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Tar CUCLTIVATION AND AlANGFACTURE OF ARROWROOT.

Siuce Mr. W. T. Thiselton-Dyer O. M. G. &e. &o. director of the Royal Gardens,
Kew, stated in hig report on the diseased sugar-canes sent from this Station that i
~vould be a great advantage wherever practicable te plant the ground previously occupied
hy cane with other erops {>r a year or txo, 1 harve been trying to obtain imformation .
relative to such erops other than graminecus which would be fairly remunerative and %
fur which there is an adeguate market. *":'?

As Barbados answers somewhat to the description givendn the Kew Bulletin Auguss ",:fg:f
1893, of Bermuda where the finest arrowroot is made and as arrowroot seems to thrive .
aud give large returns {from the fieids in St. Vincent which are infected with the Root, §§£~
funpus it may not be out of place to reproduce here certain articles from the Kew Bulletins * i
©on the cultivation and manufaciure of what may now be not inaptly styled the staple 0 .
product of St. Vincent, with the hope that in suitahle localities pianters may be induced ?L-f)
te try the cultivation of this plant on the fields in which the canes bave been attacked
with the fungus. Although at preseat prices it may not do much more than repuy the cose e
of production still it will enalde the planters to employ their labrurers without a loss Fay- 4
to themselves, a maiter which is an impossibility now with those who from force of circum- . {FE ﬂE 3}

o

stances are driven to grow sugar canes on infected arens at a considerable loss. not only to
themuelves but «lso to their surrounding neighibours whose fields they are infecting.

JOIIN R. BOVELL,
Superintendent,

ROT.AT GARDREINGSG KEW.

Bulletin of Miscellaneous Information, August 1883,

1. VINCENT ARBOWROOT.

The following particnlars respecting the cultivation of arrowroot in €& Vinecnt have
been furnished by tife managers of Faoncy and Owia estates, in that Island :—

TFaxcy EsTatTe.
Cultivation of Arrowroot.-—The land iscleaned of bush and weeds by burning or bury-

ing them. Then holes are made with the hoe, about 4 inches deep and 5 inches apart, and
a piece of root, two or three joints, put in each hole. As scon as the rocta eommence to
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grow and the leaves appear above the surface the land must be carefully weeded with =
small hoe, This is to be repeated in about five or six weeks ;if the weeds grow rapidly it
ghould be done sooner. In good soil three wee lings are sufficient. When the leaves get
yellow and the sralle falls, which will bappen in from 10 to 11 menths after being planted,
1he roots are fit to be dug. -

Owia EsTarTE.

Arrowroot Cultivaticn.-—Arrowrecot requires some care in the selection of the Iand
intended for planting, loose or sandy soils appsrently sairing it bhest, thonghk there are
districts im which the soil is wost undoubtedly clayey producing fairly good results
in its cultivation.

NWew land wonld be cleared by having the trees eut down, the underwood, bash &c.,
if heavy and plentiful, heaped and burnt, the heavy trunks being left to rot or wade

into cbnrcousl, some trunks at Owia aure visible which wust have been felled 20 odd
Fears ago.

The land is next ploughed, or more correctly speuking, ‘¢ hoed up ™ no other imple-
ments being used but hoes ; the product of the cutting and burning (any charcoal made
having been removed for sale first) is buried in, and ® bits” or top joints of the - tuber
are lightly buried in, in rows about 6 inchesapart. Roots (as tlhie tubers are here called)
which bhave been about & week dug are found to be the best for planting.

The time planting depends  very much on the exigeneies of the estates ;: launds
in an established cstate are planted to -* comne in "7 or be ripe for reaping at such time as
the already established cultivation would sllow of being manufactured withount damage
to either. Here:of sourse, comes in a difficalty for the planter ; 4 very dry season will
bring all Lis arrowroot ripe tugether about Jaanary or February, and out of a cultivation
yielding 700 barrels he can ouly manufucture 125 barrels per nouth, hence & good deal
of his crop bas to be manafactured either before or atter it is properly ripe.

In wet weanbther, two or three wecks after planting leaves begin to show above
grouwd, three weeks later the plants are sufficiently grown, as are also the weeds, to be
weeded, principally by hand by women, whose duty it is to prll up and collect in heaps
everything growing which is not arrowroot ; certain kinds of weeda have to be looseued
with small hoes. Three to four weeks later, by which time it is presumed that ali the
“bits ’ which were capable of growing have grown and shown leaves, the business of
supplying is performed, that is spaces where no arrowroot appears are re-planted.

About six weeks after being supplied the fielis again reguire weeding, the weeds being
left on the surfuce and the plants lightly moulded up. After this, at intervals as requiren,
the land is weeded, the more guickly the arrowroot grows, and so covers the ground, the
smaller the number of weedings bring required. After. supplying, three weedinus are
generally sufficient, it being very essential to proper cultivation to keep it free
from weeds.

The arrowroot ripens in 10 to 12 mouths from time of planting, and shows that it is
ripe by * [alling,” that is, the leaves dry and the stalks bend at the root till the

i whule
lies on the ground.

Some fields mature seoner than others, eight months of growth being in some places

eaffcicnt for maturity, givieg, at the same time, a good yield ; others, again, take full
12 monghs.

The arrowroot plant dnes not require cver much rain, this tending  to producs
1eaves and not root which is what is wanted, and with our seasens the growth appears to
cuntinue until the raios stop, the ripening following closely on the cessation of the raius,
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an egrly hea\(y rainfall during, or towards the close of the dry season materially
redncing the yield of arrowroot, on aceount of the roots springing ” and tbhrowing ous
youug shouts, the roots then containing more water than starch,

The only manure ever nsed at Cwia is farmysrd manure, laid on before the land is
pleughed or hoed up, and buried in with the ploughing.

The progess of reaping is : In fields where there is considerable growth of leaves
the stalks are cut down and heaped, aad the labourers are put 1 with !?oes, who dig ouat
tha roots in breadths, each luboarer putting the roots dug at one side of bis b1$adt.t;,
breaking off the top joints of the roots aud burying them in as plants for the succeeding
crop. This system of ratooning is allowed to run on, in some cases, 15 and 16 years. =

"The roots are afterwards measured, collected, and earted to the mill for manufacture.
In Aigging out, everything on the surface is buried in as wanure for the next crop
ARROWEROOT MANUFACTURE.

The following account of the manufacture of arrowroot in St. Vipcent was contri-
buted by the late Mr. J. W. Mucdonald to the Journal of the Saciety of Chemical
Iadustry in 1887, Mr, Macdonald was proprietor of the Wallilabo Estate, and one
~of the most successful manufacturers of St. Vincent arrowrcot :—

Warrinapo EsrtaTts.
(Re-printed from the Journal of the Society of Chermrical Industry, May 31, 1887.)

Arrowroot (Meranta Arucdinacesa) is a native of the tropica. The island of St.
Viseent, in the West Indies, has taken the foremost part in its growth and production ;
a fair gquantity is also made in Natal and smaller gnantities in India, Fiji, Queeusiand,
and otuer countries. - Formerly, the Bermuda Islands produced a great deal, Lut, as
there is very little arable land and a scarcity of water, and the inhabitants having
tuvned- their attention to growing early vegetables for the WNew York markets, airow-

rovt is gradually being given up.

Planting.—In St. Vincent, the plant grows 2 or 3 feet bigh. Tt has a weak fibrous
stalk with six to eight arrow-shaped leaves, resembling the leaves of the lily. When
the root ig ripe, these leaves fall and wither. The plant flowers bot does not bear
seed,  and is therefore propagnted by the root. This can be done in two ways, either
by pulling the green stalks, trimming off the long hairy roots, and s:tting them &
inches apart in fields previously prepared for their reception, or, as is most generally
done, by retursing to the soil the upper end of the rool, which is hard. snd flrous
and containg very little starch.  As the fields are dug up, the labourers pick out the
roots and break off these tep pieces four te six inches long returning them to the
soil. Tn thizs way reaping and pliwnting go on simultaneously. Cure must be taken,
however, to aveid returning to the goil small thin weak roots. The toots commencs
to grow in about a fortnight, but, to aveid choking the fields, bhave to be weeded two

or ithree times,
In about 10 to 12 months the roots are ripe, and are then 12 to 18 inches beluow
the surface.

If they are reaped before being properly ripe, the next erop suffers and frequently
takes 15 mouths to mature, and the fields require to be Irequently weeded. With
careful attention and manuring, fields will produce crops contisaally. The arrowroot
is. a very hardy plant, and will cantintte to grew up aad die down for years afrer its
cultivation bas ceased in a field.-*+The roots are long and tap shaped, aud are jointed
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at intervals of 3 to 1 inch. In the soil they - are protected by a Gbrons covering which
grows from esch joint, the fulds over-lapping each other to tha end of the root.  TFull
grown roobs are from 10 to 18 inchbes long, the most starchk being fuund in the lower
cr younger end.

Mannfacture.—The first part of the manufacturing process is to soak the roots
in water 10 soften the covering and the adherivg earth.

They are then stripped of the covering and washed, and thrown into a second or
When thoroughly clean tbey are taken to the pulping maehine. The
skin is said to contain a resinous mabter, which gives a yellow tinge and =nopleasant
favonr to the starch if the Iatter is not well washed. In former times the roots were
very carefully skinved with German silver knives befure being pulped.

rinsing tank,

This is said to haveproduced whiter stareh, but as it was so Iaborious and expensive,

it was discontinued. The skinned roots were pulped by subjecting them to great pressure

“by paissing them through an upper, and then a lower and much ecloser pair of polished
brass rollers, to break the starch celis. The method of pulping now gencerally adopted is

tc feed the clean unskinned roots against a fine saw grater very similar toa potato

grater. It is a solid cylinder of hard wood about 28 inches divmeter and 7 inches wide.

Slits are made by a saw from end to end of the wood at 4 inch intervals, Baw blades

having six to ten teeth to the incli are then fitted inte the slits and the whole immoarsed

in water to swell the wood and fix the saws, The grater is now fitted into its placewery

close to a wooden feeding bed. As it revolves several huadred times per minute it tears

the roots juto shreds. A great deal, however, depends on the fineness of the teeth and,

the velocity of the drum.

On account of the very fibrous natnre of the pulp, there iz considerable difficulty in
the sieving or separating the starch from it. The fibres readily gather inte lumps
and enclose the starch. so that hard sieving althongh very tedious, bas to be resorted to.
The pulp ie first run into & box or sieve, the bottom of which is a sheet of copper or tie
punched with holes about 1 inch diameter. While water flows on, the conients - are
kept thoroughly agitated by hand, until all the starch bas been washed eut. While one
struiner full is being washed, anather ia ‘being filled, so that there should be vo delay.
However eareful ope is, there is a logs of starch in the fibre owicg to the presence of

small bits of the roots which have escaped pulping.

In one factory, instead of the above strainer a tin-lined copper cylinder has been tried.
The cylinder was stationary, its under side being pierced with holes, and inside paddies
or beaters revolved at grear speed amongst the puip and water, nntil the latter flowed
away free from starch. The wasted fibre was then removed sud a fresh charge of pulp
put in.  This, however, has been discostinued. In another factory, a half cylinder,
also statiomary, is in coarse of erection. Its under side is also pierced with sruall holes,
but there is a slide under this to open or close at will. Inside. there are rakes attached
to two shafts, which move in opposite directions, and cause the rakes to oscillate very
rapidly between each other, thereby keeping the fibre always open. The starch water is
let ont, more water run in, and the operation repeated until the starch has ceased ; then
the fibre is taken out. The greai objection to any mechunienl washer is the tenriency of
the fibre to secumulate.on the agitators and break them. I do not know ab present.of
a, singls mechanical washer being in use. To get over this difficulty, it has béen proposed
to chop up or sliee the roots into small short pieces, and either rasp them or pass them
through metal rollers or mill-stones, so that the thin disintegrated pulp may flow over
niechanical sieves. I do not know if this plan has yet been fried. Although causing a loss
of starch, the present method of rasping avoids an undue pulverising of the auft yellow
fibre aud so gives a very white starch without much further trouble.

From the fibre strainers the starch water flows consecutively through a series of
brass wire sieves of 40, 80, and 100 mesbes ; each of these retain small “Hieshy Lits of
unpulped root. From the last sieve the water rumns into the settling eisterns, which
arc preferably lined with white glazed tiles to aveid accumaulation of slime.
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A portion of the fibre collected on the finer sieves, and also the coarse Sbre
_is ased for feeding the. aninals on the estate, the remainder and -all the coarse
~fibre are used as manure:  For this pacpese it is Jeft in heaps until it decomposes
aFeor which it is distributed on the fields ulong with pen manuore. Sometimes also ashes
and guano are ased. The wasto wulvr from washing the starch contains eonciderabie
smount of vegetable matter, and gives gond results where it is run on the fields, but the
extonsive application of this is net practicable. After the starch has settled in the cis-
Werns, the water is run off and more added, the whole is stirred up (optional} and again
silowed to sottle. Lhis generelly sutlices o dissolve ouf soluble matters. At night ali
£he cistarns are drained, and the starch is dug out and teken to a mixing lLox, where it
is  mixed with about twico its volume of water; then run through another fine sieve
inte the separating pans. These are small round galvanised eisterns with smooth per.
pendicalar sidtes. When filled, the starch mitk is stirred round with a round stick
wirtil it is dn violent cirenlation. The satick is withdrawn and the cisterns left until morn-
_img. The otirring bas the effect of weparating the starch from any rem-ining. im-
purities. . These being of less specific gravity, seit’e last, and therefore on top of the
atareh. Next morning the water is dried off, and the light impare starch scraped
S the strface. If th: earlier parts of the provess are carelessly done, this separation
may have to be repeated before the starch is gnite pure. Even shoold the separation be
perfect re-washing is benefieial for further removal of vegotable matter. The impure
surface starch contains a Iarge proporfion of starch entangled in very fine particles of
" fibre and broken ccll walls. Although this ean be dried and experted as an inferior
- starch, it is generally given to the lubourers as a perquisite. It is used in various forms
as flower., Poulbry and pigs are also fed with it. Weak caustio soda exiracts a colonring
maiter from it, but also precipitates a yellow substance, immaking it very difficalt to
sgperate the starch from it in a pure state. . .

The pure starch in the separators is now taken out in blocks, and placed on trays

for about 12 hours to drain and harden. [t is then brokeu into smsll pieces, and taken
o the drying hounse, where it is air-dried. This building is open on all sides for free
- circtlntion of air. It is surrounded however, with galvanized wire to keep out the
amall - birds which hover about. Inside there nre wire shelves over large shallow
wooden trays.  The wet lumps of flvur nre placed side by side on the top shelf, - where
they remain until by the action of the air they erack up and fall through on to the
next shelf.

In  time, the whole faulis through the lowest shelf, and is Iu u {ine graovular state,
ready fur packing.. Jt coutains frow: 14 (0 17 per cent of water. In cold, wet weather,
the statcl dries very slowly, taking sometimes as long as two weecks. During this time,
if the starch has beer imperfectly purified, cr placed too close oo  the wires, the lumop
gete sour, and becomes yeilowish. Indeed the whole process most Le as rapid as possi-
Ble. In the settling cisterns sspecially, if the starch is left in eouniact with the im-
pure water too long, its whiteness is uffecled, fermentation baving taken place. The
erop lasts frood October to May. The neine © Arrowroot” is, I think, derived from the
Indian word Araruta, or < mexly root,” Lut somse say ihat this root has been coufoanded
with the Alpinia (ialanga, which was called the arrowrdei- on account of its bruised
roots being nused as an antidote to the poison of the Jatropha Manihot, which was. used
. for poisouniug their arrows. . 1 may  say that tapioea starch is obtaivued from this ¢ :
ous root. 'Bhe puison, however, is contained in the juice ouly, and is destroyed by he

Yield—Regardiog the yield of arrowroof, an aecre will produec 13,000 te 15,0001bs,
of Toots, according to ihe semson’; i web seasons the 1oots are heuvy and moist, and
giwe less starch. A fair average yield is 22 owt. air dried starch, with 14 per cent,
water, per were, or about 19 per cent on good roots. I have no doubt that this will be
censidernbly iucreased by the use of much-necded imoproved pulping and sieving machinery.

Chemical Composition.—The roots that 1 have analysed got slightly dried in transit,
86 that they show rather high amount of starch. The analysis. however, will give an
idea of the constitnents of the roots. In soms respects it Giffers froin an analysis
by Deunzon, stated in Ure's Dictionary, and which I -append. -
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;
Starch .. . - 27-07 - 2690
Fibre . . ] 282 . 600
Fat . . : 0-26 007
Albnmin .. ) 156 158
Sugar, Gum &e. ; 410 ' 0-60(Guim)
Ash 1-23 025 (Cacl2).
Water ... . 62-96 6550 ‘
100-00 106-00

The ach consisted of pohsphate ofliwu wndd 51k alinae stilphates, and chlorides.

I have mude an attempt to introduce the Fesidual coarse fibre as a raw material for:
paper manufacture, but consumers say that it is too weak and lacking in tenacity.
For paper making the stavch stid s iaiving cumd be  recovered by steeping in boiling
water, and used for s:mng the fiuished paper. :

Owing to the fall in the value of sugafr, the prodnc'bmn of arrowrcotin the West
Indies has been exiended rather beyond the demedd. The wholesale 'price “has conse:
quently fallen to an slmost unremunerative point.  This low price, however; will parmit
it to be used for whatever purposes the commoner kinds of starch “are now employed:
In some respects it is superior to common starch, and oune of my chief objects in writing
this paper is to draw the attention of large users of starch to this comparatively new source
of very fine starcli.  Arrowrost swells much more readily and with las: heat thafh maize,
rice, or wheat starch, and forms a stiffer jelly. I is, therefore, highly adaptuble fnr
sizing and laundry purpuses. T think this property is attributuble -to . the larger-size of
the granules of arrowroct starch, which ure among the largest of the starch granulés,
whereas the granules of wheat, meize, and rice starch are very small, and will condain &
greater pcrﬁluu of starch collulose and less granulosé, the lntter being the substance whieh
swelle when dissolved in hot water. Another use for which arrowroot starch - iz very
ssitable on  account of its great —purity and freedom -from -ehiemicals, " is for tha
prepa.rmmn of powder for the :1li. Maay ol the powders soid are composed
of ve:y guestionable ingredientls..  Arrowrvot well erushed ‘and dr:eﬁ on. a plate before

the fite is both simple and safe.

It is as an -article of food, however thatit has hitherio beon mostly used; but
the exorbitant retail price put ou it (from 8d. to 2s. per Ib.) has kept it out of general use.
Of course, heing atarch. it cavnot have the Bedh. focmivg power of flour and other
u:t.!ogenaus n:eals, but it is the purest, most digastuble and “palatable of the sta.rehes,
and is devoid of the unpleasant taste of flavour observed -in potato starch and: in ths
so-called cornflour, and other starches extracted fwm the cerea!a by the caustic soda-

and fermentaciv) pProcesses.

Regarding the ansual producticn . ef ~—vo—- -t T have not been able to obtain
many statistics. Dermuda raises ooly 500 ita 760 knvs, 50 that very Htele of what is "
s0ld as Bermuda really comes fram there. Nata! nr- Ariges 2000 to 3,000 cases, and St
Vigcent about 22,000 brls, 20,000 of which” “comes to Englond and most  of the
remninder is sent to Amencn The production of other conntries is, - 1 belisve,

ve:y ai.alll
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VALUE OF ST. VINCENT ARROWROOT.
Messrs. Fergusson and Foster to Royal Gardens, Kew,
11 and 12 Great Tower Street, London, E.C.
March 24+h, IRBO.

Dear Sir.—Ws hierewith hand our opinion of ithe three ramples arrowroot, namely,

< Owig,””  *Fancy,” and © Wallilubo.” The last meutioned in point of quality we find

to be the strongest, and the others, “Owia” and ““Tancy,” to be about oun a par.  The

marks “ Owia™ and ¥ Faney™ have been well known on this markst for many years, and

_have borna a grest reputatior, but during the last few. years there has been a consider-

able falling off in guality and appearance, so much so that they now have reached the
‘low level of inferior brands. In other words, they have lost their reputation.

We remaiv, &c.,
{Sigued) FEBcussox anp Fosrrr.

J. R. Jackson, Fsq.
Royal Gardens, Kew,

-

ANALYSES OF ARROWROOT SOILS.

Mr. Jous Huvaunes, F.C.8., F.1.C, to Royal Gardens, Kew.
Anslytiesl Labuvatury. 79, Mark Lane, E.C.
June 27th, 1890.

Dear Sir,—I have now the pleasure of sending you the results of my examination of
the  T0 soils referred to in your letter of the 4th fnstant. In general composition these
10 soils appear to be so si‘mil_ar that it will not be necessary for me to refer to them under
aepeaate: reports. n avalysis they are found to be singnlarly poor in nitrogen, phosphorie
‘meid end potash : there are, further, of .a wery siliceous character, and possess swm
retentive properties, sothat. under the influenece of a  stimulating climate, they would
naturally suffer from exhaustion, snd require wmanure if the erops grown were likely to
‘reqeire & genercus sapply of the above-mamed constituents of plant food.

The three specimens marked “Owia’’ aredarker in appearauce, and though more
stony than those froin the other two estates, are yet richer i uvitrogen, soil Ne. 2 com-
isining the most, and Wo. 3 the least. In phosphorie seid and posash, howeyver, there
sppears , from the complete analysis made, to be little difference, as the figures for these
copstitaents =re remarkably close for all three  estates. In lime the three soils from

» Owia' are all rictoew

No. 1 containing 3'175 per cent of lime
No.. 2 3-056 . I

- . No.3 »e - 2553 i >
~ Pancy’' estate comes nexd,
No. 1 containiug 2-296 per cent of lime.

No. 2 . 1-385 . .
No. 3 s 1-953 " =
Yo. 4 » 1-865 »r "

“ Wallilabo” c¢ontaining least,
Ne. 1 - 1-027 per cent of hime.
Ko. 2 ., 2-206 X .
Nn. 3 . 1-101 . .

I do not however consider that liming is nosessary for any of ihe sells, and cer-
tainly- cot lime dn a free or ecaustic state, though as finely ground chalk, gypsum, or
finely ground hens menl. its applieation in moderate doses of 3 to § cwt. per sere will
donltless e atiended with improved erops.
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Arvrowroot as a erop is not particularly exhaugiive of tise mineral Constitusnts of
the moil, such as phosphoric adid, potash, and Hme, and the sanie romarks may be ap- -

phied  to nitrogen, provided that all the palp and mannfactaring residae .be returiied to . -

the land.  Still with all possible’care, there mnst be a eertain anlount of exhaustion of
#®he soil going on, which eareful cultivation shoald replace by judicious manuring. .

In-addition to the applieation of ordinary farmyard manure, commonly ealled in the
West Indies pen mannre (or at least where such. cannot be obtained), I woulid suggest
= general manure of the following compositions containing per cent of the following -~

Solable phosphata of lims tribisic phosphats rendered soluble by acid 15 per cent.

Insoluble phosphate derived from bone flonr ... ... ... .. ... 10 ‘o
Nitrogen as derived frem sulphate of ammonia ... ... .. ... . 2%
Nitrogen as derived from fish, dried blood... ... .. ... ... - '
Bone Meal vre ek ee ek mke aee eee . eee was aea 2 .
Potash derived from sulphate of porash DO § "

. Sach a manure can bs obtained in Tuiondorn for £8 per ton, and shoudld be applied
at the rate of 5 owt. per acre before the rainy season sets in. ;

Believe, &c.,

(Sigred) Jorn Hremnms.
D. Morris, Esq., F.L.S. :
Royal Gardens, Kew.

Rovar Garpens  Kew, w©ro Cononian Orvice.
Koyal Gardens, Kew,
August 27th, 189¢..

€ir,—I am desired by Mr. Thiselton-Dyer to inform you that thers has beéen forward-
ed t3 Kew, at the request of the Honourable Sir Walter Hely-Hutchinson, K.OM.G,;
Qovernor-in-chief of the Windward Islands, au exteosive series of plants and tubers of
the common Arrowrooct, of manufactured arrowroot, of the scils of the principal estates
producing arrowroot, aud defailed descriptions respecting the mebtbods pursued at St
¥inecent in cultivating and manufacturing arrowroot. . -

2. These specimens were sent with the view of instifuting a1 inquiry into the cir-
samstances which have lad to the low prices paid in this couniry of late years for-the bast
brand of Bt. Vincent arrowroot, and in the hope that soine useful suggesiion might be
obtainsd caleulated to revive the name and credit of this article in the Lonlon Market.

3. As the subject was felt  io be of considerable importance, steps bave been taken
to obtain as much informadtion as possible on this side. The plants and roots have been
sxamined, the soils have been analysed by an agricultursl chemist, the muoufactared
article has been sdbmitted te experte for valnation and report, and the methods of culti-
vation and manufacturing arrowroob pursued at St. Vingent have beeun carefully com-
parod with the meathods pursued in other countries.
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' ':_ : Q,The goneral results  of the inguiry wiii be in detail Iater. It is -well known
that the best arrowroot at present in the market is Bermuda arrowroot. . This cblains.
prices toore than double, or even treble those olitained for St. Vindent arrowrvot.  Ber-
muda 8rroweoot may thevefore bo taken as the standard of what a good a3 tewiovs should

be, apd the circumstances of its culsivation and. maunufacture are well deserving of -

... &. There is no reason to snppose that the arrowroot plants -cultivated at Bermuda
and Bi. Vincent differ in aay essential respects from one another. Plants have been
obtained direct from Bermuda and cultivated in the Bahamas and other islands in the
Wasest Indies, and the arrowroot prepared from' them mecording to West Indian methods
has been ¢lasged as St. Vincent arrowroot.

*

8. As regards soils, ‘we appear to have no authentic analysis of Bermuda soils. It
may . however, be nssumed that they have been formed by the disiategration of coral roek,
and that they are tolerably rich in lime, phospharie acid, and other important constitu-
enté of plant life. In a recent account of the arrowroot iundustry in Bermuda (a copy
of which is enclosed marked A.) it is stated that ¢ the ground is first well manured and
ploughed deep.” The advautage derived from such freatmient is obvicus. The St.
Vincent soils, on the other hand, as cany be gathered from the analysis furnished by Mr.
John  Hughes, F.I.C., ¥.C.8., are singularly poor in nitrogen, **phosphoric #cid, and
potash, they are further of a very silicious character, and possess small retentive propec-
ties. It doea mnot appear thsb manaring is regolarly and systematically pursued on St.
Vincent estates, and deep ploughing appears to give place to hole digging with lices.

) 7 1t 3s impossible to institute a more detziled comparisen between the cultural
methods  pursyed respectively 4t St. Vincent and Bermuda ; but enough has been said
to shiow that the advaniages as regards soil and culture so far lie' with Bermuda.

- .“1%.is probable, however, that the superiority of ‘Bermuda . arrowroot depeunds as.
much upon the msthods of manufacture as on scil and its treatmeut. In the accouut
of the industry already cited, stress is laid on the fact that “ at Bermuda the roots,
« after being cullected, are washed, and theiv outer skin cowpletely removed ; this oper-
«¢ ation has to be performed with great nicety, as the cuticle contains a vesinous matter
s« which imparis colour and a disagreeable flavour to the starch, which no subsequent
¢ freatygent c¢an reuiove.”

In the accounts given of the manufacture at Sg. Vincent, it appears< that the
skin is nov always so carefully removed from the roots before they are pulped, One
account, however, states that * in former times the roots were very carefully skinned
with German silver knives ®** hut it was so laborious and expensive it was discontinued.

“ The method of pulping now generally adopted is to fead the clean unskioned
<t ropte - wgaiust a fine saw grater, very similar to a potato grater.”

8. In other respects the process of manufacture pursned at St. Vineent appears to be
“earried on without that serupulous care and attention to details pursued at DBermuda.
There may also be some differenze in the quality of water employed. The peculiar
blue tint poticed in Bermuda arrowroot is said to be due to. the use of water from limse
stone springa. It water from streams or rivers is nsed at St. Vincent, although whele-
- gome and pure, it may still be capable of giving a dark colour to the arrowroot.
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10. Tt is evident, “however, thot the present position: of St.. Vineent arrfowrcot is
only to. n small extent due to the character of the water. At one time, when possibly
the same watar was used, the quality was much better. T¢ is probable’ that a gradaal
exhaustion of the soil and a less skilfal and a cheaper méthod of preparation have veen
the defermining cireumstances. In any case it'is clear, as shown in the report by Messrs.
Frrousson aud FORSTER, that “dur'ng the last few years there has bheen a congiderable
“ falling off in guaslity and appearance (in Bt Vineent arréewroots) so much so that

- #they now bave reachsd the low level of inferior brands.  In other words;, they have
“ lost ‘their feputation.” :

11. Messrs. Fergusson ané Foster are supported in their opinion by other sxperts
to whom samples uf arrowroot have been forwarded from Kew: -

¥t would be fruitless to dwell any longer cn this point. The fact appears: to be
established that 8f. Vineent srrowroots in their present eondition will only obtain the
lowest prices. 1t remains, therefore, for the planters in St. Vincent to renlise the fact,
and to make a systematic effort to bring about a more satisfactory order of things. The
matier is evidently in a great measure in their own hands, and if they will energetical-
ly grapple with the sitnation there ia every probability that they will  ultimately re-
eatablish the good name cf their produee. )

12. The hints given by Mr. Hughes as regards the mineral constituenis wanting 1o
the so0il should receive a eareful attention. The treatment of the . soil might be ‘improved
by a deeper and more thorough cultivation. The methods of manufactore pursned st Ber-
muda might be carefully atudied by an intelligent representative of the St. Vincent plants’
ers, - and every effort made to curry on the manufacture at St. Vincent on the Bermuda

Iines.

18. These suggestions, and others which will no doubt present themselves to. those
reading the reports enclosed with this letber, might be placel within reach of all con-
cerned in the arrowroot industry of Bt. Vincent. Mr. "l%iaelton-!)yer will be happy te
give any further assistance, and it will afford him~ pleasure to aid the praiseworthy and’
sympathetic effort made by Sir Walter Hely-Hutehinson to place this industry on a satis-
factory footing. The planters in St. Vincent have had numercus difficulties to. contend
with of late years, but the improvement of an important industry like thisis a sabject
well worthy of their most earnest and “careful attention. ; et

I have, &c.
(Sigmed)

D. MORRIS.
Epward “WinarieLy, ¥sq., C.B.
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PRESENT POSITION OF £T. VINCENT ARROWROOT.
Messie. Fruoussox and Forsten, to Royal Gardens, Kew.
" 13 Great Tower Street, London; E.C.,
“14th Auguss, 1893.

Dear Sir,—We have not bastily replied to yours of the Bth instant, because before
doing #o we'were anxions to collect and give yosu the best information respecting St.
Vincent arrowroot. The chocolate and cocoa manufacturets, as you may Enow sre the
present ccasumers of this article, and coming, as they do, inlo the market for large quan-
tities' they paturally raise prices sometimes coasiderably, as is well nnderstood these
- purchasers are not re-seilers. On the top ¢f this there is oftentinies a speeulative move-
ment, and hence prices are undaly raised.  We do net think that there is much charpce
for any great advance to be expected for -some . time in the qnalitizs nsed by the manu-
factorers. The prices they have been paying of late have been 23d., 3d. vo 3} per lb.,
the importation being greater than for the last year or two. The good estate growtha
have fetehed 3§d, 4d., 434., and 5d. to Bd. for ehovice lots. :

‘We may here mention that recently a parcel appeared vpon the market from UGrena-
" da which fetched 31 per 1b. and was thought egual to the best Si. Vincént. We .also
have information that a much largér guaniity is expected from DBermuda shortly. This
island ha3 always sentusg the very finest qualities, ranging from 2= 24. to 1s..3d. per
1b., "enly. however, in small quantities. We heard alsc that we may expect & good supply
from Natal, which a few years ago used 10 send ns considerable quaniities and realised
mostly higher prices than the best guality of -Bf. Vincent. Ib conclusion we feel certain
that the growers in 8t. Vincent would do well for themselves if they could manage to send
to this market more of the finer grades than they have been doing of late years.

We remain, &c.
(Sigued)
FERGUSBON & FORSTER.

D. Mosmsis, Eaq.,, C.M.C.,
Royal Gardens, Kew.



12

A

€61 | 0189|169 | 980 | BIL | PAL | 97l | PO | GOL [O1L [ LAT |64 9191 | 960 [ 698 | 971 | 668 (16668 9565 69668 T
16 | 096 | 469 | T69 | 804 | ORL | 96l | 9L | L¢9 | 469 | LoT | 68l _23 200 | 698 | 05l | 948 z.w.m%mw.ﬁ@z.g e e
i , ,, A e
OL | §3F | T69 | 699 669 | €Al | 620 | FA | 004 | 011 | €8T | 608 ?E 90L | 688 ?.s 0.8 91865 L88.66 DB6-67 """ " " aaqumakoy
| 1 ) . :
T8 | Ghd | 00 | 304 | 641 | SF8 | GE8 | P98 | LEL | GFL | BLT | 098 [0.uel | 804 | 568 t_..ﬁ 198 [608-65 [FGL-63 [FOS6G "+~ " 1aog0Q)
| v ,
T8 | GLO | 9L | F80 | LOL | T8 | GLL | 998 |STL | GFL | G40 | 008 SBAL| TIL | 068 | L0/ | G-OB ROGGH|1L865]96665[ e e o saquiandug
, ,ﬁ |
LU | BEUL 8FL | LBL | 0L | 063 | 08 | B¥8 | G6L LBL | ST |BO8 {9660 | G0L | 068 | Lk | L¥B 3066576368 56G 5] e yaniny
| ;
02 |90 | GGL | BEL | LLL | 088 | OGS | OV | €61 OFL | 61 | 664 BTOT| 014 | 698 931 | 61 BHBGRGIOEE ilh o/ e voehyup
06 |30 | 8¥L | 6L | 8L | B0 | 96L | 018 | BGL | 6L | BG1 | L6L 0% | L1h | GOR . QUL | 0-F8 (3066358065 26665 1§
911 GLT | 0BL | LOL | 8L | 6hb 6OL | OBL | BIL 1 BEL | LOL | LBL [9TGT | QOL | GL8 | 8L | I'F8 |LOGTSUGGE 00868 i i gy
81 | 06€ | 089 | 599 [ 08L | MBL ' 689 (9980 801 DUl I8LIGFT| 699 | TOR 0L | T4 (00608 BBB6E 000 L
L8 1odg | 98e | nag | 119 g Mgc. FEO | F9 | 60C TSL 089l | 869 | L1 | AL | 669 LLG-6% 568.66 TL0g, "+~ oogoayy
OL | 661 990 | 639 | D19 | 990 | 836 ma@. P9 |00 141 (0L 60T | 989 | 098 | 90U | 93 |9V667 G066 8966 e Lmnagag
§T | 981 | $99 | 889 | 0.9 | 090 | Lgy- PO B00 599 BT | GGL TOGL| 480 | 198 LOL | 698 L16GE PLGGE 10680 e e vy
1 T — i i e \
4 o 2 @ @ @ 1 7 - . N i
TIE fpelE e mie B 7 E0El B O FIE EElslg
] - ! e, ¢, m wum._n angen -} a ' v
o | | 208 _m.qm < I
I w | o g EeZle |3 E g
| oa - 5 3-8 8 |8 m ® ‘BHLNOR
& 3 “ 5| 3 L FoeTE T 8
v ot M N R § _ L | g7 M o
% ‘Aamag | '9004YA J0 SOIT), "RELVUERANS, EERLERE R EM G ] "

R Q15 AT YAY RACRY IBDINH~-g8G] YOA MOLUYLS TYOINVIOE 90Q0C 40 6O TVOIVIQUORLE]



! 8G-¢
87§ 9
6260 8 snueg
6019 462 : ..:.:......Eugoc
P ﬁ, Cid 8.8 T estey
N 156 e A
048 **OINOGEO Ay,
. (wpumso)
. 5 "Yorngy) gsuny
. X . f wraasi—1L
COT8¢ 29161 80-F | 00-91| 0% | 80T BG-L | 08911964 | €8.v1(68-1T |epstit-L | 29.¢1| BE-¢ | 8E-GT] €0-6 | ¥8-TI E0-T [ 09G | 67T | 216 | OLT [:9g11} 7
" 806D AOLT | 68:8¥| B6T | €9.9F| 161 FE-6R | 69T 9%-06 | 06T (99®FTI LU [[6-88 | 8RT | 9GP0 LBL .| LO-HR) BFL | TE-0¢i 90T | OF-GY| 09 | sT:A1; 0T | STT5) 48T
00 1601 | 918 |8 josk (6 fgdo |81 ¥er [T 6831 BT PTG |0 098 |BL | 66T |9 o er 5 [rer|e | eaT @ f e e peping
100L {ppL |GG | 9T 8o |6 g0l | €T F96 o1 [EET |et [§T4 | 3T [ 804 |41 | le | AL N (616 |9 {991 |8 |BSI |6 | ke
Ghag opr | FEY (er |6 LTIU PBg |40 WU PRTOSED [0 088 j L0 (680 181 1885 | 8T i o |8 E1-T |9 OF1 PAL - {0 [T e sy
e8Pl (T | TP EL | 96F 11T {884 | 0T (6TE FFT 0EFT (61 Q16 €T [U8G | EE 1968 |9 L AR 60:1 | ¢ 11618 §55 UL IUIRY M
areg lorr o (93¢ Lot lowe tgl leeg lQL BTG 18E 6QTL 19T 028 {901 1189 i%% |@LE LFL gL {69 4k 2T VR LATLLRL LQEL [T ey gen
TUTORTG LAY [ LUE [ TE T 29% | 8T {84 |1 (909 [ 4L [S8OT |81 . (108 i@ [ FRG T6L |l el Or [g6 |9 | GBI |31 | 60T [¥L [LL [ OOUWig S0TGd (ew0"
4669 1697 | 696 VAL {146 6T ig99 |18 998 J LT €EBL |91 [36-G |90 | L0G 8F 046 |5 €L | i8 |00 ORI [ FL [ OLT PAL pLE o [Ty 0mslg
w96 Zgr  18BF VD |w8E [ L jged |1 @09 | 6T [VROL € R4 | €T 1 LD 16 gr g | 01 4 |9 083 | 8 9Lz 1§ 06 T UOSION  fuomuiesog
ozgd st [Teg | 8T a9 1sl lee6 | [89-8 |61 [BT-GL |er (gR@ |31 [ L10 [ QT |ong | €I 0BT |8 01 {8 8.1 T[RRI e o)
e 8OFF OFL 1908 16T 1068 16 FeA |91 (068 |6 (K8 |61 W04 |12 (€08} LT f6eL Gl T fog |g 9T | 8 91 FRL. g1 e ey
TUoalye Bor L ERE 18 (00% {80 jogR et let-4 lar legor yer Deq et 86 o1 18Ry |10 6 0T | 9 et |8 [0S L A L R ) A L)
69 1997 oG | 88 12:9 | 31 Tt 988 {08 [BEEL | BT WS4 AT 869 | 08 §48 1 8T 01 9T |7 04T | BL..) ¥0-6 | 8L 486 R
o : (spuuaoy) :
’ TR I8
V. aomasrq L
o) | ‘sheq seudot) she( 'seqauy]-shu jeegou]) slecy |seysay| ke sagout) sheg .gﬁﬁw sk oty "shugy | sanon)| ‘sfeqy |sopu)| sLug [woru __.m?ﬁ soypay; abeg | -jead
i : = NOILYIY 40 MRTN
: T ) o
oL AGQWIBNA(T ¢ | MOOUIAON *80043() "xeqruesdag sendny “Linp ‘enrp Ly qudy Rectidg "Lainapg “Krunuep m.

| |

l
I

I
m@l? .ﬁm: o9 | L1L1} g9 %.E 50-01 799 | QLL1} G468 [ 9G-95) GRF 6% | OR-GLL LT | 114 | 99T | 051 €68 | €981
E.mz_mw: 981 601 *? ! eat [rrog | G404 3.5 B0 | 9b0%| 651 | 001 Fo | Te¥T| 11T | 00-Ts! 0gT
A e , 2 S R R S,
F0-£0 | 668 89F, | LT 126 10-4 §6 | FT {616 [IT |96 19 SO-T [ OF 1 66T ! g1
0197 | 1y | AT | OFF 3D (86T |9 168 |30 150 | 11
9668 | 8L9 ar - les.g L6 95 |68 | 8¢ [ 61 [ GBI | R 8T €L 268 | @
0601 g .“; 198 {91 |38 16 AN UL LTIT [ PR | 1Y
4846 1@ I8 [0F (1568 |81 B&11 0051 For 1 gz (e L 8T T LT | 96T [ A1 | §6F | L1
9448 9 1ef logy [+t g0l RC-8 oy j ol | 0F9 6T | PEE |9 906 (9T | YO-B | g1
8669 91 ¢l 046 906 fLF BT 180 61 ¥er | 11 G5 i ¢ LTG |31
BE-EL GLe 1AL 016 11 a0t 1268 ga8.¢ 1 9l 968 | TT 1L 8 %1 ¢ €1 695 | LT
28-94 854 190 %0 00 1e6 16 SR | 1T | 69F | 4 L8 fes T j0zE g
wae RR T R 089 617 |91 | 88¢ |6 A N O N
i
I b
00Le 6-FPL! 95F | 00FT| 8o | €3TT 896 | ¥TOT6E-L | 6E.0T|98-0 | 696196 08 | GLAL) 08
: ,, i |

€589 08-7ET| 937 IT-€0T| 85% |0L-01| 0% 196-011 98 [dig

e 086 | 1T FO[pEe ¥9L 1 OF | 83

L0-9% Y98 | 15 06 ggg 1o | 001

FII 0 816 |61 | 48T

9159 0601 | 81 90F | T | 308

16.58

1e-¢

e

e g gRpAy

e v

T PUBIPOOM,
e cteieiengdogy ey,
-apny VPN
.Zwﬁzmucoﬁ
SR gaAOLD)
vreereniaann srs ...awd}w._u. CLA R
B At 1 Ted
oo fIngusY
30y uomary
iy X8R
(spuwpy3ig)
‘ROWORY) IS

ORIt N rery

" rereol,

+vecevgigndgann g
.....Uw:wumﬁm

+ofpory . A4Try
e AR 118 L T
T RIRap oket
:.onbanﬁmf
B R e :oasnum :

‘GE8T “UESREOE( OF RAVANY( KO TIVANIVY SOQVENVE




. i

DB rﬁﬂ 868 [ $9CVIF | G0-GLIL6B | 89:LT(46-9 | BL-AT{LGIT | RLBT| @F-L | 0%LT 09:9 | 00-01) L€ | BEETVBLR | ¥B6 | L9- | VE.6 | 6T-T | 088 {681 | 83.07) 11 4 BARRASAI -3
B Cens e B . t = { : - g o
20445 |L68%. | 8068 168 \TRE01| T0g. RL-EE) E¥F |ST-PLL) £FF |0F6RE | £08 00-67) 055 |9p-101| oT# | F1.64| 888 | GO-08] 965 | ¥4.9T| IS | GL-6F) 05F | BLEG| L85 | 1. [T RO G,

Ctvor er Vocw lor fev |er les |er pes |er lsor (6 ez |51 los |0z |tos et (exs (s iee |9 66 |4 |4R1 (S B s 1)
8500 qezp loge Lov lose 31 69 {6l azed )18 [BLL1 | 0T BLZ | 8T 649 40 [ €BF (9T | 268 UL [ FIE L4 goT |81 {Er¥| €l OO AR O 2 i
CeraeEST beme | LT 6% [er leEd | 1é - l¥e9 6l oGy €1 Sk 18 ead [ BE 9% (61 | E9E JEL 68 | ¢ FLTjor |98 8L e o BlUAIRIRWNG
eonn 26T - L0 (LT oot 3T e IT |tz pet {9E 12001 | 4f 608 196 809 AT | B6GB | FT [ 9LG 1GT e |6 101 | 8L | I V&I o opunheano g
tLUn lest 1 B3R 9L jgee | et BGOL |9l T06 -] 18 lue Il | IT (A4 | 9U lfg9 {91 | I8C [ BT | 84E [OL [ E9T |G 15116 0% 18 105 " equinoaipy
8319 83 farE |35 0P |6r (08 )& WL |86 36FD 90 J98-L |98 9G | €€ | BIL |08 [ E¢B ST [0d |6 097 [ 2T {§T 14T | 398
e Th BEL [ 6Le (st igee o levr o1 sex 9T jresr {10 l6se leToofiew gt leee 1T 1 E6Y LOD 186 1L ¥LG |01 | BeE |10 837
BLge [(B01 [ 08F |V ULt ge6 fer o jeer | el frier |81 cropt {eos [ob [8Le (6 € 1L (=] 201 18 401 18 011

Qb7 IVl 6T PIF [ vD o6k L 8T 1699 | AT (¥OL |6 1884 | 8L 1099 91 |&&p f49L [1E€ I8 e g SL0 |4 gel |8 g0t
gFT - 1'89¢ L8T [14€ {or 699 [21 r8 (16 w31 |84 6T P9 |1 LLE JET (€99 |6 001 | 9 90T 00 {B%d |4
P61 109 [TE 6B | er g |18 [BL9 (66 lgetT LT 608 [ 0F (49 [ 0B LELE ST (08B PET 18 | L gy )or. 18gr gL | 018
987 | GLE | VS C|9BE et dg6s |28 (869 | B [BEEl | FT JBO-L {81 902 1B |GG [ QL [ FeE o1 |6E |9 001 | 8 BOL BT 168
et I Be¢ (9T 89§ | B0 1888 | BT gL (st GEOL | ST €L PL JBLH | BT |28 | TI1 jERETOL (VR 1€ 191 0L vl e 5ol
8T 6% | FL (666 [ 81 1696 | BI 64 {06 66 0T (86:¢ [&1 8Lg &l 80-¢ | ¢1 866 | ¢ 28 ¥ 131 0T {316 811
981 | 806 | Tg  MEE €1 Jevs 108 894 [ EF (SDOL | €1 og-4 (07 409 A1 [0%€ [ 61 [ 90R [TT |68 |8 BeT | Bl {430 8T | 191
$I1 [ 928 1 OL 60D 1§ o2 [BT  09% 101 jub-El |8  jg82 [ 6L |ILA [ FI [ 86% [ 81 | 8LE |6 ¢ | g L ¥ 65118 Litd
ZpT |eew | 9L 6RF [sT wos [ B0 HE9 6T lleer (€T 1469 | ar (620 9T |T8G | €L jOLE | L L 06 |9 827 19 763
Gzt {907 [BY BTF P11 1S4 | BT 919 | FL . [GRID | gL L34 9T oLl 16T 1678 [ GI | 448 [ Q 98 g 8% 18 A 01 *anseo T
0ST ) 29F | 9L \SLP g7 BI-RT [ 6L 604 | 0B j9®6 | OT (696 | €8 - Jore | o8 lgr |1ee lor |3 % 86 LET - 'GRI | FL [gL [rmirreeriessiaedacy
geT | 46¢ | v &S fol  0TIL wﬁ 6e9 | FL. @Ble |1 649 |61 93¢ et |6LG |OT JBLG joOI | Li¢ |& 201 |6 eF1 |11 | 9oL * o IEH - Apoug
i 68T g8 | BT ELQ |or (o8-8 6D jeed 1T #8321 | 8T 664 {3 S 1 9T €08 | FI ¥0-€ i 8 e 1 ¢ 0T | ¥ onl-1 8 41 It 'BeRNoY sAIq,
geT | 00€ {8 909 gl gk6 9T Joo9 1T mesr e li¥Loj o [RBL QL 6B | 9T [OL€ !g 9% |6 [HQEE] 41 01 | T8 [ I e
99T | §88 | 6T ot lge01 LI (009 |60 IgegT [ FT [RF-L (8L %4 | ST | ¥0€ |91 [ BETE | gT | 6T | ¢ g8 | OT -8 | ¥ | €T [UUUUOT Teatapuspren
09T | 9¢% | Y& L OTP [ %1 [0z-0T [ 08 (L8l |81 RLOT |or (089 8L [3€9 9T {gRE (YL 188 i ¢ et g [AG S 118 og1 [’ g ddepr
6T |10 | €T [48F le  lore )BT JL09 191 ImT1 {0 [9L¢ (9T OT0 |61 - 1688 |FT | €08 |2 L e 6k |9 YT L 4 e wereglping
(spuviaor)
AVHE] LS
8769 - IBEO6TL 9FF | £O85 999 | £ECTI8E6 L0-81 | 29-01 [0F-8 9918| 468 | ce.o1| 6TF | €8G1| G0 | 008 | 951+ | 01| 08ig | Bept| W [t o obuioay
28:207 682 8.CT! 0L 16681 L o% . BBT-8B L0y | 1y 11568 4] 168 | &F Q821 28 981 | %% o8-8 ¥ e e L 1 A
F0-8 | gt 69® FPL6T 91:4 12 863 | of (954 L nmg LSO T AR L 7 B 11} o
56 st g2 |oee |2t | 097 & ot P e s g,
€201 841 15 17Ea8 LT R0 [} g1 . 4g0g [T )y ot
5 L [ ‘(sporindiy)
. ; o dug g
A
5F40 - 106-097 F6F | 05-L1{9T-9 | 0861 j¢6-0T 1EET L 00TTEG0-L | 08T 690 | 0891 0201|091 | 09-2 | £81 | 0011} 955 | oogr] *= frrrrrere i ofumony
ke I8 1862 89 . [go-¥e ce19 leo (lzos (6L (3 | 19 PO 108 |98 1806 o0 | TeIT| g9 * e,
e e 8 - e -
1T | B&F | 8L . BLF L BT |I€6 ST-61 _ 9 899 18T B9 LT FI O J 4Tk 181} &1 wE {7 e e gomBug
191 | F¢¢ | 8% s8¢ | &L 8567 | OT (el | or les€ |8l L 98T 11 1%l el lgss |91 | BAI odaypep oy,
18T Wy 116 gke |9l 6e-6T | 91 je&L |88 199 |08 1T LT |8 90:% | 6 e |11 761 et s aumanagy
1T IS8 TR 66 | Rt S AR TR S NI § N 7K A ¥ 6 e il w9 gy |4 T ROy
g1i - logs [ er o {86¥ lgr los0r |03 - 16 [ BT PRLID{IT @69 | 9T {669 | 6T AN N R ¥o6 | o1 a6 |21 B A B = E L
(‘spuepmor)
. : ‘omuom»u )
AR —g aaﬁmamﬁl.ﬂ
seqen}! sheqy [saeuy) sheqy | seqonyl -skeq | seyou;j| wle eegouy .mw«Q}onuEM *sdv(J | weypay .m.?a“mwauﬁ I 2N -gayony| sfeqy | soyou]; sfeq 'seqea] ‘shucy L%em
2l : ‘ : 3 I i .
e Cob *NOLLYIG 40 EWVA]
N0 ! TR | SIGUIBAON 1300300 saquagdag wandry ] tSop Unp BERESY } qudy ‘oI | rwmagey 1. rhrgauep m
i . | ; It B m.

Y —CRT,

(.03 XUVAKTP WOUA WIVAKIVY HOavauyg




13 868 105 6%BT |80 [BOGT {86 UGl | L1 PEEL | 12 [RTL . eg TE€'9 |63 680 | 11 90¢ ¢ 11 ¥ 46l 12.% 1 02
9T FL (9T 090l | AT jog'IT |91 jgeEl | O LBl 8L JoL6 |4l 09 | 8T 61'¢ 1 6 LABE or'e |11 0.8 | 91
UOITL | 8T jpee | 21 (8e6é | 8T jsOIT | 81 (948 1 0B 65’8 | 61 47 | 81 LT 8l [ S B 2681 91

LIRS :..:.:...-..h—ﬂn—ﬂaﬁﬁ
e R OUIAL uzgs

GUFE EIellore | VOGLEL | SOAT|LOPT | O8°L|16R1 | STGTGEEE | ST OL|YVRT | I6TE[EU6 | 00'61| 09°G | 6891} ¥LG | BEBY| FOT | 188 ) 4E | €GWY GLg ) qg0r) T Buanny
SUTEETIRV'GE [15°001) %08 (50'v6 | 928 1sr'061]| 985 lsgeor| sv¢ loe0oT| 46T [8'1S1)| 068 [B66BL[ 178 | 08°GL| 906 | JOFL| 19T | G0'0G| BOL | 16°26) 981 | oG6¥| &lg | v |7 TI0L
., . — T . K . . . prssssnsraneans Mn§

gee’ w6l logs {03 v 41 lowet ool (og lpeni ler [tes (ms fioe oz | 1rs lor oT [1§T |8 %67 | 8L |6¢ |81 T ed baot

B9 24T Jog'y | 4T lsee el _ﬁwmﬁ ww WM.% ww pe6 [ 9T (089 |8 800 | AT | 9L'E | ST FOloen s taeT AT red |6 I P

196 098 ee's | €6 Gon (g6 loo€l |18 legor |16 peer {81 LTI |36 lovOl |ge [ ore | Ig |86 el | LET |11 09l |9l | 0¥ [T NS o A
tvL |18 0Ly g6 rorel {06 el | €8 jgewT |41 joo'iT |95, EGOL |88 [ 90'C [T | @89 §T 48T iDL JogB 8T | 184 | 0% T e
ov6 |8 lgeR {61 leat o1 [tewl |6l [pae |61 (ILOT 18T 6E6 |61 [ O6LY \FT IEI9 40T | 9GT (8 817 ¥l | PLE |41 ereeneets gpnd
084 | 2T gr6 | &1 lgFos | 61 epT | 21 Jowl | €U (88T |sf fiwl tor les9 g1 | M8¢ |1 901 ¢ |ogB &l |e8g |3 T oici,
96 (61 (T6, |11 BTST | 00 jeeeT | 61 lewel | ¥L [GE9T [ ¥ |66 | €6 | PV | ST [ EEL |61 | OSY | DL 9IS |Gl 1§10 |08 o quossang]
S50 |91 oLt |61 loer | ol leevr | 4t o€l | T ARl jos o8 (vr |49 [er 1609 |t (60T |4 |#gT 10 | I8¢ | €Y e plegauR)
w8 les 1099 | T8 ‘soel | Bf |towT | g |eeY | 8T (SBFL | ¢ Jee'IT |61 [ 98¢ |6l {090 | 3T BT [O1 | eB 60 |oLe |6l e ase) uory
Gr4 |61 gt 18U [B9ET | 9T jorol |0 js6El | FL 06T |58 BLTI |81 |10 171 Ol (W% |8 |9T% | ¢l |OL¥ |91 POOMIIL
WO.@ Berpen visam s brRianues Qﬂw;ﬂu
62
28'9

| (spueryBry)
i h wmoys, 9§ 9
.Q hoékglsh

SU'LG 109G gy
LOVIY 1662 o
L-BFRRI06E 0 l80'g
e leer lags

i !
00PLiea6 | 04'LTIFe0 |00GT GETT | 00T /860 [ 061 ¥L9 | 00411 €0 OCELLLLE [ 00°01] 20 | 00'C | 38 | 0D% | £0F | 0GIT| v [ efeay

8 {9981 | 96 0BT | 85 LVES | 6B 96T | 68 lerer|oe | owe |16 | oo | oz wir ol ley jo ey lze | oo veeeeeeemgg

8T (@6TT | @8 - FP'L | €6 LLTT | 9T

U leoe (12 9 (81 |ere |er |1e ¢ lom |5 oz |sr jEes [T apwvomoy
6 w99 | ST [we'g |81 00T |6

It 058 | 6 WG L6 L OVE 4 o9 g Q0" ¥ 1.1 01 s s b g B0

: . , (sanvimo)
Ay } | . ﬂnem >
[ JUN e ——] — e o ¢ - .
90°¢L 932 06°¢ 116 | L0ATOwL LR RURETT | 08T1BR'8 | 869TI0LY | DOLLY AR | e8] 98'F | 01T | 86, | 0vD | 361 | 000T| FOB | GEEE] v et sBensy
a e T T — ) A Ll SN — ;
e 2083 | 96C {IN'OPT| 996 LI €8T OGOIE| £15 ([C'0ET| 368 (BFORL) COG | OL'AS] O6E | £F09| 80T | ou¥r| 96 | 2008 061 | pos| st [ v I s rusog,
T i e ! ] .
L0108 Jost 6y e e et ber |1 ko g1 e gL St 15 360 |8 |88 L4 b el i oy
M.f.m axT Org |91 gy8 ST [pE8 |6 8L Moo el 0 et I8 e |2t | Tee | BL Q0§ | et woaeR
. El8L e 009 |15 IIEL |8 56 |66 1987 Los % | g3 p A D A L B b IR o
,Mn.ml, ) EOT LL ARGl 0% T g TR P AT Iy e e 0FT [T | gg | ar | gRL P e e meiomeq
%V% 761 0L |9 ter 1T o s mral ifLs 16 Lo 18 (% fos 19 9gg {8l |0k C o [URL HOQD)
9re3 g 0G| 31 ( 5 (o9l 8T 1811 10§ | log bewv o1 |1em |6 |ogr et yem o1 |19 AR e 4
1890 it 1ee |1 8061 ¢r | os Wy je  Iwr |9 lorr ol |igg |8 . |ede N ¢
;Mm,oQ 08T R R Y a0 el 07 |1 °1'9 ary 1 0 9 oeT G e 91 ol . ......:...:.:,. eery MSM
018 A 6961 51 o 207 |11 e |7 o |50 |2 13T [oeg e oo ot pioyymy
4iEs olp 8¢ | 31 8L 91 o1 8L | we T L6 o1 |5 e e B AL 1O e e o noyagoty
9EER 6T it ) 124t 5T 58 lige ce |10 et |0t |est |30 [ore |51 Leg freermmimemsoo i g
e L 08D 209 A et s % we g% et 20T | 01 96" ol 155 | 08 ¢0d fevsssnse o goming
| sugs ast 584 | o1 w? 61 vl oes o6t |11 log |or |0 8 ERE OE e Rnee
£E8e Bl RS 9181 81 91 | To°¢ e {00 | sy |4 jwrie  |ee1 |01 |o9e I i
L v 9t 2071 7 0T | yeE 985 | ¢ 6 |5 6L |% 6%1 | L ORG {7 o e Nl SR
CspuergSig). .
ugor

. ) . PRy ot TEL

.m.?Q -sanouy] wlecy [soqouy| sfeq sompu) slag | saqouy) -shuc. ooy sae( [wayouy| sl soysuy) -sdaq [soyouy) -elrq |soypuy ‘afeq |sagvuy] S LuT | soyauy| -sleg sarpouy] sheq .auew ;

B — . |

“NOTYs 40 TRVH

sfEiog | aequesaq A IBAORY 1940150 “1aqumdag sndny fmp ‘ounp g ‘Tdy

Rer g -Arevaqe ~fasnep

"GOTIRARH

_ . penugguor— ge§1 ‘WAL (IO OF XEVANVL KON T17INIVE S0oavauvy




*,‘ : : ‘ ..... f o T «‘;1,;}:},
249 P01 Fc‘mm 2381 2L _ L8581 36-% | 6801 et T B R SR a7y 8
GET ! 19:0% | 201 5806 6F L TLEYY PIL  6F-3%) 86 08'2 UTEey;
«, : ; o » [~ T : g : -
18 EF81 L ZE 04 ¥ 81 919 | 9t erl s gRl L Lampy
D80T | 60T | Ut e | vl BT §Ta | IT e gflubma) vepg g
26 ST-RL | €1 lelir ) o6 gty | V1 ¥l 62T | 6 T nonmg 9010 uagL Ol
AL LIT | b - 07TE ] 9T ey ] 6l or't w6l i §ioyod.
71 FOEL | 81 16401 | 8 1wy 1T 033 ; 01 T RTIDURIE yibogy
: Bhe | 4 i i P et g g
% CBFT | RS FETT GG 1y |9t 18T ¥
91 Fe-LL g 6L 2L01 1 OR gLg L gl FOL 6
6T ¢6-21 | 9 _mmﬁ 61 oo | 61 RT LT
, . ,ﬂ . lepiwpsory
w , ! sawer 9 {9).
: | |
3 NS - : i e | SNV S — RN S
GRE01 O0ERT 1205 | 00-08 €161 & S&-FLRLTL | 00-4119¢-¢1 oc.mmﬁ 08:9 4 00-2Y| T9F | 00-€T) L&u | 29BT{ 36T | 008 ) ce'@ | S8'GL} rog i 2931 " [77r oo ofuaaay
G } : — LS
0041 € G886 OY  [BLBY | 0V 5BLF | ¢ [seee Cor 15-9% |99 m_m.om 19 ¥8-81; 68 2e.L1} 88 9Ly | Vo % COTL ¥R A 8 3
i
4 T T - T T ¥ .
1¥-¢ | 0% 08-9 { 01 16681 | &8  '¢8-01 | 0T [BEIT 9F-G1 | 38 6z9 | 03 96€ | €L £6-¢ | SF VL8 66'1 | €1 10¢ {91 8YH T Y wolg
CBROTTRET. L 089 | 6T 6L ) PT €3.08 w 08 83-LT | 8T dO-gT | 41 {aglt | (@ gl [ %1 0 | 81 919 | 8l 6% | 6 98g | £ gy 19t FRY TN My
L QLTOTRLY 66-6..4 ¥T 0801 21 10636 | 8T 1011 | €1 |S%-81 | 60 820 | 41 8E¥ | 71 €649 | 81 B6l1 | 9 0s'e | T 10 i€l ogg e e peeyy Sundg
8 | ! (apumadiyg)
i - - - 5
1
R e ; N e [ -t ’
46:568 168181 00:£1 08-6 | OF-LT1 68-F | 00:GL] €G- § OC'TL) 80T § 06'9 | ¥O'T | 69TH) 8¢ | €461 e BRI0AY
8918 G08'F Hﬁ RS FOE6L PLL | T6-BY) 00T 1} 8B-6F) €11} (19T 69 QUL 8018 BEl . e [Fyag,
) |
L 3
- ! —— ! | e I T [ .
9F:6L F01 689 [ ¥6 | 49-¢ | 9T i 61 3 018 m LT [SE 2R 48 €8¢ | 81 ' 68 M 2 892 G
001071012 (016 1 98 | 099 | &6 I 81 61 207106 L LEC BT {19% (8 L8LT S | eog  syjouvag
8019 BT 54 1 61 861 1 8 | ot A 1 20¢ | 61 | 01€ |aT 998 | €T w L L 3 UM
8L Ll 8G:¢ | 6 L8 P 8 | L €5y | 9 288 | & 58 | ¢ 1656 | & 92 I
0808 HH8G 4 AeL 95| 81 | 83 ¢g O4ET 90 (126 (s8¢ | 186 |9z {9BF 1ET 4T 19T 16T 8 96 sperreeiee e qhsadog
o B8k 18T 8¢.¢ | OB 91 i 8T ¢v  [eBgl | i1 {1901 | 68 686 | I8 9%-9 | 41 619 1 gt ee'T | ¢ P BEE [y G T
oo ¥O0E AT 96-L ) 6% 81 ' g% 6 (860l 141 85ET | 18 1 Q1T 1B ¥6:6 | 18 L9 | LT SEL 16 £9°€ suvagegy
0681 04T IS | 8T i 6 g1 A R A A A S X1 I 16 69-9 1 1% 61-9-| L a1'g | 8 | L4 T T DU Datlfy
e BOSE ST ¥9-8 | €% 81 | 08 9t [6&61 | €1  €1-EL | 08 1611} AT 609 | L1 1061 8 891 | & |90 i ey Agsag
S T8 A Ly LT 97 i LT 081 0T 886 | 0B 146 | 91 ¥eq | 9T 609 | TI WL 986 | 11 QR pret et pung aomig
i ; (spuspnor|}
| i B
M swtoyy, g (v
i
”,u,w;sﬁ sdu([ .Zmuﬁm ‘shury Psagonflsfeq ‘sagaur; sfecy ﬂmwaoc‘m s£uq [warjou) ‘sfug |'soypuy ,mhmﬁ “gorouy slegy ﬁmﬁ,o& g g
; ! o ) ‘ : - ‘NOTLTAY A0 TRV
“sjege FR T E 0t by G e - . : H \
- L URpeGSg, r IDQURDA(L M TOWIAON] TAGOP0) aequindeg uwﬁwné« g ‘aurp . ~fuyy ey “goany Aoy “Sognmep W
- v ! B . M.

*poniNeI~ 58T

‘UIANEONA O AAVANVE Koud TIVANIVY souvgyve



Ga 1101 LeTT onTTf€o | 98P 86 | RFL P ERG | 48 LL) e By

o 1 EL - e

. o v g

o ¥ 4l 5 :

a1 ¢ 8 B |

9 9 of seeppg Fadg
o g ; L L AL 8 S

01 Il S 9 T R

! ' (spueproy)

. i ST e A ]

187401 e I F N R
5651 ) L4 5l 3 09, Lo e gy
01-0 SR e 9 11 semeseat =i o gpaom No]
26-01 A ERL 9 El 1 i TRt " e
6607 0F¥ | a1 L ] eI s e wreee e s TOYAY
90-51 FeR o or oL st esr OO i e e
Fg-11 L1616y 9 B §1 [0 et Cpiundeyy
061 Mbm 6 w_ o ¢ e caverrhaaraans b .w..o#ﬂ&x
8171 L TL ¥ 9 81 R
9381 98¢ | 1T ! L i A ¥T siesd el g AL
! : {"spurpiav])
1 - : “BRLUE] 4G Y
9908 9R-8CT| L3-8 | TL'PLIB6-9 | OOFT |OF-RL | EFRTIS1-0T | 1LL10k1T | SFETISGFT | 6581 | ¥8°2 | 98511 909 | 1.T1) 884 | 99-0 £5.1 gt
JENS j N S - 0 et el Il ’

POMEDELIT | OT-LG) 60T 166-65- | 86  [SLT0T| 61 [38.¢01 p2r [MB.6L | I8 1€R10L] 8T | 06:¥5) 301 | OFEF) ey | €0-18) 92 {-09-8 18- : * L

BLTB %% | 9T 04F | ot [BPIT [or - jie€l |81 (9467 | &L (8e.eT | 6T ! o0g.L [ 8T [ E¥O T fosg | 1L 011 1 S o SR

args jogr -1tev {65 i 1o |sevt ler lwer ov oot T ferr BT ess &L |66 16 03F |9 one | 9 181 L | a8 i suag «_&ﬁ.

i !
wootfier  {8A¥ L TU log-6 | T 19o-Lr |38 Jwer {61 lenar |®T  jevwer |05 lome |4 febe lsT 163 BT leor |4

e ari [ficnrnes i e i e B

GBO0STISLT | OFF i 6T REBT | BT |toge | ve Irion Ler ledr w1 6aer | er |ooer] ¢r | 696 [er |wee |11 |ors |6 | #0@ g | [ o gy woog
3688 18T | 00 |51 [oh | OU |e6vr | 85 leri1 |8t lemor | of  le6-st |65 uTg | 6T 1600 |PT | eve €1 |9l [OL | d8T |01 fapE [4T | o [reesesoeog ofeeg

96-89 1841 €T 113 1686, | 81 - 8200 {87 020 [ ¥0 (8807 . 01  [68-1T | ST 89-G | gr €9-¢ | o1 [ AN 9y | @ 66 +T 53 8 L2155 20 L :.,...:..::..ﬁ?&mc
s ey o
{epueaiy)

ey

9R-0L louT . 130€ [SL |60 | 9T {6 | FL 0SFT {17 00T | BT 6601 |oT | 889 | AU | &S ar |88 [OT &8 1D 08 19 Vreg-ler |wes et

st

“deyauy] “sieg | saypuy| sleq [seypuy] sivg sonou| ‘shu(q |sogomy| siecy |saqouy; "sLeq |'seqony| ‘sduyg sayout) -sfuq |saouy) sfe( Fsenouy| aheq {smpu] ‘s{ugy | 8mougi ‘sfugy &maﬁj .i,.aq REET S
T R | i i ;

, ‘ k I e AT Rascrat e ?Wu}!” . NOILVAG WO HRENL
Lol AW 1 RQUIBAON | - "I3q03() -aoquiaydeg “sudny “£mp eang - Lep 1y qosapy - |- ArEnaqey. A.n»,d,u::vw W { R : e
. o » L N B mi , _ . :

"PANERNC)—EGR] UEIRICAQ 02 XUVASVL WOUL TIVANIVY SOTvaMv(




Hg.mmm. ,mu_u; G0-GTY 06§ | 03€L] BT-ET]-0¢ET | 26:11] OPCI{EFEL | OG-0T{LLTT | OSLL] 80-0 | 08GT} 29°¢ | 00-TT[ BL'E | 09°L | 86

$ 915 8Q-1T1 ¥a 0811} 15 496} 9% PLB6) 16 (1028 | T8 jroeg | 88 10-T1| 8 8101} 58 ay-L | 4T 96'T

“ger 98:0. | 71 689 | o1 20211 91 1651 01 |99:8Y | GT - |16l | 6 it
LE B | 8L 0T IR R4 89-511 6 LG L o1 [EPRT | 6 L1601 | 91 8

9.¢ |01 Labw {Br | ees | OL |6
vele lese ot joue |¢  [&01

| §6:05 | 0¢-15160-GT cm,mﬂwm.z 09-88| ¢F¢ | 06-9T| 99-¢ | 05.FL| g¥:g | 00T} 98 009 | 98°T

S alaoest) 868 | wet) 148 | 0091 get| 061

o 5

.a:.?,:.u.,:...,.s mmuir& - .

QLBLT LS LGTT) 98 B30T &8 7888 | €F | 9965 €F 1G] I8 |rees | 9% 06-0T) B¢ 8L | BE g |16 grl ter | e

e —]

A I e :.uf

868 (9L 9% | 01 809 ¥ 6261 €8 108T| 85  160-61 W: 2917 | 88 8F-g | 61 956 | 8l 2g-g | 01

061 o1 N T
1068 |67 [ TLL {05 [ #6:6 | 8T | ¢e6T| 08 @ 8HEL{ 06  GOI1 | A1 @LIT | 85 | ghe |81 110% |91 | 6§ | TL T 91 SRR T T
| i EpoeydiL)
i i AT

vo'gl |16.441) 209 | eRot! %60 | gre1)

COBPRG |BGFL | 64-8%| oeT | 96-4¥F} ¥EL

9011 | EL-ST 6000 | 9461 029 | 68-G1) 61-F | G&-¥1| 80 Mﬂ.mw. ¥6 | 949
1983 | 16T 16608 | 891 | 89.6%| LBT | 69-G6| VIL [ g9ge| M6 | eos | P9

e i g i ewﬁww,ﬁ :

iy i pog,

o-90-88 281 & | 199 106 a5t | ¥l 6881 | 6L 1gl9 | AL | 8LC | BT I o jore |9 A RV I -
6679 [£81 ST LELL | 4T 06-11 1 91 |10-TT |15 594 |6l |8y |F1 BL |gg1 |4 - fatnatd 1Y R
1979 081 61 1699 | ¢l £86 (B (LG8 |06 | 8TG | 8T | ¢I€ |91 I o9 g T
288} mel P 999 €T 86-6 1 9T - j9g6 Y8l 1199 | 4T [ T0€ |6 6 g9 |9 R 1 T
6169 BT gL | E8% 31 2-01 (71 ¥66 |06 {888 (9T | 098 | 4T g1 g1l 8@ i SO OYOY

S pbaR 18T ¥1 (199 | 0 89-91 | 81 MBI {06 918 |¢0 {689 |91 (AN RN ]
o 1804 AT o 9.6 | 9L BT {184 )OI |€gh | 9] I tee |2
e BT RE L 81 00:6 . AT 9T oy g

12 919 |91 898 1 91

OOL| " e i .2.:...0w§>4

" 69:88 1905 L6k | ¢21| L¥-L | 8861 868 mﬁmﬁ«m.w 29-08|1461 | GLO1[78.0T | G&.13| 896 | 00-08| 62-G | 2897} 227 | 2961 0g'T | go'2 | 6V'E

991996597 | L-689| OLT | 9262) 691 | €914 801 | ¥6:99) 99T [GLTOL; 95T 0499 | OL-T | 899} 39T | €6:9%| 16T | 1788 T1T | 19011 59 | 46°T1 BEL | e e o giey,

€036 1961 | 120U ¢5 | 9%6 | V% | ¥28 {85 | 9c6 ST [1BFT | 9T LTI | ST 96TI{gT 0oL | 8T lgreler {9371 |8 8T 91 e e e gy
wi'dt et loss | ol | 184 |81 | 2z0t! gt 18 | ¢5 B2TT 13T 1286 | 9T | 164 [PL | LGF |6 966 | 8 g o'l ST | ORI |- e o o Buymme
1976 916 | BLl | 88 1954 | 9F ‘oe6 Loz el |ce N9 A1 LTI |18 | 0881 16 | 649 | 8T |9 |1 g 681 ot |osL e e vgnaIpuy
790t ls6r - | 389 |91 [ 1690 105 [ces |87 jewL |81 QLT MEl BLIL (T8 [ 118 {18 |99 (9T |06t |l L W 9L 4 GLOT{ e o gavagy opeun
go-cd 06 | LFB (B 1 ALL |88 048 |16 | 698 [96 (6LRT | LT eg0U {95 | 186 |96 | 499 |61 |ge¥ | 1I 6 9%l 81 | 096 o iomnoy SRR
6656 12w lger B8 | BBL | €6 |96 |16 | ¥es | 6. (6881 | 21 |ieTl | €6 | 196 | ¥% | 100 |BL |ogg | 1T L 9g'T 61 .| o e e QORI
£6.8L 018 |86 |Te | €8L 15T 1698 (8T |9aL |8t [@BIL LT lgott P3| 968 | 1% | 8%¢ |51 v | §L 6 e T 0Rg L puspsy Spavy
60.6L 1206 | T6€ [ ¥6 | 089 | 9T [ Pel [®F | e0L {41 [9B11 €T lem6 {86 | L8 | €6 {89G | 8T |17 |7wL P 96T v eres e e gy

(sputiydig)
qdasop g v

f xorwasig-- 1A

{ - G S
| e

HAYDY

R I
|

weyou]| ‘s 'seqouy: sLw(r I'sonouy Awbﬁ«
B

.a,azuﬂm sdug eqang slu(] saqou)] sdeq Psaqon]] sl satouy! akeg seqouT) 'sheq

‘sfeg Fsoqouyt weg [sagany) 1w 0o
| M |

I
ragrp ‘g qudy ] prere _ lwnigey 5 -dasnuer
i

i

|
TREORC | CAeqIRsON TGO aagiuandag M enduy Lop
: .

S : : , !
Teennguos —pART. ‘PRARAONA 0L AUTANVE WONL TIVANTVI SOUVATYE




e e i gy —= e i et iriin
BIOL 9269 (86:G (50-L1 909 |o6.11 |I&¥1 1921 0101 [66-L1 o031 jsoar_gmol s e tegr | 987 jowsl | 305 60T |51l BT | Evi e | esg S e adueay
wmaprr — s vt |, ot e v e e o PRI o b ke’

BFLYPL{BE O0EE €5-60T |T5-638 |T0-9TT I99.¢L5 |60-9BE [15-FEE 106:T61 {L¢- :..:%.m& 1. 107 (9F-56T [10.608 [F6-95T 88608 E.uw“?sw mm.i:,gm. %I.mm VoA 5118 166.081 | 85:8F e s s g,
(spamaoy)
FL29 . 00GST |5L9 00T 0BG 0g.g1 [LS1 [99-2T [46.TE Joo-61 [SGST mcm_ﬁ LLTE lpedl _S.m pegl | 09 00T 099 | 19T 1008 |18 0OIT | & | aeapay g e
o . SN SRR P & 5 B » * ww & . M 1 (spuepBig)
€698 00-G8Y 08T |TaL 8,3““.3_;3.5:2,25%.5 {6051 og.er - |49TT log-gg (V'S 0901 | 38 loo- 009} €51 06 | 0% oneT | 8 e saIpuy Ig g
SO o - : = ,r r ‘ ] N (spoeisory)
SO8L IGLLL 09 BBOL WEE o) g7 WO LI 006 J9E6T [BOAT osat” 060 lbgier 1 6T (€81 9 LD jees 0E ‘Sﬁ g [ erudasop I8 D
ereos , MEm 9 el _E.H A.%w:%_mv
‘902 L&-4  loB L . . R . % X . .05 -0 11891 £LL 60T eg81 098104 3 crrees e ydasep ¥g P
. 31902 Lok 0818 7L gppr (86 ST-61 (7B (8R05 |TEED loper ¥8.0T lggag 996 0G05 | O , ., | : ﬂ: i A
v e : : ‘ ; : (spuspmory)
481 B9GCL WT-E LAY |9T9 ooy 846 |IL9T 1911 [FLLI B6TL lergr 8OST [go.0g B%9 |T1L-F1 847 |ILOL | gre Joo-TT 7| g0 [P8F | 86 R4 JEBE eRIT | L P Kowy 1y g
L | , ] w :  Copuaao)
¥l G60fl 10§ 191 B1S lggor 18T 19-97 [t7.e1 [B9LT B8 leoqr 2611 lpge1 B (trgr § 89 9911 ) 61g (16 901 lgg8 [ 658 [prgl [ 6 [UTTUTUMIL A8 W
_ R . § 1 . o : m..nm.nﬁw_«wmmmw ;
Tﬁ 669 lo4r (SVFT [EFST [BTT 11T 0F-TE lgrgy |899T [gger FBL beeT | 909 [LIT | ove 651 6ot | 66T heTE ) 4 : Muum,a“m. a4
, : H%g?&v ,
816 lopor POEL g0z (951 6.7 3. éd
6.0z 1066 6% 10011

o 2 25T (oo 189+ 8 o ed 916 ¥l 5:%@@&4@“ “AX

e : ?wﬁs?&w.

e 6811 gogr (269 |ogrL [PLD 0G| €93 0g-€T AL

. | # oo CopoupaBig) .

o Rt BFFT loppr 1688 lpeor 048 lopLT | LFF lecer |98 | N T [T eeer A
P , i o S (pousoy)

1669 © 189-261 s8¢ ¥9:4T (LFF 6061 468 BLAU LB TE prgr BRL loort |69 0991 | ATE RGeT | BB [Wp6 | L0e RO | 61D 089 | 601 85.0% { 88 o 93& E.q

) ‘ S e ;QE&@
BI69 EEOST 9P 6060 999 legor 8B 1081 (09 |L9-GT LGET |ig.gr (058 |raor 618 9916 | 168 gL | GLY EEET | 20- 008 | 0BT 0001 Tediag: a.u
i H | .

H ! H
o # , , |
9569 0%-991 bgy - 00T 919 .*8.2 $6-0T “oo.8T %6 (0081 1o%T lgpp lkb4h lnger l606 locot | 0% oyt | &€ o80T | 081 9L

FL1 O[T

80RL- SRTALL igg - L4 609 lyg.op 19007 ligor loz 0081 [FB9T loppy 1988 . arrr {976 9901 | 68 poor | 995

oFeL 06HHT lgp 03T BOF

cT T €06 (F1.OT 681 (6891 [96.0T lgo.py 1169 [is.or {28  8e¢T | Oe8 GBI | 988 06 - |eg

,..ﬁ%.za £0% 0091 LOF  igeor 854 0861 6674 iBLgT 6811 P BL T 06T 188 80T | 0O 81T | B4 gO6 1 €01 009

‘

BT TPy O T e CIRTLAT U LRI

akugr: soqauy she(q [wagony g feq sonony| s fug [sapu)f kg |'00U]| shyq |savouy slieq |'seony| ‘skeqy Feonouy] shuqy | senou] #heq] sequy) g

CHDQURkON | 80300 *gaepmandagy ‘Jnfay Lop . .uauh.; g Tady RN

‘B68T ‘uRERADE 0% ZUPONPL WOWL TIVANIVY]  BOGYSEVY 40 JUVAKOG



;,e..a ¥4 88

‘Y g-20j ¢ ><; -

, aa &

19481

Beie e ol o e e e ey

348

g
%
&1
a1 -
s
41
81
41

gl

| B ;ﬁ v
e e
89 061
3T 1
CRgogl
Cts
s o
E XN 1
09 Tl
aL Bl
&L el
&9 er
69 81
18 €I
96 g1

e io 3

o
g
00
&
8¥
e
9%
o¥
W
]
o

s
o
o8
88
18

L.

w .o e m %,
=3
-

D m e e 8o o wm O o
-
=

-

o
41
ot
3t
BY .
14
gl
(31
3L
131
21
gt
g1

w3 o & o O oM W &S

W e WM

A 128
8 T
LA ¥i
[ 44
Ném, ¥
né,ﬂ {4}
gL L
8. ¥
8.9 T
66 ¥
ye- 31
91 P
LA )

04-9
o8 =

AW

0

‘e

i
B
a0
ki

L

up} 9} 20) ofeieay

uey aYy a0y %.Eo>4~

LR 1 2T 8t ¥ : a 9

o L 90, 31 8 6 21 6 gl $1T 61
6. ¥F [T 44 §0 ¢ ¥1 g ¢ @ [ 3 4 § 00 ¥l
0 .6 0 Bl [ 2O 1 ¢ & 3 6 3l [
o ol 0. 5l 13 ¥ o8 6 &I & o1 ¥ooM v
6 G 0 s 0e w1 63 6 @l 9 g 8¢ ¥l §
g o1 6 11 LT 21 82 6 8l 0 sI 9g ¥l 4
6 81 6 T [ . 14 %3 6 oI [T 14 8% ¥ f
R g T L] « ] q k| a k' A3 # |

‘2681 ok ayis0q | g9y reed ey 10y TR ek 3&3 2681 Teof oy umh *78aT ves.C 813 203 76 GB8K sroak HRO AL

IbquIsag o bﬁaﬁ. o0k oy dyg om a0y aefeg Waoig pooy) WEIPHT 1104 903 Jo Seod czsaao% 30 pdtudyng Spoap

Swﬂ Sc.c

! .ozn:_o:_ Emﬁ o

‘savokgp Ao§ AdwInsL o _mE
v@&&g o Q68T 1US 2661 10)" TBIUTY 05eiond ey,




