typiecally

Sehieucnzeripic s and Poas

bypes occurd in the beds of
certain lagoons and these respond well
to drainage and éurface seeding with
English grasses.

At higher nlt:ltnadballm and assocla~-
ted fine grasses thrive on a similar
formation usually overlying a well
drained subsoil.

Near the coast occurs the typical tussac
ground composed of two layers of peat.
The surface layer is Pibrous, reddish
light and spongy and is resistant to
erosion. The lower is black, friable
on the weathered surface, and of low
permeability. It is comparatively
readily scattered by wind during the
swmer, and does not appear to support
growth when tussac is planted on ity
unlese basic phosphates are added.

Drifting sand has covered the native
vegetation in several localities both
coastal and inland, leaving the invaded
areas & barren waste. The movement of
such sand can be stopped without diffi-
culty by planting merram grass or local
sand-loving pants, provided stock are
excluded from the planted area.

Where the movement of sand is less in-
tense it has become incorporated in and
inmproved the peat, and made it suitable
for cultivation. Afédér a year or two
such land breaks down into a nice loam
capable of producing oaten hay, potatoes
cabbages and good @ality English past-
urage .
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The easiest types to cultivate are those limted aﬁon 88 Bete, At
and D.2. Of these our experience in Stanley concerns only the last,
but of neceseity we have had to cultivate the less tractable A.2. and
Ae3e types.

Very few analyses have been made of local soils and the only
fégures available appear to] qb;t gh. averages aof sixteen samples submitted
to the Rowett Institute in 19@4. These were published by Davies (1939)
The samples were taken from cosstal and inland sites on good and poor
ewp/ but the analyses ,88 presented, cannot be correlated with any
particular type of camp. They indicate, however, that the soils con-
tain sufficient phosphoric acid, potash and nitrogen (though probably
in insoluble forms) for good growth but that there is a serious lack of
fime. For comparative purposes the results of similar analyses from
British sources are included in the tables.

TABLE XIV

Phosphoric Potash Lime Hitro-
acid (P205) (K20) (Ca0) gen (N)

Total. Available. Total. Available.

Ave of 16
leﬂ soils. De153 0. 030 Q. 536 0. 049 0.126 1230

British soil
(good pasture). 0s 149 0. 010 0. 560 Oe Olily 0.800 O.445

British soil

(heather and ' ' ,
bracken). 0. 084 0. 004 0. 025 0,010 0.050 0.033

( ¥ after orr, 1925).
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QULTIVATION.

Undoubtedly, the Colony offers better types of camp to cultivate
than those about Stanley on which the Department has gained it's
experience. Both the types D.2. carrying a cover of white grass and
diddle dee, and A.3. white grass -~ oreob - association requires simi-
lar treatment, though the former breaks down more rapidly. Diddle dee
ground (the type A.2.) is eaasier to plough and may be kroken down
readily with discs, board and harrows, but the underlying peat is so
soft that it is impossible to use horses economically on this ground.
The diddle dee areas on West Falklands are possibly on mnﬁ[ peat,
and therefore easier to handle.

Ploughing. The strength of the turfl produced by the white grass -
Preocb and Rostkovia - astelia associationsmakes it necesaary to plough
to a depth of ten to twelve inches. (hen the average plough is used
this produces a furrow that is difficult to lay over because of 1tSo
almost square section . By using shares with extra dip 1t_nu;r be
possible to skim plough; bdbut so far skim ploughing has not been
practiceable with the eguipment available to us as the mth force the ‘
plough to the surface. The ideal plough would appear to be one whiech
cuts a furrow twelve inches deep and sufficiently wide to be inverted.
This would necessitate a furrow twenty four to thirty inches wide. A
plough, Ransome's Unitrac, has been imported during recent years by

the Falkland Islands Co. Ltd. and 1s so satisfactory that three similar

implements have been -ordered.

There are several methods by which subseguent cultivation may

proceed:

(1) When fourteen inch furrows stand on edge, the only satis-
factory method of dealing with them appears to be to cross plonsh.‘
Ordinary mould beard ploughs block: frequently during this operation.
A heavy disc plough is satisfactory and rides over 1“; po‘il:g%?.gﬁ but

even this plough bogs on occasion through inability of the wheels %o

support it on the soft peat subsoil. (e et T =TS F T2 B 2 i )
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So far, we have not been able to turn a satisfactory furrow when
the disc pleough is used to break in native camp, ‘!';ds may be due to
lack of experience in setting ths_ plough, but the plough, when lifted
canviot be made to track in its working position,/ and no adjustment that
can be made h.x overcome this difficulty. ConEquntiy;,—ti—ie—rot

W.

(1) An alternative method consists of inverting the furrow,
rolling if into pleee and cultivating the exposed surface with disc-
rarrows and boards. This method was used succesafully over a twenty
acre oat paddock at Darwin, which was sown to oats the first year and
to grass the following year. Difficulty would be omrt.ncud during
the second ploughing unless the firet furrow was exceptionally deep
for the turf does not rot readily. By sowing to grass reploughing
was avoided. The discontinuity between the cultivated soil and the
subsoil ceused by inverting the furrow must break capilliarity, but
does not appear to have affected growth during the first two years.

The Falkland Islands Co. Ltd. at Darwin, possesses a R_pto-_-jimr
with which they cultivated several scres in 1944, This machine is
stated to be unsatisfactory in white grass camp because the knives be-
come clogged with roots. It is more satisfactory ofi diddle dee and
hard fine grass camp. It produced a fine tilth over the area on whicl
it was used, (hard diddle dee white gress with some native bents and
Poa pratensis} but the fibrous light nature of the ground prevented
capilliarity even though the land was well eonsolidated with a heavy ¥
roller. A seed misxture was sown without fertilizer but failed to pro-
duoe more than an occasional plant of wohroot or Yorkshire fog.
wu which was native to the ground was showing promise of
‘Becoming strongly established but was not auttiqiontly thickly dilf-
tributed.

I have seen recently, the description of an aecusm/ (shark £in
lmivol) that is lﬁﬂmﬂ to the mould board of ploughs to cub and pul-
verise th. furrow a8 it is turned. This has not been tried in the
Falklands. Though it is unlikely to pulverise wet peat, it should
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prove-an-asset for the ease of subseguent cultivation is closely
anoc:latoa_ with the weathering of the furrows » 8nd the greater the ex-
posed surface the greater will be the weathering.

Dise Harrows. Three types of disc harrows are in use in the Colony,
eight to ten foot 'horse~drawn' type, the double bank tractor type, and &
heavy twenty eight inch disc single bank machine. The first two types
are unsuitable when the furrow is dry and make little impression on it.
In fact the horse drawn implement is of little use, for if the peat is
wet enough tec cut with light disca, 1%t is too wet to support the horses
and when dry enough for horses is tdo dry to be cut with the diuu. The
double bank tractor type (1% more,less satisfactory if used immedimtely
after the furrow is turned 'or when it has again become wet after weather-
ing. There does not appear to be any advantage in the hollow cdgod’
dises. The single bank tractor type dises with eight twenty-eight inch
disesy will penetrate even dry furrows on full cut, but we cannot use it
at more than half-set because the tractor cannot secure a surfiecient hold
on ploughed or cultivated ground when fitted with twelve inch tracks.

Usually more than two double discinge are reguired to break up, the
weathering furrow. Bhis still leaves the ground covered with fibrous
lumps which will not break down with tyne harrows. éﬂ;ﬁ%‘-%m%
ZIhe Clod Crusher. This consiests of a shallow box constructed by nail-
ing one and a half inch or two inch planks to runners made of f'ence posts
in such a way that the long edge of each plank overlaps the plank pre-
viously fixed. This box is dragged across the ground with the overlap-
ping edges trailing. ItS welght is adjusted by putting stonee or soil
in the box until, the lumps of soil are rolled one on the other as it is |
drewn over them. In thie way they become broken into a fine tilth. Th
passage of this implement leaves a relatively smooth surface and should lq
followed by tyne harrows, which pack the fine 8411 and pring more nnhokﬁrj
lumps to the surface. Two or three traverses with this implement mﬁ(
harrows will usually reduce the disced ground to a suitable seed bed. I{
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continue this eperation until no more peat mould can be kicked out
of the masses of fibre that remain on the surface.

This implement may also be used in place ofa roller for con-
solidation, either before or after the seed is sown. For this
purpose thefreight 1s greatly increased by adding rocks to the poz.ao
that the soil is squashed flat without any tendency %o rodl such
lumps as may remain.

- Tyne Harrows. Heavy tyne harrows are necessary to pack the soil
after it has been broken down into a satisfaetory tilth. They leave
the uurraéo rather too loose for seeding with oats, grass seed or
turnips.  During the first year or two they are of 1little value for
breaking up the soill but after this they may possibly take the place
of dise harrows and thereby reduce the expenses of ocultivation.

Cultivators. These tend to bring the white grass bogs, which
cultivation seeks to bury, to the surface. They are therefore unde:r-
giralie during the early years of cultivation.

Rollers. The eonsolidation of the ground after seeding is most
important. Very heavy rollere are necessary but there is tendeney
for them to bog on certain types of ground. Water fllled implements
are preferable since the weight can be reduced when they are bogged.
The fibrous coveringe that remain on the surface after harrowing makes
it praetically impossible to consolidate the ground sufficiently to
bring moisture to the surface. One of the most satisfactory methods
of achieving this end is to eultivate the ground during winter so thal
the early spring rains assist in consolidating and packing the soill.

Drills. Very few seed drills are used in the Celony. Yields of
-—%rﬁtﬁ"bﬂw 265

oats would be inereased if the seed were drilled with fertilizers;

and the amount of seed that is at present used could be reduced with-

out loss of yield. The advantage of drilling with fertilizers is

most pronounced on new ground. We have observed that the erop has

failed on occasional strips when the drill has continued to sow seed



96
after the manure box became empty.

Seed drills should have turnip seeding attachments, sinee the
additional cost 1s little and the potential value very great. '

Distributors. ' Implements fqr/distributing fertilizers and grass
gseeds are scarcely used in the Colony. They are essential if any
pastv yage

attempt to improve the mineral nutrition of steek/is to be made. The
most suitable mechines are those which are capable of distributing two
tons or more per acre by means of a chain star or other mechanieal
feed. The typeswhich possess,a slot in the bottom of the manure box
through which manures may run freely are unsatisfaotory when sowing

at high rates per acre. In vi.e!g:_’.'. thca'bilityto introduce clove:

tnto native eamp by the strip method it would appear desirable to

purchase only implements whieh possessattachments for strip sowing.

I have seen very few of these

in the Coleny. This is understandable sinee neither potatoes nor
swedes are grown on a lmrge scale. Both a moulding plough and a
horse hoe would he neeessary if potatoes were grown for market, or
turnips as a supplementary fodder for sheep. They are d‘u‘ﬁeult‘ to
use on soft peat where horses tend to bog. Wide track ﬁaoton
which are desirable for most cultural operations, eannot be used for
1ntercn1t1vation/°§rops,- and it is probable that some self propelled
implement sueh as a small Roto-tiller or light traetor with suitable
attachments would be more useful under our conditiéens than the

conventional horse hos.

Tractorss There are in the Colony, Fordson traectors with land or
road wheels and with half tracks; Caterpillar 22 with twelve inch
tracks; a Dels with twenty ineh tracks; an International TeDebe wigh

twelve ineh traecks; & 25 HP Cleirse with nine ineh tracks; and three
light 12 HP Cletraes. :

Oone of the main objeets in importing tractors into the Colony has
A7 :
been to drag home the peat for winter riringf or/ialadgc ¢ou fenedns
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materials. Their use for cultural operations has been, in most cases,
secondary. But when purchasing either tractor or implements it is much
wiser to err on the side of surplus power in the tmetgg}ingm%lgzqnm-
ments of the implement, for excess power is very advantageous when there
is ghendency for implements to bog as so often occurs in cultivating

Palkland Island peat soils.

The most important considerations in purchasing a tractor for
arable work in the Colony, are the width of track in proportion to weight,
the DB HP and the stability on hilly land. A TD«6. with 31 DB HP f£it-
ted with twelve inch tracks has sufficient reserve of power when used
with implements requiring 25 DB HP, but difficulty is experienced in
turning with these implements on cultivated ground and in drawing them
over sof't ground because of the tendency of the tracks to spin and there-
by bog the tractor.  During war~time vwhen the tractor was obtained,
twenty ineh tracks were not available . With twenty inch tracks work

would be done much more economicaily, and there would be fewer stoppages

through inebility to secure a grip of the ground. In emergency we
have increased the width of the track with wooden battens %olted on the

plates and have found the performance greatly improved.

Wheeled tractors are unsuiteble on the greater part of the mein
islands but would be of use on hard camp such as exists on outlying
islands and perhaps on spacial sites, or for special purposes on the
larger stations. They tend to dig in and to bog readily on land about
Stanleys  Owing to the rolling nature of the camp tractors with widely
spaced tracks and low centers of gravity are desirable. We have ex~-
perienced difficulty with one track machine through instability ol a
field with only a moderate slope.

The diesel type tractor appears to be much more economic in the use
of fuel than the paraffin burning models we have tried.

Upkeep, expenses and repairs tend to be hea? because few local men
& 3
have experience of in&#rnal combustion engines [mt believe that steel
will stand up to any treatment. Most engines have suffered at one






N

time or snother through lack of oil. They are often roughly
handled, and sometimes put to work for which they were not intended.
It is not surprising that some of those which have been Amported so

ai&w“han been considered rather expensive in repairs and maintenance
tnﬂé

jm'r three and a half years the only replacements on the machine

ovned by the Department consists of two shock absorber compression
rods and the replacement of stude for the shock abeorbers. Though
fitted with twelve inch tracks on exerting a pressure of L.42
pounds per equare inch on the ground, the front of this machine has
on two occasions sunk thirty inches into the ground when passing
over a cultivated field, though no indications of the softness of
the subsoil was spparent on the soil surface.

with the 32 DB HP tractor it is probably possible to break in
mﬂyonbhnﬂwtﬂﬂy‘moummmwtocuuuu |
£i£ty or eixty acres of land that has been yreviously cropped. We
understa/nd that British experience has placed the erea which may
be reclaimed from moorland by tractor of this sime at approximately

125 acres annually and that the life of the tractor may ¥ary from

8ix to eight years.. During this period tuz;ma- bills (ineluding |
lebour) normally amounted to the initial cost of the tractorj In
the Falklands where repairs must be carried out with farm labowr

the costs will be limited to the cost of parts and should not exceed
a third to a half of the original cost of the tractor.

$8ilos  Though silage was made on at least two stations between
1915 and 1919 there are no silos at present in the Colony. Ensilage
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provides a means of saving surplus summer fodder for use during the
unttr/ without the worries and risks involved in hay unng.&

Ditchers. There are several ditchers which have been used in smtﬁ{i
in connection with the reclamation of peat, but we have had no ex-
perience of them in the Falklands. At Port Hovard ditching has been
carried out with a stripped three furrow Fi:ngh ueing two dises to
cut the sides of the ditch snd one mould board to 1if't out the peat.
The Department possess A Killifer 25 ditcher and subsoiler with mole
arainage attachments. This machine will excavate a ditch eighteen
to twenty inches deep, twelve inches wide at the base and three feet
at the top and will place the spoil some eighteen to twenty four
inches from the margin. The chief disadvantage of this machine is
that the wheels are too narrow to support il on soft ground.  Stop~
pages through the bogging ef the ditcher are too frequent. If the
wheels were twelve inches wide the implement would be :lmrmd and

v&m be n;pcbh of diulnc ditched man:l. mchadozozr

The lubnu:las attachments penetrates twenty six inches, and
carries the attabhment: for the moles. So far no mole draining m
been attempted and it is doubtful whether mole drains would remain

open after they had become dry during the summer.

The mechanical excavator used by the Royal Engineers to drain
the Military camp made a satisfactory Job but ;‘ is far too expensive
to justify itS: acquisition for draining alone.

~DRAINAGE.

It is a general opinion within the Colony, that 9( peat cannot
bve drained, and iM support of this opinion, shepherds and managers
will point out pools of water which persist for long periods on ' poﬁ
benks', raised above the level of the surrounding ground.

WW“W%*M..mmnuvu
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i mzu- illustrates the impervious nature of the peat but does not
eliminete the utility of drains for such pools present only the type
of moisture which is removed by evaporation. The persistence of' the
pool and the impervious nature of the peat prevents the spread of this

5 Cmbrbubker nothung o tae
ntor]. It therefore deesnot bplng-sbeut water-logging of the camp.

Both the native camp and cultivated areas sometimes becoms very
wet. This is due partly, to the slowness with which percipitated
moisture is removed by evaporation during the winter, partly to out-
l?frdl]a of nulﬁnnnm water and partly to%thmm of ponds which
keve-no natural outlet. Drains, if suitably placed, assist materially
in cdlecting the water which moves on the st ¢ Lhe after rain.
They are also of direct value in carrying off water from gprings which
would otherwise spread over comparatively large areas of camp, and they
can be used for lowem the level of ponds; bdut drainage is of little
valus when She—wenesc—of—the—cemp 18 due to ionery water

bl s zeccsmiolio

and lack of cvmmt:oa{\ la—some—eases,—hewever, stationery water can

Samplrinesy

Lbo prevented frem-seeusulesing by suitably placed drains.

viatew-logging occurs when the overflow from a lagoon or pond
meanders and spreads over a relatively large area, or when subterranean
water breaks the surface as—e—epring—with-simtisreffevt. In both
eases the ource of the trouble is specific. The land may be dried by
drains which collect the water as its® source and carry it in a definite
channel to water-courses or other natural outlet. |

gy studying the origin of water which has made several '5?5; m
Stanley excessively wet throughout the greater part of the year, we—heve
been sble to indicate three sources and to connect these with a single
arain whieh hab carried, at times, anf estimated 700 gallons fa nour.
This drain was made by the mechanical ditcher and tractor at i overall
cost of a mgg of a penny ?"4"“@4.1'."‘?,?1'12," be driven over this
ground throughout most of the year though hefore—drainingy it was of'ten

too soft to support a vehicle f during nid-summer.
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f

On adjacent land two other drains achieved a eimilar result, so
that fourteen ,mgn of ground that ware previously useless have been
cultivated, and, during the second year, have yielded of a erop of
oaten hay at the rate of two tons per acre.

Many of the drains that were made prior to 1940 run directly wp
and down Mzhe fall; t’h{w l‘:;!ﬂ therefore um?ﬁn main drains or
leads/ Bat unless thnyl' tap a spring or underground streamy they gather
very little more qur than actually falls into them. ncagtg results
can be obtained if ditches are drawn acroes the fall so that—they in-
tercept surface water $hat—4e running down the slopes. Several drains
of this type have been made on Stanley Common since 1943 and have
brought about e noticegble improvenent in the condition of the
pasturage. In[nl:m/om drain 1,000 yarde long, five underground |
streams were tapped and the water led away in surface drains.

A great improvement could be made to certain riding tracks m_;ga
camp by plaecing amwam- b“’ﬂ‘.?bm tohaghm off water whish
eriginates from higher leveds. .ﬂo—hn::d[::gnd wu#tf’” “:o’:’?’ f‘ ditching
with tractor and ditcher ineluding such henéwesk-that—fts normaily
necessary, to average sbout a third of a penny per yard MT:Ms m:?

will be reduced when wider wheels are procured for the ditcher.

/m-;’t: subsoil is-of cla!r ?:4 rock there is usually a consider-
a
/able movement of water bohnmztho peat m&bnﬂ, Ditches, to be
(4

must bhevefne

most effective shewid/penetrate the o:w/ and/water level in the
aitoh should (be) aiways} below the level of the clay.

LY g w g e v vigrat§E AW } X C BT

the site of the camp for the Mili y Cappisonm wae satisfactorily

drained and has remained reasonably dry. There is a marked improve-
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A large part of the camp would be effeotively improved by well
placed ditches and b:th- draining of pondq ma give rise to unur-
ground streams th:t Lm surface kum—w as -prmp
Whm,dmm Imuanl ponds it 15 orten wise to lower the level
gradually, and to grass the margin so exposed. Otherwise the bed of
the pond may becoms dry and blow away before the grass seeds have be-
ocome established. This m be done by deepeiiing

O Gravneg Kewis ex ,..uui
the ma.n dmnjouh year :mn t‘ desired depth haa been reacheds
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CROPS.
ave :
Qatg. Oats are grown on many stations ,Laut green and dried for hay.
The variety, Storm King, obtained from Chile is preferred. During e
war years it has been necessary to rely on seed from Montevideo of an
Algerian type. Some experimental sowings made in 1940 indicated that
the Welsh brown top (Avena strigose) and the varietyslyr Bounty may
yield more hay than Storm King. The superiority of these varieties
was not statistically significant (though in some cases they out~-
yielded Storm King by more than 60%) because great variation in the
soil ruined the experiments from t;r-cuntmc point of view. The
— yields recorded on these experiments %ro as follows:

TABLE XV
QAR VARIETY TRIALS = 1900.
Estimated yields Yield of hay.
cwtse acre of hay : (tons per acre)
VT Cvbkatn BalL S0} | Baddkbmanat
: raddock. Chartres.
Yielder. 1els 1471 -
| Ayr Bounty. 36 1.828 34375
Early Miller. 1.2 « 803 -
Welsh Brown 5.171. 2.0 2,214 loliS
Welsh Brown LLWRD Sels «935 Le 859
spring rye. (English) 2.2 « 535 2,575
spring rye. (Argentina). Sely - 3.07
Storm King. 22 1017 2715
6 Row Barley. Qa0 + 070 0. 00

Feed Oat (Algerian type). - - 30305



The trial at Stanley was sown on a peat bank after dimng.
whale guano was broadcast at two c‘\rvt. por acre. (Ovowth was vor&
A
poor and the figures in this column ropnnnta tho average estimated

.yiold of hay in cwts. per acre after examining five replicated plots
of each variety. Phite-emep—was.noi—out.

The trial in Hutchigson's Paddock was not replicated. At Chartre
the yield of the replicate plotl varied so greatly that thﬁ difference

between the yields is not atatinticnlly significant . @¢i795u5v7?Q
MMM ‘bt e ﬂ*f——-“*‘fﬂ" ff o S ,_(E)

Thore

8 . +¢ seems to be a general belief that
mfuod will not mature seed in the Colony. Thig is razlaoious.
when oats are sown during the early part of April and allowed to stand
over the winter, seed is matured with little difficulty about the end

of February, even in Stanley. On northern and western parts of West
Palklands, and on outlying islande the growing period is three to five
weeke longer than in Stanley and I« wwz:ind would »e
L:;hr;:aponunhu earlier, Silg; no attempt has been made to ripen oats
on a commercial scals, nothinzl is known of the suitability of different
varieties ‘E.;" local conditions. I would suggest that, to produce
seed, oats would be best sown about 20th. March.

ABmall trial was carried out during 1945-46 season to determine
whether certain varieties of oats provided by Dr. Watorhoaac of
Sydney University, would "if;nt\n'e seed when sown in Stanley during the
sprigg. The best of these Fulghum (C.I., 699-202) which was sown on
the 13th. October :. ' was ready for harvesting at the end of March.
Mulga Oats, South African skinlees and Belar sown in the same trial
produced seed stalks earlier than Fulghum but have taken longer to
ripen the seed. At the present time an estimated eighty tons of oats
‘are imported annually for horse feed. There seems no reason vhy

e

this guantity should not be grown in the Palklands thereby jroviding

a living for oné or two ‘aman‘ l_;o_;deﬂ and nvi._na Umman exchange.

lheat, No attempt has been made to grow wheat in the Falklands,
other than as a curiosity. At present nineteen strains provided by
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Dr. Waterhouse are thriving in a small plot in Stanley. They wtgg

late sown (13th. October, 1945) but some contain well formed immature

seed (5th. April, 1946). It is not suggested that the Falklands would
grow good quality flour whhat, but it should be poqaihiqntoAprodnoo.rin
selected areas, putticient_fgzgﬂggggt to supply the local demand. -ffd;

this point of view it would be worth while to test a few varieties over
several years, under field conditions in the warmer parts of the Colony.
One womld expect the early strong stemm od winter varieties to be most

/

gatisfactory.

geveral of the varieites supplied by Dr. Waterhouse have become
ng
infected with stripe rust (Puccinia glumarum) but the majority of straiy
[ E ¥ | ;
he submitted peseess rosiattﬁt: to this rust.

Barley. This crop does not thrive when planted during September,
when the soil is cold. 0dd plants that have occurred as impurities in
cats indicate that under some conditions it grows well and may in some
seasons produce seed. The varieties known as Cape and Black Skinless
nave been used in New Zealand to provide forage for sheep and lanbs wher
the rape crop has failed. sown in January oﬁ a warm soll the growth
of these crops is so rapid that sheep may b® grazed on them within three
weeks. They should be useful in the Falklands for similar purposes if
sown during December or January, but no experimental work to this end
ime been inaugurated. Since there is no fat ;aﬂh trade the incentive
to produce ﬁnch foddnr-:ls lacking; bdbut Barley (greein) could be used as
a succulent fodder fér dairy cattle during February and Mareh. The
erop shpuld be fenced into small breaks and tie snimals allowed to graze

on them for one or two hours daily.

Brassicas.

A In this genus are included some of the most useful forage plants
thé; can be provided in temperate climates, swedes, turnips, kales, rape
and cabbage. Sueh crops require a soil containing lime and thrive best
when kept free from weeds. They involve a certain amount of hand
labour for thinning and intercultivation. They may be grazed by stock
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in breaks, which involves little trouble to the farmer, and avoids the
labour of pulling and carting the erop. All these crops have produced
heavy yields when sown on rieh garden seil in the Colony, but thoy can-
not be established by normal methods on 1and which has been newly '
brokon from native pastures. The ecause 1sﬁ§pt known but it is bt-
lieved to be dnn Qo laek of moisture in the seed bed tﬁroagh the aiffi-
culty of securing consolidationj to the lack of lime in the soil and,
pdnsibly,to the rawness of the peat. No trouble has been exporien§e¢
in obtaining a orop of winter turnips when sown on land newly YrcRen

from elover lea, or after two or three-erbph of oats have been tak.n.

Early and late turniﬁs establish beﬁtcr than sw.deu.as thi native
peat is reclaimodﬂ\and furthermore, the swede erop is very subjeoct to
injury by hares. During the early winter we haveiiit the whole erop
on small plote totalling half an aere through this ocause. In partly
sheltered plots about Stanley, fiold varieties of swadeu have ylelded
at the rate of forty tons per aecre, but iho table variotiol, which are
all that we have been abls %o proiuro durins the past throe years, hnvc

not exocesded twenty tenl per. aort‘

As Munro (1924) has pdnted out {(page-39) 20 acres of turnips or
swedes yielding af an avoraga.ibf,sax‘firtoen tons per aemii will sup-
port 1,000 sheep for & month. 8ince this fodder is provided during

the winter when native forage is at its minimum eaeh acre of such feed
means that an additional twenty sheep may be carried for three months
and each may be expeoted to produce an average of seven pounds of wool
per head or at present prices a total of £7 per aere. Actually I
think the estimate of fifteen tons per aecre rather pessimistic and be-
l#eve that twenty tons per aere would be gquite conservative provided

lime and fertilizers were used.

rhn provision of either swedes or turn&p- should be aorionsly

gonsidered as a winter supplement for rams and stud sheep where clover

boaring fields oxist noar the main settlements.

The yields obtained by Wy predecessor from leafy brassieas grown
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Wn-ma in Gazette 9 of 1940 (pp 163-164).
These variet to establish during the following season thoug

"’\’"ﬂww_.,m =

sown twice in drills fertilized w&Mamrphmphau and
lime at two cowt. por agre, on an 0ld oat field (Experi;gtl 41/11 and
L41/12). :

For the past two years some six acres of turnips have been sown
a.s- a winter supplement for milking cows in Stanley. When :rgi) P:ltm:
was laid up in Montevideo, between June and Septenber, 1945 it was
thu md‘: tﬁ;gp which enabled milk production to be maintained when
the 4 fodders Lm ont.

Turnip Seed Crops.

Because of the freedom of turnip aropc :r.‘rom dry rot (Phoma 1ingam)
and the isoclation that can be secured buuue of the acare:lf.y of
susceptible crops, the Colony is well suited for the production of
seed free from this disease. m is carried in the seed,
and, in New Zealand causes the destruction of whole fields of swedes

covering upwards of twenty to thirty acres. The-disecase appears—40

muaim—). New Zealand farmers have been heard to offer
i

up to twenty shillings & pound for swede seed thet—eewlié—be guaranteed

to—be free from this disease.

We have grown in the Colony and harvested seed of white flesh
turnips (Snowball variety) from both selected roots, and stecklings.
Seed has also been produced on about & third of an acre from selected
transplanted swede roots. The roots were transplanted on ground
broken two years before from white grass and were not tended; thirty
pounds of good guality seed was harvested but a considerable amount
was lost before and during harvesting. Under commercial conditions
of seed graﬂag,sm losses would‘ not have occunsd.

There is muen to suppose that in time the growing or certified
disease-free nodc/oonld be established in the Colony, and that the

marketable in New Zealand. Such an
W?‘ .W'om * ﬂ;ﬂ:ﬂ;’ oftv‘“ LR C* ‘Md{h’ur'?*cahqmy Plactk )w seased Duw* lou

| PAFSSTL A
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industry would be best plabcd in the hands of small holﬂarl each of
whom would be iimited to a few acres of a single variety¢s The limited
distribution of tame bees and the absence of wild bees would reduce the
risk of interhybridisation.

The Beet Family. Silver beet, perpetual spinach beet, and red beet
thrive in sheltered vegetable gardens. Attempts to grow éﬁ::ﬁﬁi&.
under similar conditions have been very disappoinging. Such orops
prorer’warmar soils and are not likely to be satisfactory in this

Colony.

Carrots. In other countries where difficulty is experienced in growing
swedes or turnips, carrots may be used as a fodder for stock. They
grow very satisfactorily in vegetable gardens, and are eaten by stock,
but we have been unable to produce a satisfactory crop under field
conditions on light sandy peat.

Potatogs. The Colony grows practically all the potatoes that it
requires for local peace-time consumption. These are produced entirely
in fegetable gardens associated with private dwellings or cookhouses. -

The Department has planted an area or six acres ﬁgdor field con-
'P; ¢ 9 Tro- 15" ﬁﬂ 2.70)
ditions at Darwin, and a similar acreage on ahley Common, In no case
has the crop been kept as free from weeds as it should have been, nor

has it received sufficlent moulding and intercultivation.

At Darwin, unsprouted seed was used. The crop became badly over-
grown with charlock and nettles and was very pobre

sprouted seed has been used in Stanley, but until 1945-46 season
nas been heavily cut, so that each seed piece had but one or two shoots.
The varieties used and yield obtained were:
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Arran Banner. 6k . % T
White City. 3k oo Fecpl.
Great Sootte 4 & Jax /««
Doone Fearl. 3% o

.-—"- 3 ae ¥, /
ajestic. 3k Ry, /,,ﬁLA
Nixed Seed, small (Agricultural Department). 2 bt 2 Jinn,
Mixed Seed (purchased locally). 3

On this type of ground Arran Banner was undoubtedly superior but
it was the best seed and was on the best ground. Sprouted seed was
noticeably superior to unsprouted. Very small seed when unsprouted
Wi not worth planting. During 194445 Arren Banner, White City

. uajestio were used. The yields were not kept, but the average of all
varietfes was about two and a half tons per aocre.

A latin square experiment wes planted during the spring of 1945
to obtain information concerning the best spacing and size of seed
potatoes, but unfortunately the experiment was ruined by pigs, which
escaped from a nearby butourz.'

The Falkland Islands has shown itself tc be capable of producing
in sheltered gardens, potato crops which yield up to fourteen tons per
acre. The climate is cool. lNeither late blight nor aphides have
been observed. The eonﬁltténi appear to be suitable for the productin
of seed potatoes of high quality with a minimun of virug diseases.

. And a thousand miles away is a potential market - Uruguay and

\- Arggntina. If the problem of producing certified seed potatoes were
tackled seriously on a commercial basis I have no doubt that the seed
would sell itself in these countries because of its performance, and
that the demand for such seed would cause any trade barriers to be

lifted.

Lucerne. Lucerne was tried in the Colony in 1913 when 1t was re~ |
sorted to have established strongly but to have produced mediocre yields
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of hay. There still remain some half dozen plants which are kept as
curiosities by mansgers or householders throughout the Colony.

During February 1941, the variety known as Grimm was planted over
an acre and a half of sandy ground near the coast. The seed was ino~
culated with a culture brought from New Zealand several months previous-
iy. A good stand was obtained. By Hay, plants were three or four
inoches high, but they had not become nodulated. They were completely
burnt off during a south easterly gale in June; bdut whether the dburning
was due to the sleet and cold which acomonmmhd the gale, or to the salt
spray which it carried is net known. No plants could be found during
the following spring.

North American experience in Montana, Idaho and Alberta indicates
that the crop ¢8 capable of standing very heavy frosts, and it seems
probeble that the loss of stand was due to salt spray. There would
appear to be considerable scope for this crop especially on sand dunes
and well drained sandstone areas. The seed must slways be inoculated
with the nodule organism, which is different from that found on clover

roots.
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VEGETABLE PRODUCTION

Cn my arrival in the Colony I was instructed to give precedence
over &ll other aotivitici‘of the Department, to the provision of fuad
materials, particularly wgetable and milk, for human consumption. The
object was to make the Colony as self-supporting as poanibli against
the possibility of isolation during the war, and the necessity to pur-
chase supplies in South American markets which becessitates foreign
exchange. A further purpcse was the provisioning of visiting naval

vessels.

of itds food requirements, the Colony produced, besides meat,
only vegetables and potatoes and a limited quantity of milk. The im-
ported vegetable foodstuffs, including some fourteen tons potatoes
(during the epring) amounted to approximately a hundred tons in 1939
or approximately 95.3 pounds per head. The importation consisted
chiefly of tinned fruits, green peas, tomatoes, and fresh potatoes and

onions.

Within the Colony all the vegetables and potatoes were grown
privately in kitchen gardens where it was customary to allocate ap~
proximately two thirds of the space for potatoes. This left little
room for green vegetables. Only those vegetables that yield well
during the swmer, or stand well during the winter are grown. Crops
which take up excessive space in prpportion to the yleld of food
material such as'brussell sprouts, savoy cabbage, peas and broad beans
do not f£ind a place in most gardens., The chief vegetables grown for
the summer are cabbage, cauliflower, lettuce, white turnip, radish and
cress. Swede turnips, carrots and kale are the main winter vegetables
Consequently, though there is often a surplus of vegetables during the
period from February to the beginning of May, there is little or no
surplus for sale during the remainder of the year.

The practice of growing all vegetables that are required in pri-
vate gardens has prevented the development of a market gardening in-
duspryv. since there is no demand for fresh vegetables. Neither
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private nor Government enterprise has run to the establishment of ex-
tensive heated glass~houses for vegetable production. Only manual
methods of cultivation have been used.

Such was the position in June, 1940 when an appeal was made to the
farmers to grow as many potatoes and vogotibles as possible both for thei
own requirements and for sale in Stanley. This appeal was followed up
by the Stock Inspector who made the round trip in the FPitzroy between the
15th. and 26th. July 1940. He reported that it was doubtful whether any
serious attempt would be made in the camp to grow vegetables for sale in
Stanley. The reasons:- farmers considered the prices offered were too
. low, and they had barely sufficient labour for ordinery farm work.

The small properties (on outlying 1l1anda),and Hill Cove promised
most help; but even 8o it was estimated that the quantity that might be
available (for sale 1n Stanloy)during 1941 was five to six tons potatoes
and perhaps a few tons[awedon (which would pay the producer handsomely

at twopence me=fsemss per pound).

In response to a similar appeal residents in Stanley who had no
opportunity of working additional land themselves, offered unused land to
the Department for vegetable growing. In this way the area of :Sheld-
tered town land at the disposal of the Department was increased between
June and September 1940, by one aﬁd a half acres, and included private

lawns, vacant sections and public reserves.

The glass-houses at Sulivan House were used to produce seedlings of
cahbasi, lettuce and cauliflower for early spring planting. Through
this, matured Arctic lettuce was placed on the market early in December,

six weeks earlier than hearted lettuces are usually availeble.

When the Garrison arrived during the winter of 1942 the demand for
vegetables increased from five tons per annum to about one hundred and
£ifty tons, excluding potatoes. As a result of a further appeal to the
townspeople of $tanley, another three acres of aﬂ@tcrod land was made
avaidable gratis ﬁo the Department. And the cultivated area on Stanley
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Commonfas increased from five to twenty acres.

This was made possible by the hiring of a tractor from +Teal
Inlet with thich.eight acres were ploughed in 1941 but left fallow, and
by the borrowing of a Fordson Tractor from Bluff Cove during the winter
of 1942,  8ix acres of diddle dee ground were ploughed with difficulty
with a four horse team. In November 1942 the Department received its
tractor and sundry implements which had hnan'ordered early in 1941.
Without these implements it would have been impossible to cultivate
sufficient land for either the vegetable or dairy schemes.

The area under cultivation was increased as follows:-

1939. % acres (of which 2 consisted of newly broken native camph
1940. 8 acres (of which 3 consisted of newly broken native camp
1941, 17 acres (of which 8 remained fallow).

1942, 28 acres (of which L4 were plantod in oats for hay).

1943, 4,94 acres (of which 9 were sown in hay, 14 remained fallow)
1944. 59% acres (of which 36 were planted in oats for hay and 10

remained fallow).

1945, 7R acres (of which 50 were sown in oats or pasture for hay,
8 remained fallow and 6 were sown in turnips).

The vegetable requirements were carefully estimated each year,
and sufficient excess was planted to allow for failures and low yields.
The actual yield has been remarkably close to the estimate in each year.

The guantity sold year by year was as follows: -~
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M bt ¢ 1941. 1942, 1943. 194k, 1945
Cabbags. 5,069 4,138 34,178 20,590 14,034
Turnips (white). i Hapion 909 50,294 2,154 2,644
Swedes. g 3,223 10,460 10,670 4,665
Lettuce. 1,58 1,208 10,568 1,743 1,726
Cauliflower. 912 1,093 3,172 3,672 2,195
Carrots. 762 1,709 14,902 8,542 3,962
Parsnips. 80 334 1,295 956 -
Kale. 58 65 6,957 L0 Lk
Broad Beans. 16 180 316 859 120
*~voy. | - 89 7,964 8,697 2,299
Brocecoli. - 243 850 o -
Onions. b2 60 86 - -
Potatoes. - - 12,540 25,226 26,087
Estimated quantity of

surplus fed to stock. - - 47,040 246,400 Not
estima~-

ted.
Totals 10,977 (b. 14,056 200,622 328,199 57,776
TEBRITmomSEoT B

In addition to the vegetables produced by the Department the
o Government purchased surplus vegetables from private gardens and from
the camp. It would have been impossible to obtain any quantity of
vegetables from the camp had it not been for cccasional trips by
HeMeSe William Scoresby and the S.8. San Casto both of which willingly
lifted any produce or hay which was available. The guantity of
vegetables purchased from the public amounted to:

TABLE XVIII
Year. Quantity of vegetables purchased from the
public.
7 1941 . nil
1%2- 9’9’1
1943, 58,007
1944, 23,130
1945. 26,220

Totd: 117, 268
Semmnmm=
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Probably half the vegetables obtained from the camp were grown
at Hill Cove privately, by the smployees who were encouraged to increas
the areas of their vegetable gardens. The main vegetables supplied
from the camp were potuto% swedes. The towns-people were able
to supply greens and soft turnips in addition to the above.

Because of bad packing of potatoes the Department requested that
these be graded, and offered twopence and penny three farthings per
pound for first and seconds reppectively. lany growers rather than
teke the trouble to grade their produce preferred to sell to private
individuals in Stanley at a penny halfpenny per pound. It was
estimated that private individuals purchased some tweny two tons of
potatoes from the camp dwring 1943 and sold then to the Garrison messes
These potatoes were partly the surplus from a very good s'eason.
puring the subsequent year the quantity of potatoes supplied from the
camp was considerably less.

Production of Vegetable Seeds. On the receipt of advice from the
British Government concerning anticipated difficulties in supplying

vegetable seeds, an attempt was made to produce seeds of swedes,
turnips, cabbages and ecarrots, locally, while & small number of
eauliflowers and carrots were transplanted into a glass-house for
seeding. simultaneously, instructions were published so that private
house~holders could produce swede, turnips and cabbage seed for their

own reguirements.

beveral people succeeded in harvesting seed of turnips and kale,
and one or two produced vieble persnip, and leek seed. In many cases,
however, the parsnip seed would not germinate. One private grower
succeeded in producing cabbage seed though the purity was contaminated
by hybridisation, apparently with kale.

The Department succeeded in obtaining seed from transplanted
roots of Snowball turnip and Hasterpiece swedesy but failed to secure
cabbage seed, partly because the variety used, Bnfield Market, when
carried over the winter produces new hearte rather than seed stalks,
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and partly because the breaking of fences during military exercises
made it impossible to keep animals out of the plots.

The Intermediate varieties of carrots were too late in resuming
growth to produce seed during the local growing season; bkt the Early
varieties set seed though the seed heads were cut by frost before they
were mature. Seed of Early varieties and of cauliflower was produced
in small gquantities in the glass~houses. It is possible that, Rarly
carrots would produce good seed if grown on tha\l/ost,lwhore the growing
season is from three to five weeks longer.

Several varieties of kale seeded freely during the swmmer and
should produce profitable crops if a market were found. This should
not be difficult with the variety knewn as Sheep Kale which produces an
abundanfleafy growth under Palkland Islands' conditions and would make
a valuable sheep fodder for local use.

During the 1944~45 season the Department selected some 1,200 roots
of table swedes and planted them on arable ground of two years standing.
Approximately thirty pounds seed wae obtained though little care had
besn given to the plants. A considerable amount of seed was lost dur-
ing the harvest, and under normal conéiitéions a higher yield would be
expected. The bulbs from which this seed was produced were selected
from a erop that meu}ito be free from Phoma lingam. If similar
seed of field varieties could be produced without contracting this dis-
ease, (of which there seems every probability) it would find a market in
New Zealand at anything from ten shillings per pound upwards.

et v _th i ‘or Ve . ) Field cultural
operations were supervised by the Agricultural Cfficer and the detaills
of production planting intercultivation and harvesting were undertaken

by the Government House Gardener.

At the outset considerable ecriticism of the vegetable scheme was
voiced by loecal 'experts' who thoughlthe attainment of forty tons of
vegetables guaranteed by the Department during the 1942-435 season was
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utterly impossible. The estimated total vield was placed at eighty
four tons and was attained.

To achieve this production several hand seeders and cultivators
were imported from North America. All the ground used, received a
dressing of carbonate of lime at the rate of two tons per acre, a mixture
of equal quantities of lime and superphosphate at ten to twelve owt. per
acre, and nitrate of soda (in later years nitrate of potalh)_at three owt
per acre. The lime was broadcast on the disced furrows and the other
fertilizers on the seed bed before the crop was planted, either with a
shovel from a sledge or by hand.

Some of the ground has been ploughed with a hired tractor during
1941, The smaller plots were broken up with a small swing plough,
light disc harrows, tyne harrows and clod crusher, while other small
ar;aa dug by hand. After November 1342 the cultivation wascarried out
mainly with tractor and heavy implements.

All cabbage, kale, cauliflower, savoy and broccoli were grown 1n
seed beds and trunnplnnﬁtd. This necessitated horo labour than was
availsble in Stanley and the Garrison supplied a dozen volunteers who
had agricultural or market gardening experience. In return for this
. assistance, the Garrison received & 257 rebate on all produce purchased
from the Department.

Hares destroyed five acres of savoy and kale seedlings during the
1942-L3 season and were destructive to both cabbages and swedes during
the subséquént season when these were grown on cultivated sections of
the Gommq. No serious loss was occasioned by fungus or ‘ba&rlal'
disease among these crops, and the only injury by insects was encountered
during the spring of 1945 when soft turnips were deciméited by a small
maggot, which, as yet, has not been identified. The same insect
appeared to be widely spread in Stanley and they destroyed esabbage seed-
2ings 1N privats guedens. | It wat eiteelled N nevisg o 55 DD dust in
lime at forty pounds per acre in the drills.
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During the period from mid-October to Christmas the supply of
fresh vegetables is always short, and is limited to kale » Bprouting
broceoli, occasional epring broccoli and stored carrots and swedes.
The swedes do not keep well in storage after the end of Ootober.

An attempt was made to store cauliflower, by hanging them by the
roots from the roof of the barn. The curds dried under this treatment
and kept reasonsbly well for about two months. iIf soaked for twelve
hours before cooking they were quite palatible. I understand that
lettuce may be kept similarly during the winter, and that cabbage are
stored during the winter in Norway in loosely packed hay, care being
taken to prevent them coming in contact with each other. No attempt
was made to store surplus cabbage or lettuce since there was always
sufficient savoy to carry on. The mwrplus was fed to dairy cattle. .

Potatoes in storage suffered a heavy loss dnr:l.ng‘19h5 due to &
breakdown and discoloration of internal tissues, which was not apparent
until the potatoes were cut. This trouble was particularly serious in
potatoes received from Hill Cove. Fusarium storage rots, powdery scab,
wart and black leg are also encountered in the Colony,

: 8_made in ne n_with etable Frodu ; The best varietie:s

of vegetables grown by the Department were undoubtedly Hercules lettuce,

thirty one tone per acre; Stwip Rooted Intermediate carrots, nineteen
gd:..fl.«l: vz Pzog)

tons per acre; Wajlcheren cauliflower, 12.4 tons per acre and Pride of

the Market cabbage, 12.35 tons per acre.

During the 1942-45 season, smme hundred and fifty different
varieties of vegetables were sown for observation. Owing to the
pressure of other work the experiments could not be given the attention
they would have received normally. lotes made during the season are

appended (Appendix Xix).

Cabbages. Among cabbages, Pride of the Market was undoubtedly
the best yielding and most suitable variety. It stood well into the
winter without bolting to seed and was resistent to light frosts. But

( ® Lettuce produces grave dietetic disorders in cattle and horses)



119

it does not produce new heads in the spring as does Enfield Market.

Enfield Market and Flower of Spring were also very good and the former
_.will, after being out during the autwm, produce hew heads in early ipv:.ns

Of the early varieties Carter's Velocity and Sutton's Earliest were out~

standing. Heartwell Early Marrow was assearly but produced a small heart

and Little yield. Large Drumhead, Selected Drumhead and Roundhead Main-

crop grew very vigorously but did not heart.

Hinter Greepns. New Year and Rearguard were undoubtedly the best of
savoy cabbages and provided a satisfactory succession. New Year was
ready for cutting in June and Rearguard carried on from the end of August.
DwarfG@reen Curled savoy matures early when cabbages are still available

~and bolts to seed rather too readily. Drumhead varsties of savey run
to seed without producing hearts.

Of the Oohortu‘, the variety known as Rosette thrived well under our
conditions and formed hearts. It was prefersble to Chou de Burghley and
Green Colewort. It comes into production during the winter when other
vegetables are scarce and should be grown in all gardens.

- Much can be done with kales. The Drumhead variety appeared most
promising and resembles cabbake in flavour and in the texture of it's
— leaves. It is early (May-june) and forms a heart. Dwarf Green Curled
kale is rather too early for local conditions, and bolts to seed readily
(May). Of the other varieties the tall Scoteh type probably produces the
greatest bulk and is available late in the winter though it is perhaps less
palatible than some of the others.

Roots. Swede turnips undoubtedly provide the greatest part of the
winter vegetab ﬁ;%&f unx;:luan have been made of different varieties,
DYt we have obtained better yields from the field varieties, Superlative
and Masterpiece, than from the table varieties. They seecm sweeter and more

. palatible than when grown in New Zealand in lower. latitudes. Yellow Flesh
turnips thrive equally as well and are better on new ground than swedes, but
are not so common in the vegetableggardens. Both these crops suffer from
a rot caused by & species of Boytis which attacks the roots in damp westher

g},‘to‘ them from the decaying leaves. (Selerotia do not form). The symptoms
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usually associated with boron deficiencies have been observed in the
second and third crop of swedes grown on the same ares.

Carrots. In general, the Early varieties of carrots are more
suitable for local conditions and do not tend to bolt as readily as
the intermediate and late varieties. They may be stored in sand until
Christmas. The earliest varieties appear to be Early Gem or French
FPoreing but for the main crop Early Shorthorn or one of the improved
Barly Horns appear as good as any. These varieties thrive withveeyy
little thinning, eo that roots push each other about until the row be-
comes from four to six inches wide. |

An exception among the intermediate varieties appear to be Stump
Rooted Intermediate, which produced a crop at the rate of nineteen tons
per acre and lost only about six owt. per acre through individual plants
bolting to seed. This variety was also grown so closely that the roots
were touching and the drill became four té six inches wide.

lettuge. Among bhe cabbage-letucesthe Arctic variety was the
earliest of those tried, and has been marketed in early December. How-
ever, it bolts to seed repidly and will steand barely a month.

No variety approeched in flavour, succulence or yield the perfor-
mence of Hercules or Ben Lomond. The fomer of these verieties ylelded st
the rate of thirty one tons per acre over an area of 375 sguare yards.

The varieties w as Perpjetual and HolbarncStandard are also
satisfactory, though neither has ylelded nearly as heavily as Heroules.

Of the Cos varieties Improved Self Folding dppeared to be more suc-
culent and sweeter then Leviathian or Hardy VWhite Coe.

Legumes. Broad Beans thrive well when they are planted in ground
containing nodulegorganisms. The vardety that is most commonly planted
is Barly long Pod, but Becks Green Dwarf is also satisfactory. This
erop is usually plented in Stanley sbout the beginning of September and !
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is then ready for picking about mid or late February. It continues to
prodnu until cut by frost in May. Planting in June would probably \n
mro satisfactory, assure an earlier harvest, and a longer season.

Chocolate spot has been observed but is not a serious disease on
this erop. Neither rust or mildew have been observed .

Stanley is not well suited for the ocultivation of green peas.
The most successful variety we have grown is one which was purchased
locally under the nams of Sutton's Barly Dwarf; but as it has not bml
availeble since 1940 it!# merits have not been confirmed. Other
varieties which have produced well elsewhere in the Colony are Pioneer:
Thomas Laxton, Hundred-fold and Little Marvel. Even Barly Eight-week
did not produce a crop in Stanley, under the conditions in which it qu

|
{
|

_grown. A private grower who has perhaps more success with peas M
 most, manures the erop with lime-phosphate mixture and potassium- r»
sulphate during the growing season. ;

Melting Suger peas have been grown on stations situated on the
north west of the West Palklands with satisfaction, and have even
produced seed for replanting, but they do not appear to thrive in
Stanley where the growing period is some three to five weeks less.
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