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REFORESTATJGN TBCWH(;TJES 

by n. 3rrir:e.:jns, n. Haswell, & P. Van KeJrrell 

1 .o HJ'J'ROTJ1JCTIC 1n 

_/~ 

In 1976 at the invitation of tl1e fublic \\'orks Deprirt,-ent, 
reforPRi.atjon trials cor.rrenced on Stenes farrr, locaied 
just eHst of the 800mm annual rainfall i~uhyet. 

Faced with tlie problem of stec1tlily risinc increases in 
the salinity of Wellirifton heservoir, P.W.D. were hopefc1l 
th:1 t the trials would t,ive so:rie indication of the effect 
of. r1•forestation in lo,,erint: t roundwater taLles and 
reducinc saline dischaq es. 

'Ihere is o considerable rap in the kno,:le<Jce of hm-; tree 
species (other tiian the natives) will trow botl1 in the 
short and lone term in t}Jese pHrts of the Collie c2 tch
,,,ent. Any old er uno 'rlell estublished rl~cntinc trials 
Rre either in the hi[her rainfF.ill areas (1 ,OOOmm/ye«r) 
to the west or are in the varjous wheatlJelt arboretea 
~ell to the east. 

'IlH"re wa8 also ncr;liEi ble h:1rn data avaj lable or, the 
effpct which trPe rlantinc venerally, let alonr 
individw,l ~, r,ecies, rrie--ht have in lo-werint· rroundwriier 
t a bles and reducinr saline disch~rEe. 

The {Teat differences in rroun~w,i.er tables ber:eath 
native forest and a.njoj ninr clerired pa:-ture do rive some 
indic~tion of the nossible effect which reforestation 
could rm1

· e. 
,·. 

Therefore, whilst behlf' well aware tlrnt the question of ~
reforestation would 1".e in controllinp Baline cHscharge 
was larrely unknown, the objectives of the nlantinf trials 
were:-

(1) to identify problems and key factors jnvolved in 
establi shine. and maintaining tree growth on the 
variou:. sites :inclu,Unc saline affected areas. 

(2) to esiablish reliable cultural techniques for tree 
establishment. 

(3) to Measure the effects of tree erowth in lowering 
[ ,round\-.· :-, ter t:,bles. 
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2 .O R•~FOHJ•:;i~' A'J'JON 

Current apvroach is as follows. 

2. 1 ~ii te Flannj nr 

r1an'.linE should cor;rncnce n t le :: st 1 2 f'T'onths r'd or to tiny 
r1la1,U nr. Broad locations for Rtra teric block rla!'!tinf, 
are chosen in assocjation wjth the Water SupDly 
Autliori ty. Loca ti ans are j nfluenced by rrob,: l ,le intake 
a nd valley R0ennre sites. 

Followinc: a soil survey of the area, field derr.arcation 
is carried out in lr; te sprini to excludP. si tcs which arf: 
alrea dy j ndica ting surface salt and/or WH."lerlOffinc at 
ti1 P surfr, ce. 

A nropos c d pla ntine plan is then drm·:n ur> selectint: 
sr•ccies on t.r.e basis of soj 1 types a11d torofrP.phic 
pc:sj tio11. 

Curren tly the follo ~i~ core specj e s a r e u s ed:-

i•: u ca l yr tus rudis - ? loa d e d 

1~uc. c :imalr.ulr.rn., js - hive r 
cum 

Eucalyptus wandoo - \fandoCJ 

rum7 
Hedj 

Euc::. lyp tus cn.lophyll2 - Mr1rri 

:Sucal~•r,tus clobulus - Blue [;U.Jl1 

Fuca lyntus accedens - Powder 
E Iv,-,..,.....). o..:; ; Bark \,'and o o 

Lo '.; er 
Slones 

Yio 
Slories 

Upner 
Slones 

The a,,,, roach in the r,lantjnr pattern is to ha ve a mixture 
of ST'eci es j nclud :; n r both fa s t ero,:ers toretlier with the 
slowPr P.nd probably more reliable (in ihe lone terJ11) 
m1tive species. The aif"l is to obtain some tre P cover 
quickly and to ensure a~ajnst the possible failure of 
sol"e SDecies. 
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2.2 Site Preparation 

2.2.1 Burn t,rass in l ,! te l~overr.ber tu incin e rate see d 
te:1rine heads of nnnual rye E! W 1 b,! rley t~rass. 

2. 2. 2 Fence arPas where tr~ zinf is pla rui erl in ::id jacent 
p::idd ocJ.:s. 

2. 2. 3 Deep r1 r, to 50cms der,th. Effective i=,,,ui p'llent has 
been the use of a trn~tor ~rawn sub-soil rjpner. 
It is i,os '· ible that rii,r ini n, ,y not Le requ1rer1 on 
Rll sites. 

2.2.4 Strip sr,ray alone rjpr,ed plantinF lines (from ~ay 
onwards and w} ien rrass fPri'in2tj on i R ahout 2cm 
hirh) UBinp a we8dicjde such as Vorox AA, at the 
rate of 5kf". act:ive infredient per hectR.re. 

2.3 Elantjng 

J'l:~ntint shall 
and saturation 
of one metre. 
•.iay to the end 

not cor:irence until wjnter rainfall ts Rssured 
of thr> suil nrc ;file h::is occurred to a derth 
Th:i s perioo. usua lly (' Xtendn froT'l tlJe erid of 
of ,July. 

At this Rtafe planting is car .•jed out by h;::,m:, usil1£, 
contniner stod-. ::tockint 112.s bt=>en a.t 1250 pe r hecto.re 
(4r. x 2m. sracinc) to a ~te. 

Survival on most ur,slore sites has bt'eli so i ood thuut L tl'Hit 
an initial planting rate of 500 rer hectare i:~ beinc 
considered for future yea rs. 

II 
Various hand plantinr; methods h ;,ve been used, the best is c.:. 
wedr e share::l plan tine spear. Seedlil1[ s Hre planted to one 
side of the rip:red line to ensure fir., estnblishMent and to 
~void air pockets caused by ri~pin[. 

2.4 Anr,lication of Fertilizer 

Fertjlizer is required to jmrrove the chnnces of the seedlin[ 
becominr established and then to rrovide r a ~id trowth to 
ovrrcome competition from annual rrasses. A N:P fertilizrr 
such as Arras 18:18 is recommended. Apnlication rates of 
16n c:rn,.,si'tree are used. Where s;-ilj ni ty in the soil mr-iy be 
a r,roblem, suN,rnhosrh:i te only shmild be used. 

Fertjl17.er shoul r1 not come into contact wj th the recently 
rlnn t.<'d sePrllinr as severe "scorchj n1~" can rPsul t. }'ert5 1:1 zer 
is nlAced jn o vre shaned notch arrroxj~u t ely 20cm. away from 
tlw see.ilj11c· '"na on thn down 8lON' sidE". 

2.5 Post rlantinp Assessment 

This is cnrrj ed out 1 2 months after r,l;;.ntinf on a 1 ff'/u 
systPna tic sa,.,"t'lin{ · 1lasis to record the , ,E>rcentat,e survi vinr . 
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3. 0 !'lWHLEMS 

TheP.e ref P.r both to thf" cul tur,11 :r-rocess of establj nhr'lent 
anrl the loncer term rerforr,,ance and r<U ntenance of a tr('e 
cover. 

· . • 1 Grc1ss Cor.trol 

Arens tliat h ,~ve been jntensivcly crL, ,,;ed ir1 the rast us .J.ally 
pr(wid c H virorous cermination of arn ,u :; l rye, barley and 
other rrnsscs. 

Control before plantine must be euaranteed if plRnting 
proc-raJT1r•es are to AuccP.ed. 

Exrerience has bPen th .c,t in tte wintP.r iifter rlantinr, crnRs 
/ crowth rPturns ,-: :i th rrea t virour even thourh the control in 

\ VPRr onP wns effcct:i ve. If seet'll:i np:: are el•nt weerl fr,:e :in 
ye:1r one thourh, they are able to eflt•11 lish the11:selvr~s qu:ite 
effectivP.ly. 

Exr,er:i ence hrrn sho ·- n thr~t burninr of ser>rl hN: iis in thF Sld'1'\T'' Pr 
nrior tc rilrn:ti T!l cur,l,i rif!n w:i th cheri:i c j, l control :is an 
effective ~ethod of rrass control :in yP.nr one. 

3.2 Sites 

The est '"~t.,li r- hrrient of trees i11 are a :; nffected ty sald scr:las 
or severe wo. terlorrine has r,roved to 'be niff:icult. 

\•.':o terlOff eo s:i tes c a n be ar.eliorated l•v J"lOUr,dj n[ !'rior to 
rlf'-'.11t:in[ but the r-rocedure i ~ costly and is cu:-rently not 
ca~riPd out on n routine basis. In 1977, an low lyin[ nounded 
areas, the c:,peri ence was that by the tir.,e I rar1ses hurl 
cen·in ·,ted and were to be sr-rayed with weedicide, the [round 
had become so wet that tractors bPca~e bO[{ed and weedicide 
arrlication was impor,sible. 'fhiB l r: ck of r.:.·2.ss control ha d a 
disaf>trous effect on tree survival. 

At tldi., stare waterlou ed si1..c:c; ,:.; r< • rio1 1,l:.;·d ,ed. Jt in 
anticipated th:1t w:1er. adjoini.nL pln11tincs amclior;;te ti,e 
,.-u terlon: ed conr1i tion, then tr e e plan ti nl !"UY proceed. 
Ex}"erimer,ts nre in h::-rnd to det e rmine if n:i i.jve scru1> c.ivpr 
can be a chi evect by rU r, ,ct seed inf these w,; 1 e!"lou ed f lF, ts. 

3.3 VerJT1in 

Robbi ts c2.n c:-i.use sir-ni ficant da• •cif.l:' tu trees ur to 2.re one. 
Control ii, achicvc>d by ripf:i.nf. of warrr'ns, . fumip1Uon f,nd by 
n 0 rimetpr ncison baitinr. 
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3 .4 Stock 

Sheep and c~i ttle rrus t bf> fully P-xclur1 en fro,.., rilantinf si tcs 
until the crowth h rts reachf>o R hr.jrht of 2-3 metres. In 
the abf1Pnce of rrouno f P.eo, shr-er, wj 11 l >rm:se eucalyr,t 
vegetation ~no .vounc trees CR.n ;Je tr,-,,..•r•lf?d by cattle. 

3.5 J'lsntinr :;tock 

'J•o ensure ::mccessful rst.:o1 •lj 1-, lirnent j n tlie fj rst ye,-1r fO Od 
quality stock mus t be nroctuced. The pla nt r ust be 20cm. 
and hnve a vicorous root syste~. 

Seedlj nc;s must also be 1'h~ trdened off" in at least the J"11011th 
v prior to pl2.ntinl tc withstand the severe fronts whjch are 

conrr,on j n the Collie river sys ter.. 

3.6 Tree Performa nce 

At this stat P. theYe is 2. L tck of C:atc: for individm1l trl>e 
species on 101~ evi ty, rootint: hc-iti ts 2.nci tr,0.nspir,1ti omi l 
ab ility. 

HO¼' indivi chw.l STle cies ,dll W"rforr·, if salty l rCUJJCh::: tcrs 
continue to :ri s c into the rootj nr z one is unlrn01.n1. This 
is a further rP [i son \d1y exte~sive tree plani.ir,cs on lo\.<,, er 
lyinp v: -,tPrlou:eo s:i tes is not. J' ecomr·ende r. :for t}w tirnP 
bej nr. 

Al thoueh thPre j s T'lUch j_nforn1:=: t.ion on the rerfor;r,ance of 
individual tree sr:~cjes when r:rown in r'10noculturP., th0re 
js conRid Prably less on the frowth habjts of ~necies 
r:,ixtnres. 

3.7 Plqntation ~aintena nce a nd Protection 

The !"ic-:.nacer-ent of extensjve tree nlant :i nt s over a lcnr terr'l'l 
r.ust be c Atereo for. l'rotection frori fir e , T'flthorens and 
insects must he consjaered and provjded for. 

<i··' . 
. "I To Maintain virorous crown rrowth, tb inni Tl[ of r 11:,1 tj nc s 1':ay 

, // be necessary. This is i r-edia tely anr::i rent 1-;j th the rl::rnU nr s 
l• .. ...1 of 1 200/ha. Al thour:h an i.ni ti2.l s tockint of 500/ha. rtay 

(1pl2y the tinie of thinnirit, sv"le release wjll r,rob<':tly be 
needed. 

'l'hese prol1lems are accentuated b_y the likely sea tterecl ty pe 
of 11luntinr that wj 11 occur and their relative r emoteness • 
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4 .O FUTURE Ri-~FOR};S'I'A':'ION POS~JBJLI'rIJrn 

4.1 RrnscnR for JnvPstiratine New AnnroHches 

Al th(J\lfh es t, 1 blj shrnen t rethoc'l ~, ns on tli_neo in :l0cti on 2 
h a ve now bPen nrvelopen, new arT •ro ches ar0 bci~
invP.si:ip:ltP.n. 'l'hr or'jPctiv(~s ~rP to test tr>chniqu.-s v:hi ch: 

(a) will allow estnblish~ent to be co~rlrted ~ore ru~idly. 

(b) coulo_ o:"fer cost s ~1vincs. 

The follcniinr apr,roa ches are beint e xar:dned. 

L1.2 Ground ~renaration Pr-ior to J'la.ntine 

Current rractice of rir,pinc or total rlourhinr whilst very 
8 ffective, is tir-1e co nsumine and rel8-tively costly. Jn 
deeper soil areas, cultivallun !'lU Y not LL: i,u ess2nt:ial. 

(a) rPduction of tr,iSS compP.ti "li on b.:: bur:~jn[ only iii the 
sprinc prior to r,l•-:nti_n.e,. 

(b) above rlus varyint: r:'J tes of v: eedjci_de (Vorox AA) 
arplicn tion prior to pla nting. 

/4. 3 T;nw of Plan ti I1f Stock 

ThP. stand2:rd SPP.nling raj.sef. in 2. 6cTTJ. x 6cm. x 6c~. jj_ffy 
pot contajner ha:, }"roven its relial-;jlit_y over l'""'g_ny ye a rs. 
Jf reliable results can also be obtained with s~aller 
co:ntainf'r stock th ere c oul11 bP. valuable s Rvi nrs i_n nursery, 
tnmsnort ,rnn actw::,. l -rlan ti nE costs. 

Over 2 Million open rootefl ~r~_rri seedlinr s are raj_~ed e ~1ch 
yea-r :end rl~ntpn in the Karri for Ps t. 1he t Pchnique allo,,.,s 
a relatjvely chf'aner nlsnt thar; conta:inPr P."tocv to be 
nror.ucec'l but whethf=;r this tyne of seedli nf wj 11 survive in 
these northern areas which in corr.parj son to tLe Karri TP.t_~i on 
are J'luch h2. Ts her, j_s unknown at this sta[ e. 

Eeinr tested this ypar are: 

(a) sr-iall jiffy pot stock (3cm. X 3cm. X 4 cm.). 

(1) s r:iall -pn-per pot stock ( 4cm. X 4cm. X 5cn.). 

(c) O}'Cil rooted stock - 4 sy,ecies. 
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4.4 Plantinf Method 

w·i th the aim of sneedi ne ur the plantinf onrra ti on i.he 
follo~inf will be tn ~ted. 

(a) plant inc riachines. 

( b) iT'1provr>c, hano "Pl,: nt:i nr tools and rlant c:-1 ryi nc f c r: r. 

4 • 5 Fert:i li 7,'2!' ' ! t Time of' J'lan ti!1£ 

Trials i.ncluf.e: 

(a) fertilizer t nblets (10 grns/tree to 100 ems/tree). 

(b) acras 12.52 - 100 gms, 200 rns/tree. 

4.6 Post Pl~nting ½eed Control 

WhPre :f'::!.'e-pL-!ntint: wc:>ed control has not b i> en entirely 
successful, an overspruy with a weedicide whicn will net 
affect tbe pl ,rnt.ed se(?dlinr v:ould ce verJ~ uspful. T1::-sts 
cover: 

weedicide "Hoe". 

( .b)' AA . i. vorox . - v8.ryinc r a ,es. 

4.7 Direct 8eedin{' 

Natural re£enera1 ion of Bue. r u dis has beeli c~n-:only seen 
-;_:hen erazint is excludecL 1978 trial sowinp~ of 1kt ./lia . 
were ~uccessful. 'the technique offers consi (1 era bL·- .::c st 
savinEs if proven to be consiPtently rPlinble. 

?robleT"s arP lack of sufficj_Pnt seP.d for bro :1 <lc2.st GOi•' inf 
rates of 1kc./h2.. nnn a lesser relin.bility th:-in yil r, ntiT1(:. 
A lonr nE-:-rio,~ i·•ithout rr-, jn followinr reTl"lin.n.tion cnul,-'1 ·ne 
oisastrous. 

Test~ this year cover: 

(a) bro&~cast sowinf, 9 tree s~ecjeR. 

(b) broadc8..st smdnr, tree, lef~'.l"le and sc ~·u.b R}:ec:i1~s. 

( c) spot sowing us in€ M:01lan se oder borrm.-c!d fly,rn Af rj ct:1-\..ure 
Se"Dartn-ent. 

(d) paraquat-diquat sprayinr: in conjuncb en with dirPct 
seedinf. 



Three point I inkoge mount 1ng a I lows for 
intermittent furro ws and easy monoevring . 

s 
Invention 

e Mallen 
uo Seeder 

A new in ve nt ion called the Mallen Shrub Seeder 
should help overcome plant establishment problems 
on salt-affected soils . The invention (a combined 
ridger, seeder and mulcher) carries out in one 
operation all the processes involved in planting 
se8d of salt-tolerant plants, such as bluebush and 
soltbush . 

The mach ine was invented by Mr. C .V . Malcolm, 
Research Off icer Hith the Deportment of Agri
culture, and Mr. R . Allen, a student (in 1973) 
with the Art and Design Section of the Western 
Australian Institute of Technology . Messrs T . 
Swoon and L . Liedel of the Deportment of Agri
culture ha ve gi ve n assistance with modifications . 

Operation 
The machine ploughs a furrow and forms a small 
ridge, presses a slope and niche near the top of 
the ridge and places seed covered with chaff in the 
niche, all in one operation . 

The special seed -b ed shape is designed to over 
come var ious establishment problems observed in 
the field over many years . 

The furro w provide s o means of catching and 
storing sub so i l water for the growth ot 11 ,- young 
shrub . 

The bank allows the actual planting site to be 
raised abov e •~n 'JP"P r• I ground level to ovoid 
waterloggins pr oblems. 

The niche provides a sheltered planting site with 
a firmed ba se for the seed to be placed on . 

The pressed slope concentrates some run -off 
water where the ~eed is plac ed . 



The chaff mulch encouroges water penetration 
and salt leaching and reduces evaporation in the 
orea around the seeds. 

Flexibility 
The seed and chaff are placed intermittently along 
the row to a 11 ow for bushes which can grow to 
several metres across. Spacing and seed and chaff 
rates can be readily adjusted. 

On the standard chaff setting about 30 grams of 
chaff is placed at each point. A bag of chaff 
would provide over 1300 placements at this rote. 
Allowing for shrubs to be sown at 3 x 5 metre 
spac ing a bog of chaff would be sufficient for 
about 2 hectares (5 acres). 

The trip mechanism on the moch ine is designed to 
allow easy a da ;:,ti on to apply spray materials such 
as pesticide or bitumen to the planting. 

The Mallen Seeder is mounted on 3-point linkage 
to allow for intermittent furrows and for ease of 
manoeuvring under difficult conditions . 

Application 
The Mallen See der was desig ned for establishing 
forag e shr ubs from seed on saline soils. However 
the requirements for establishing forage shrubs ,n 
arid range lands are closely similar and the machine 
will be tested in the pastoral areas of Western 
Australia. 

The Seeder has so far been IP.sled an sandy and 
fine textured s oils under good and slippery c on 
ditions and has performed well. 

The seeder may be useful in overseas countries 
with similar s aline and arid areas in ·need of re
vegetation as well as elsewhere in Australia . 

ENQUIRIES concerning the Mallen Shrub Seeder 
should be addressed to the Chief, Soils Division 
West Australian Department of Agriculture , Jarrar 
Road, South Perth, Western Australia 6151. 

~:.:;.· ::::1;••.7-;7~ ~-;·- :- ~.,~ ... -. 
t,,> .... ;1• ... ~~l~.,i'./'i. -:1::_,;;.. . , , 

i\;,~_;;(<:.,. !.!.-~-- - --~ --.... ,-,,· '· ·,,,,.,_ 
_:,,., 

ground le vel 

[ '""= 

niche w i th ser.d covered 
with chaff 

.-
.. , ~ ~; ,;:i ~ ~ ..... ~ .. 

-:.r "-•~ •• -:: • ~~ ....... ,.. 

~~ .. • . ,.,,I , ;. , 

compressed 

s I ope 



I 
! 
\ 
' 

..... 

/ 

;:; -~-: ...... ., 

/ 

·•· ~/\~/ '-~'""'-\. • " "V 



· ; 

i · 
,., _ _ i__ ,_ .. _ __ • •• ,_ . 

I ' 
' I 

·- ·~ - -- ··- ·f 
; 

r.t ·1• 
·.• : 

T·· -· 

·· -,--·- ·· · r 

I ·-···- : 
• i 

i ·,---

/' _., 

i 
I 

I 

,, 
--·· 



- -....--

\. 
i 

. : • __ . _; 

'!· 

:-\'~--

·, ' 

,·, . 

-·~ \ · -1,. 

~ 

1' 

·,,·' :.f?.l/f-€CT SEELJ/NG 

· ·l_;~·,· .:-1 ~ -,.,7iJ.J :. 

'• ~f:!0,j'!/ ~ ~(/C.: Wl'l,v(JoO 

• : - J ~ .. ~ 
:! 

· !·· · !. 
•., r. 

·' 

,:•,. 1 , 1 ,. 

' . .. , 

• i 

I.' ~ 
\·• · 

( ': 

•. I 

'\" 

I•,, 

• -···. 1·. 
I ,:.,,; 

i·_,· 

·•: · 

I r 

~-.-·•" 

/· . 

./ .... \. 

,, 
~ · 

!· I 

·, 

, . L. · 

\ 

'I:-:-: .. ~ 
.. ! .... 

I -~• "-T '"\' 
1.·:" .. . , 
' '· 

\.-' l; . _1J " • ,. ,.• \ - • .,I i.LJ 
·1 I 

.,. ·•·J··• --

~:· ~· . 
;~!· ·;~ .. '. ·. 1·,··· 

~ ''I) I 
·.·~ . :~ 
1: .. 1 

.~ 

;-LT·, .I..,-.-

I 

l 
• •: , ,o~• 

1
• ,.._ ;~· .- _ M .. 

,I. -
-· ··· '··-· ! • 

. : ·1. ·1 ~ •• ,,._J•• 
I I • r •;/ 

·" r ... ·1 ;·:<. 

' r·. 
, .. 

• I 
·•• 1-•,· 

" :,•:
~.. i 

• ~ ~' l ~, ' ... 
. .. '· ·,' t" 1 . . 1: ' ' •. - ·- ., -'. :_•, ..... •." : .. --~-••1-+:., h: ~•-> -·- -

;. ,•' i' ·• ; ; '.~:i~·~ 
'1 · : i 

·. :_J:J,;_ i __ ~:, .. 

· r•, 

!-•· •!• ,;- . 

., 

I 
• I . '-

M. ' I~-

• • 'I,'; ' 

~ I• ....., 

. . ,.· ~-- -· ~ 
.· ... ~ 

., .~ 
,• I -•• ~ .-•-

\ ....... .. 
. . . . ' 

.·. ' .. _ ... ~ 
.(i\ .. : ' · ~ ., _. 

~-~-,:~._; 
-~ -- ~,. .. 

·~ , 
~ · 
·~ · 
't . 
Yi . 

~ ; 
·.<S 

!',, . 

t 
~::-

.... ,. 

1- :. 

~ ... ·•· ' 
. ~:;: ·:·.\ ii; 

•. • • , ' • • ; , . .. : I 

,-, 

/. 
,--: 

., : · I 

! 
I 

:~ I 

• ... 1 • • ~.: ., ·1 .; 
··: I 
. i 

Ii 



-- ~C:A'tJSS 
I .•. 

L - ~-.:.~ ;. '. :-~ ·- ~- ... _ )" 

' 1 ' r: 
!- -·---r j" I I 

!_, -r· • 

.. : --:- : 
,T i 

J 
t-., i . ~-

~.~-!Jr: : 

,--r 
. .. ~._;-:-: • t_ _: ... ..... ..:. •• 

;..,,, /·..:.: 

.. ~ -·., -
: .. ; ~-- ;_. •; 

.. ·t-

l 
;_i . 

. -:--·· -·~ 
! : 

. Jf :·~-~i=?f~ }=1~~1-:;;, ~ -~ -! -.j_ 

-- .... .,-;. -~··-
- -· ....... .. - - . . - ' - ·. 

c~,IVrA'ol( 
.-.i .r ~ ... ~~ . '. :~ -; -~: 

1 
-- :. · - . : ~- -,~ ;L ~:.-i :;.:;_:- -~ 

: 011?.tcr SE.ELJ/NG 77fh9,( , :{::' T ~-•_;;_ ·i 

! 
!·. 

-·.- - ~ .:~ -r ~-~ .. -:~~ .,~:.~-::, •. ·!-l . -.-

5££}; . rv/£ 

IJl[.c6 ci'-1,S,U. r-<ouG#~,:J. ·, . ·s::-;J:·;j· ;·· , ·· . : 

-•· :::; ::::·: :t~~t,rr·1et 701~I1-,j'; -: 

!· 

:-· _-4 ;: i.-; i ____ ·. : 

• ,- l 

. ' 
t 

i j-: 
..t;:; 

£uc ,Wf"9N'.Ooo . ·,9,wJ Ell<:: /?f/"&S '. .:: .. 

3.,7·· 

3 •/l? ·, 
~. ; 0 

: · !":' 

3-~9 
·;· l ... 

3 -13 

3 ./4-

;-- ....l.. 1-~ 

3 · rs-· 

3 ;i6 

~ , ;! :_,_ .~-- ;- I 
'_, :. ...... . 

'' 

3·'1-

.3-i i~ . 

•• I 
.t-1 

,·. 

j .. ; - ' . 

........ . •l--- ·.L-... 

:- - -~ . 
-i 

:_ i-: f ~--= 

.J · I( . 

~~-' 

.3!i}_ 
:~:·:.... _ .... ; _ _; __ . 

3-5 

3 ·6 

.3 ·7 

' .3:9 

_:i?1l 
. "!~-J·-~ -

('.·;~E 
~';2~0:\ 
~~- .+:; ~ :~:. i 

: · ✓:-- ~1-~ 

.r;:.tt=i -- --::.~ _, 

:·. jgi({;_· ~-! 

. ' . ·· ••- - · ----

:_~_ .. . 

! ::-,:: 

3 -~ 

'j- ·--;;- ---

I • - ' · 

,3 :3·_ · __ 

·-r·-t-~: __ 

~. ·: - -- ; 

·,·- -:· .. -

3',ji;/ • 
••.-. 

- "'~· ;1 -
:.- --;_ ;· ... :· 
,-•·•· .. - ·- · l: :t:~ l• ·. ·1~·:··. 

3../~:· :' 
- ··.· 

~L:01. ;:·i :" - -

·1".:.:;· 
~ I 

I · •-: '. • ; 

. t-. --:- ""';"" ' ,__ 
· ·· ·-"1•"-.• 

i ;-

::f_- i~:-.f ,··j~\:.,:.:~~ :~ 

!r ~ •~.,; 
·,-' ··- .: -

~-. i··, 4-- • 

.·•.:i .t-:- ,,, 
• ·.} j 

. ' 
~ ) . .'; i· 
,;•.) .. ~\f ~i. -~~ •,a, -

; 

·•-:---~ ';" 

- -· - -~---- ...... - ·,· 

.: t·: -:- -~:::{ ~ t.:-::-·-... ~ "· 

f""-; 

~- :·-:·/~·?-I-?-.;:·-·--~ 
·,.:.,. ·! . , -~ ... :-·:. -I 

:1 -
.•. i 

' 

- - ,--
,:•· -:- . 
.: . . 

r· · 
rh0(/,9r 
17~({ -79 

_ rha,;,,Jr. 

,-__ :,J::6' < i~ 
! 

j 

1. -·-

A,:.rp~~v. ; ,9o-G~ - . 
i 

..._: -- · 
I -· t T 

: ~);~q;)r -F:-
/7 ·6 • 79 

~~:s,.o,i'~y; .: s_i,1_r. 
·,,.· : - • 

_,_ -·· ~ . • -~f-: i --~ 

.... L. j:_ot/T,f.()~- . · i; :; _· . 
• ·. j . • ··:. 

. .:___:..,: 

,If • ..-'l•·.·: 

... ,, •~"-!j{t:{oj 
( " 

••! •- ••Y·.::": ··· 

[}iti 
~ .-, ·--:.- : : 

;Y-=~,t 
·-: ; .~~-J 

• - ,1 :0 - j, .· .. -:7 

i ·;.J?J· 
·- I i, , - -

'Iflfr&~l: ' .. • 
' . . 

J:t; y L'.tl-:: -_ -i· '-( . 
J •!._ .• 

-~ _: -r=-
!- :-



., I}
~•

.,:.
\.,~

•-
• 

-I>
 ;_,
 

' 
'i--

:-
.t.

J 

··--
,i

_~
 ··.t.

.:.
 : 

' 
,;

, 
; 

' 
,,.

 i
' 

.:
 

!-
-

' .
.
..

 ,' 

I I
.
 

I 

····
···
·
r

· .,.
 

i.
 

i-

,·' 

;. 
: .

..
. :1

' 
. 

.~
 

•
•:

·_
, _

_ 
,,

.:
::

: 
1 .

..
 ,.

_ 
...

. ·
,_

, __
 

; 
,·

 
. 

! 
·•

 
I 

!..
' 

.... 
,. :·;.t
-

; 
..

. 

I ' 
.. 

_t
,

,. 

~~
. 

I•
 

~ 
~

-:
' 

••
•
 

' 
.

• 
'1

 

, .. , 
:·

 ,·
 ···

~. 
,,, 

' 

1·
 

~,. 
::,

,. 



;, 
·
,
·
,
 

.
1

, 

'· ' 
I
'
 I ·· ,
 

l~
 -,-

, ....
.... 

. 

,:
3

 ___
_ _

 ' 

'--
~

 

'::-~
 

--
~ 

. :
 .. 

! -
-, ·

-I
 ..

 , 

: 
'i
'i

 __ 

''
' 

...
 .J ·

 ~--
·-~

---
-I

.·
•··

· 
\ 

·l
 

• 
I 

,,
' 

I-
•

•,
-

. ;
. 

; ·J
, ::

j~~-
. 

.1:
·: . 
. 

t 
..

. 
t 

·:
-·

•·
·
 

·:
·· 

_
t,

.(
.J

,;
;.

/ 
-

I 
1

• 
I 

,, 

S-
·I

 -I
 I-

.: 
-

I 

-•~
j 

P
E

N
' 

S
r.

(C
1'

1'
.S

. 
: 

-
i 

··•
· 

! 
.: 

. 

~ 
-
·

C
.,·

·· 

., 
____

 :J .
...

... ,
 ....

 --

. 
! 

. 
·-,

 t
s 

· 
.
.
.
 ,

_
, 

I 
• 

• 
• 

{ 
~~ 

~ ..
. 

1 .
• 

.-.
1.

 
.. 

-j
 

.J.·
 

''
 

... 
, ··::+

 ~ .
. 

,· 
~ 

:, .
 

. '.'
i 

' ..
 

. ,
·. 

_;,
: ..

 
_-;

--•·
 

.,
,;,

.: 
I
.
 ,. 
' 

,. 
~
 

·
'

· 

• •
•
 

I 
-·~-

·, 
,· .. 

t 
-·

-

I 
Lt

 
··::.

:. 
) 

' 
I

' 

··
-

·:_
' 

i 
'··f

: :·
 ... ,.-~

 
". 

;i;
, 

•, 
• ~

}1: 
·•-

•• •
 .~• 

~--•-~
-I 

·
-
:
 

;b
 I 

• ..
 ~~

I: 
1

-,
, 

'1
 

. .,. :I
 

,I
.•

··
•-

•f 
,I

. 
~ 

:~
-~

~ 
··

·:
. 

'\
 

. -.
/ 

.,,
 ..

 

l 
, 

' 

: ..
. -_::

-;··
. ~-

. 4.
: 

.!
-

. , I 

..
.. 

-
-i-

. 

: 
,{

vc
, c

t'i
"i

i?
,o

.'p
q~

~,
,v

.s
,..

r 
· 

~c
h.

(1
'1

4-
'c,

q.
 

! 

._,
 

•; '.,
 .:I

 

,/
_:

 





~-, 

',
,'

 

: .. ;
:·

, .
.....

. 
~{•

I •
 ' ' (

 
•. 

-
:·

·,
. .'
, 

z 0 ·=-
· 

'<
 . 

. '
ft>

':_
., 

·,/
,;:

· 
;,

, 
. 

,.
O

· 
;·
-,

 
,., 

I.
 :

 .
 ':.

 
IT

)
. 

·-~
:· 

·:
r:,

\ 
I

•.
• 

r·
 

I
;,,

 

•:i
,• f ·

~·· 
\ :

.,.t
.'_}

· .. 
' 

. , 
' 

·:= 
~ t 

·\
·
,
 

~-
.... 

,',•.
_: ..

 : 
.... •

 . 
' 

~-
', 

l'
 

' J
, 

::
~

.
: 

' 
I

. 
•,

. 
' 

.•
 , ,

· 
~-;

 ••
••

. •·
.·. 

: •'
 '. 

: 
·.: 

~-
: . 

: 
, '

 ! '
 :

 ; 
,,

 .
 

' 
,,

 
' 

l 
•
' 

_:-i
~x 

:, 

·. -; _· .
}V~

/:).;
 ... :'.,:;

 .. _·. 
::.: \. ;

."
,

, 

,.'.
\\

 .. ,
, 

t 
• ••

 ~
: 

,· 
~ 

. 
" ,, .
. 

';
,

. 

.... ,
 

,. 

··_
;,' 

. -; ~
' 

•.;
 :

. ' " 
.v:

.'.-
' 

, ..
.. , .. 

+
'\

, 
• .. 

.·
· 

!'•
 

W
· 

-..
.J

 
.0

 

,I
 

t~
 ~

-

~
 

~
-

~
 

~
-

'\
 

:·:
 .. ~-<
 

~ ~ ~ ~ 'b
. 

~ 

' 
~ 

1 
I 

• 

' 
.. ,

, 

.~
: 

: 
I,

' 

_'1
 

r 
1
,'

, 
I 

··
:·

,.
 

t 
1

, 
,.

,.
I,

• 
I 

• 
~ 

J"
I•

 
.t

 

, .. 
._

,, 

0 
r 

..
 \ 


