State-wide Multi-species Cover Cropping Demonstration Project

Project Outline March 2015
Funded by: National Landcare Programme, Glenelg Hopkins CMA, North Central CMA, Goulburn
Broken CMA, Wimmera CMA, DEDJTR

Project Summary

Cover crops are a mixed-species plantation designed to be terminated prior to seed-set for
maximum benefit for the soil environment. Ultimately, covers are not cash crops as the profit made
from growing a cover crop is recouped in the ongoing and subsequent mono-culture crops and sown
pasture, through the improved soil health and nutrient availability over time.

Currently 2% of US farmers use cover crops in their system. In Pennsylvania, 18% of farmers have
adopted cover crops for improved soil health. Presently research in cover cropping in Australia using
updated information is nearly non-existent. With new research from the USA about covers in mixed
and monoculture cropping systems, the release of Tillage Radish™ in Australia and the awareness of
opportunity summer cropping, Vic No Till Farmers Association is taking the lead with the state-wide
demonstration.

The demonstrations will be planted prior to sowing season. The seeds may remain dormant until
rainfall occurs, which is expected if the sites are dry sown. These multi-species will need to grow to
their potential until July or August 2015. Participants will then need to terminate their trial prior to
seed-set, to stop the plants utilising their energy for fertilization, and subsequent seed drop.

A winter cover crop is the precursor to planting a summer cash crop. These trial sites are
demonstrations to observe the potential of changing rotations and utilising summer rainfall for cash
crop production. These demonstrations are inclusive for mixed farmers to demonstrate the
importance of cover crops between grazing and cropping systems for sustainable soil management.

In March 2015, 19 cover cropping demonstration sites of approximately 0.1 ha square metres in size
will be planted across five catchments in Victoria.

Background

The purpose of these trials is to eliminate financial risk to growers for on farm cover crop research
and development and demonstrate localised species survival across the State, while configuring a
trial design that suits participants” winter cropping systems.

VNTFA’s aim is to demonstrate the following points for observation and discussion:

e The role of using a multi-species crop in a mono-culture cropping system for improved soil
health and biodiversity;

e Builds on the keynotes from Jay Fuhrer regarding the importance of plant diversity,
including:



varied rooting depths to penetrate compaction layers,
possible disease suppression,
weed management,
improved soil ecosystem function,
soil biology diversity,
increased residue,
improved water holding capacity,
the role of stock on stubbles,
.improved soil aeration, and
o nitrogen fixation from legumes.
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e Precision planting demonstration to showcase planter set up and seed singulation to
growers; "
e Row spacing demonstration on a 15”system for maximum ground cover;
e Controlled Traffic Farming using 3 m wheel tracks in a 9 m system;
¢ The benefits of using effective residue managers in high stubble load crops;
o One pass liquid fertilizer application at planting. O

Variation to work plan

The Victorian No Till Farmers Association’s State-wide Multi-species Cover Cropping Demonstration
Project work plan has been varied due to the low spring rainfall and revised cover cropping
information.

This cover crop project will continue to demonstrate a wide range of positive soil health attributes to
farmers and the agricultural services sector however the timing of the planting, length of growing
season, species selection and the trial layout has been varied. Instead of a pre-sowing summer cover
crop demonstration, this project demonstrates winter cover cropping.

Trial

The species selected for the state-wide demonstrations are based upon recommendations from
David Cook, Australian Nuffield Scholar specialising in cover crops, USDA Natural Resource
Conservation Service soil health specialist, Jay Fuhrer and Pennsylvanian farmer and Cover Crop

Solutions tillage radish pioneer, Steve Groff. . O
The species are cool season varieties selected for vigour and cold climate adaptability.
Mix one Winter wheat (cool season C3 grass)
Forage oats (cool season C3 grass)
Tillage radish
Mix two Faba beans {cool season broadleaf legume)
Long season forage peas (cool season broadleaf legume)
Mix three Linseed (cool season broadleaf)
Winter canola (brassica)

There are twelve (12) boxes on the planter and seven (7) species being demonstrated and three (3)
mixes determined by seed size and inoculant requirements. Each mix will added to four boxes. The
planter is set up for 30” rows, therefore a second inter-row pass will be performed to achieve 15”
row spacing. It is intended that the cover species will cover the soil surface on this spacing.




Seeding rate:

Seeding rates have been calculated according to each seed size to achieve 20 plants per square
meter.

Project phase 2:

Vic No Till is currently in the concept, development and planning process to increase the length of
this demonstration project.-Using the trial plots, together with funding from investors and donations
from sponsors and seed companies, it is highly likely that the sites will continued to be used into
2016 for either of the two the possible demonstrations:

1) Summer cash crop demonstration (eg. Forage sorghum for grazing, mungbean, corn), or
2) Summer cover crop demonstration (warm season mix of species).

Depending on the rainfall during 2015, especially after the demonstrations have been terminated
and prior to planting season in October, the project will follow either option 1 or 2. There may also
be potential to demonstrate both summer cover and cash crops across simultaneously across the
state due to climatic variation between catchments and hosts’ choice. Either way, both species
demonstrations will fit into existing systems to provide soil health benefits in continuous cropping
and grazing businesses.

Trial phase 2 provides the opportunity to question the fundamental belief and past research that
stored summer rainfall and chemical fallow is the preferential practice for an increase in winter crop
yield. '



v

w 00T

A

w6

Sueds mou ,,GT e pajue|d sdold J3A0D JO SMOU 17

‘GTOZ @Y1 40} suejd Suimos s1soy ay) 3dnJsip 03 J0U S| UOIIBAISUOWAP BY] "S324] W04} 13D “yoopped e Jo 83pa 3yl uo 3 ||LM UOIBIISUOWIP 3Y |

usisap |euL (



"3uizes3 1)y PaIBN0D ||13S SI [10S 3Y3 1eY] SulNsuD ‘@)s ay) azeus Aew 3203s ‘paleulwa) usaq sey dotd JaA0D 3y} AdUQ ‘[eAlauns jue|d pue 11jauaq
Y3[e3y |10s panunuod Joj padojanap aAey Isnw s300. A1epuodas ‘21is ay) Suizeis 21043g 003 J0j YEIUI JUBLINU AJISIDAIP 0 Pash ag ued sdoud Jano)
:8uizean (n

"doJd 3y3 1no Aeuds 03 usym 1noqe syuedionued yum Suisiel] 3|qel04wod AI3A S1 uonelue|d uRISUNG BYL

"spJemuo Ainf-piw wouy 38s pass Aue 03 Joud doud J19y) S1euiwid) 03 Pasu ||Im siuedidilied S|eu] ay) 1oy
«218P 10 3uiAeids, SPIM-91€1S B PUSLULLIOIDI 0} JNJIP SI 1 210J313Y) JUBWYILED supjdoH S|aUa| Y3 UBYY 33BN 3Y1 Ul J311JES YINW SINTRW [|IM SIUB|d

‘pajue|d aq ||im doud 43103 10 doud Ysed e Jay1aym aulyap YyHM [j1m 1eyl 193foad ay) Jo z aseyd ay) Joj awn 3unueld ayy 0}
uolieulwual JO 91ep 3y} WoJ4 PAAISISI ||ejulel JO JUNOWE BY] SI )| "SPIRMUO ‘SJUIAS [[BjUlR) JSIUIM D1B| WIOJ) JI1BM |I0S 203S 0} PIIRUIWIDY 3] |[IM S|el] 3L
:sjueld jo uoneuiwaad | (n

‘Jueddiped syl pue y41NA 01 S1Jauaq |eninw Yyym axs aleudosdde ue 21e20)
01 sjuedioinied e} YHM YI0M [|im uonejueld uesung ayy -a|qissod se a1 se weaSoud Suiddosd saquim syuedidiped ay11dnusip 03 s1 udisap SIyl Jo wie ay|

‘ssed SIY1 SMOJ W TE e dleJISUOWIP
[I'M el 8y "yi8ud| ul w 00T Agq apim w 6 Jo ssed Suo| auo jueld |jim Ja1ueid ay] "pasinbau si d1qqnis pazeu3 4o Suipuels yum doud paisansey jo duis Suo| v

19z1s |eu ] (

/341y-J31ue[d-d01d-M01/0T/Ne Wod UoeIue|dUBISUNPayYT MMM//:d1y 01 08 aseald ‘4aueld e Suisn 1N0Ge UOIBWIO)UI 310W 104 RV LTRVEEVNET|
J39|leJy e uo payodsuely aq M Ja1ueld ay| Suipuejd Mmod Jsjul 10y S4O pue Jajueld 9y3 01 payoeiie aq 01 agdeyul| Julod 924y sauinbas Jo1oe.) Ssyuedpnied
:J0ydeu) (n

"STOT Yd24BN-pIw 3pNnjouod pue Ateniga4 Jo pua syl 18 dusawwod ||im Sunueld
Sunueyd jo aqeq (1

:S1S0Y |14} JO SJUBWIHWWO)



“4eaA ay1 1noyS8nouyi sinoy snqg pue s1uaAd diads Suiddoud 13n0d 10y pasn aq Ayl
aJe $31Is |el} By 'SISIWOUOISe pue SIdwe) pa1saIalul pue SIaquiaw Y41 NA 404 PIay sailiAlloe Jejnal aJe sAep uonesisuowap Assuiydew pue syjem dosd

ishepppaly (A
"SaW0IN0 3Y1 uo pying o1 spiq 103fosd aininy Joj pasn aq 01 Ajay|| 2Je mco_pmbmcoEmu asay] ‘sasea|a4 ssaud
pUB BIPaW [ID0S ‘S3IPN1S 9SEI YSN0oJyl SI9quIaW SH YUm S} NsaJ ay) aJeys o3 a|qe Suiaq pue elep aaisod 3u1d9)(0d ul 1oddns sajenasdde Ajjeas y41INA

, *wa9) 8uo| sy ul 1udpIA q ued Suiddoud

JIA0D JO SHJ2US( 3Y3 SB W] JDA0 UOIIeI0| 10|d [Bl} J3WIO0) Y] UO Y110} OS pue yijeay |ios ui d8ueyd ‘yyeay ainised ‘spiaiA ul a8ueyd 1noge uoiew.ojul
pJ1023 jewtojul Aue ajeasdde pinom Jad10 A1INIaxX3 ey "doud JaA0D ay) JO 31 3yl SulINp S1S0J4 PUE [|BjUle PJOJBI 0] SISOY |eu) Sunise aq [|IM V41NA
:S31pN3S ased pue uoilIv||od ereq (1n

"912UIWIR) [{IM 1001 de) 3y) ‘daays e Ag pamayd uaaq sey ystped ase|(11 e jo dol ay3 U0 ‘Hous aA31S 01 SuIpIoddY



JRIUIM |izZeag *SOUS J3Y10 AYI|un Sa1dads
159||e1 8yl 10U ysiped adejjiL yum w

¥'T J0 1yS1ay 28e1dAR 0] SSEWOIY DAISS3IXT
"8uiy3nojd paeoq pjnow pue yajnw

5180 ¥

sueag p 1e9YM JSUIM S paasull ¢ jeJiua)
Joj uonesedasd ul paleuiwial Jou syueld sUETER e sead / ysipeds adej) 7 ejoued 9 | . €/pz | sislusy anals uoleaws yMoN
"Jos AjpAnre|as sem Y31 j1os -uasaad sleQ v
sa12ads jje 1nq ||ejuies mo| Ag pardaye sueag 9 1E3YM ISIUIM b passunr ¢ . jeajua)
SEM UIMOJD "12quialdas 7 paleulwaal als poo3 Auap sedd € ysipeJ age||iL € eljoued ¥ | €£/81 paalsuyd IH plwelAd yHoN
‘llejuies moj 03 anp ul pa|jy Ajiny
10U smoJ Ing syueld ||e jo ymous jenb3 s1e0 9
‘W G'T 03 ySiay xey ‘sa8els Suamoyy | sueag/ 1e9UM JSJUIM § passui] ¢ jeJiua)
pue paas payoead {pateulwlal Jou sjueld sUETERYe! sead € ysipea adej|if ¢ gjoued 9 [ ¢/61 SWIS Jueln AN0JD BUId yHoN
"ltosdoy sy3 ui awi| :
-9344 SEM 2J49Y] 219YM [|3M wuoiad jJou
PP Xiw 43702 3y1 ‘ymmous Jue|d jsuiese
Sunadwod paeisnw pjim o uonelsajul ue S1eQ /
sem alay] ‘|jom Ajjeuonndsdxa pawsoysad sueaq / 1B3YM JSJUIM § paasun
sueaq eqej ay| '91eJ9pOW SBM YIMOID IUETIER) €] sead § ysipes age||iL 9 ejoued s [ ¢/81 ysnuay yden 9|8ueld 29|1eIN
"1SnSny piw paleuiwla) Sem allIs _
3YL "wd OF JO Y319y wnwixew e Suiyoea.
‘patanodal AjBuisuadins sapads ayt sleQ /
"dPIdIgJaYy |epOJg JO 3k |jn} |RIUSPIIIE sueag / 1B3YM JBWIM S paasun ¢ :
ue 01 anp pajunis sem yymous Ape3 ETIERVe| SE3d 9 ysipes adej|il 8 ejoued g | €//T ueAig ygia IIH uems 23||eN
XlW sueaq Xiw S1eQ /1eaym X{Ww passul
Yymmouo 9les wian /sead | Ja1uipn Jusipey a8epiL / ejoue)
(z/p21unoo sarpads *ou pue painseaw w T X 7) lep
ERlVITI[ISEN R a41aw Jeaul| 4ad swueld adesany jue|d J2MOUD PLISIg YD

SUOI1eAI3SCO pue S} NSay

Y11a3a ‘VIND eJ2WWIA ‘VIAID U)0Ig UINGINOD ‘YIAID |BJIU3D YHON ‘WIAD sunjdoH 3jaua|n ‘awwesdo.d asedpueq jeuoney :Aq papung

STOZ S} Nnsay uonesisuowaq Suiddous) 1an0) sardads paxip apim-ajels

|
|
i
:



sueaq eqey} yiog "1uasaid asam sajads

J3N02 ||V joopped |euy uiddoud sy ul S1e0 §
uolre|ndod ssei3aA) [enuue SAISSIXS UE 0} sueaq 1B3YM JIUIM § paasur /£ supydoH
anp Ajnf AjJes ui pajeuiwial sem ays siyl | pood Ausp sead 9 ysiped ase||iL ¥ ejoued v | €/0t JUBJEA |I9N Jejog 9y e =IENE][S)
"wd 0§ 40 1Ysidy
aSeJane ue yum |jews aJam sjueld ayy
pue Jood sem ssewoig ‘SulAp pue paiunis
9J9M $3129ds Jea|peo.q 3y} Janamoy s1e0 9
[|]9M M348 s|ealad ||y ‘uoseas 3uiddoud sueaq ¥ 1E3YM JBIUIM 9 pasasul ¢ supdoH
10z Wody 1an0-A1ied apidiquay paldadsns pooo sead § ysipeu a8e||iL ¢ ejoue) z | €/€z | piesH uaydais eine(im EENE] )
‘uoie|npou
pue yimoud souadns yim sardads
1N0 puels 9yl a1am sueaq eqe4 "ul paj|y s1e0 9
A1219]dw0d sMmoJ ym yimous snososIA sueag / 1E3YM JDJUIM § paasuil g9 supjdoH
‘W £°T YS9y xe\ "pajeulwal Jou syue|d UETER)E] sead § ysipes ade||iL 9 ejoued g | €/02 uoun|g 1100S weyleasls EIEIE]S)
‘pa1dadxa se sem uone|npou
ueaq pue sead ‘W T xoudde sem
J2A02 3y} Jo vy a8euane ay] ‘saldads
1N0 PUB1S Y} 919M PIasul] ay) pue
ysipeJ ase||iL ay3 ‘aus ay3 1e uoniadwod
p33aMm 3y} USAID "31IS UOIIRIISUOWSP 3y
Suljjy ‘dosd 43n02 ay3 yum padisws pass s1e0 9
1e0 Ja3junjoA ay] -Sunue|d 4ad 1saniey sueagd ¥ 1E9YM JDIUIM T paasul] 9 supdoH
pamo||o4 pazeid usaq pey 3|qqgnis ayL UETERYE! sead 8 ysipes age||iL 8 ejoued g | €/S¢ J9jAe] uowis II'H p4eA¥201S EIEIE]S)
"aJninj Jeau uj paldipaud |jejulel
41 douo Jawwns 104 dn 19s |eap| “Juasaud
swsiue81o oJoew {3u13104 919M 531004
28e||1L "adeys ||eq e pjoy p|nod |10S pue
92BJINS 3Y1 01 INISIOW SEM I3y | "Wd S1eQ €
Ot J0 1ySiay parewns3 “yup Aeids wouy sueag 1e3YM € passurl : (Y3s) | sunjdoH
10edWwi aWoOS "1snSny ul pajeuiw.ia) NS poo3 Alap sead € ysipes 23e||1L § ejoued ¢ | €/9¢ e|g uadiepn | 1se3 ynieduela) EIEIVE]IS)
s1eQ §
‘||ejutes 98eiane sueag g 1B3YM JRJUIAN € paasul € [e43ua)d
Mo|aq ay3 uanig Jood sem ymmos3 ayy | poos3 Aiap sead 9 ysiped ase||iL £ ejoue)d € | ¢/€z | ueuuaig e 3o 10D yuoN

‘Buamoyy aud
1y819y Ul w 9°T 1e $319ads 1IN0 puels ejoued




‘1P 10|ssS0.D ay1 Aq punous ay) 03
paysnd usaq pey syueid ay] ‘siamojjuns
03} UMOS pue paAeids usaq pey aus ayl

pood Aiap

sueag €
sead v

s1eQ v
1BayYM JBJUIM €
ysipey agey|iL §

passur §
gjoue) ¢

€/1¢

300D pireq

93po7 auld

uayo0.g
uJngnoo

‘p4023.1 03 syue|d oN "9duasiaw
jueld Ajes uodn yp Aeads umop yoouy

umouun

0

0

0

€/LT

1eq ueylen

wig

e
J2WIWIMN

‘sadads Suiwaogiad 1saq 8y a1am ysipe.
age||1L pue sead ay] “100d sem ssewoiq
3Y31 1nqg suonIpuod AJp ul ||dm paysijqelss
pey saads ||y "ySiay ul wd og a8esane
UB Y1IM 1S3110YS 31 SBM OW3P SIY} ‘Sa1Is
BJSWWIAN 3Y] WOJH ‘PajeuUIWId] 10U Sjue|d

JU3||99X3

sueag
sead /

s1e0 §
1E9UM UBIUIMN 7
ysipes a3e||IL ¢

paasul €
ejoue) 9

€/91

appoyds Sies)

eOMNA

e
JOWWIA

'3y Jawuey Joy sa1dads paxiw apisguoje
owsap ysipeds age||i} ||n pue mojje}

e sey a1s sy ‘paiadwodino Suiaq ing
1uasaud spaam awos ‘Yyisua| ul wd Qp 01
$1004 ysipes 23e||1] 9zIS Paas |eIDIaW WO
01 pod pa)|1y sueaq pue sead “ul paj|y
A1219)dw0d smod y1m yimoas snoloSIp
‘W 6T Y319y Xe\ ‘pa1euiwlId) J0U siue|d

JU3|199%3

sueag €
sead 9

$1e0 §
1B3YM JBJUIM €
ysipes adej|iL

paasur 9
gjoue) ¢

€/st

ueisung woj

- (YIN)
1se3niedueja)

e
JOWWIAN

‘owap

S,M0UIQXQ |ned 01 Jejiwis AJDA 31IS “[]om
paie|npou sueaq eqey pue sead p|al} ayl
yrog aAIssaidwil 1sea| aJaMm BJOUBRD JDIUIM
pue paasul ‘|]am AiaA pawioyiad os|e
sead "1y31ay ul w T a8esane ue paydeal
ysiped ade||1L ‘paleulwsal Jou siue|d

poo8 Aiap

sueaq
sead v

s1e0 v
1B3YM JIUIM T
ysipes a3e||iL g

paasun 9
ejoue) ¢

€/91

S9pJo) uag

dnAuedny

e
JoWWIAN

‘owap
/S9pJ0D uag 01 Jejiwis AISA 31S “||]am
paje|npou sueaq eqey pue sead p|aly ay3
yrog ‘aAIssasdwi 1ses| a1aMm BjOoURD J1B1UIM
pue paasul ‘|[am Aian pawuojiad os|e
sead "1y3iay ul w T a8esane ue payoeal
ysipea ade||i| ‘paleulwlal 10u syue|d

poo3 Aiap

sueag z
sead g

s1eQ €
1eaUyM JBIUIMNA 17
ysipes a3e||iL &

paasur ¢
ejoue) ¢

€/9T

MOIQgXQ |ned

dnAuedny

e
JRWWIAN

‘W Z'T 03Iy
a3esane ysiped ase(|iL a3yl yum poos sem
ssewolg ‘sa|npou pey sead p|al ayy pue




‘s109/0ad doJd J19A0D 24N3NJ 40} BIUDID)D. B SB PASh ¢ ued pue suonipuod Aip 1o}
[NgSulueaW [|11S 3JE SYNS3I 3SBY]I JIAIMOH WI013d ued sdosd J9A0I MOY JO UOIIEJIPUI UE USG A|UO SABY SUOIIBJISUCWSP By} ||Bjulel MO| JO SdUdNbasuod
e sy "3U0z Juawyd1ed Jad uonnadwod sainads-Iajul wolj 1nsas 3yl pue anoSia dosd Janod |eipualod ajesisuowap 01 pawie sem 1osfoad ayy Ajleap)

"GTOZ Ul ‘A1ISISAIP BNPISaL SISED WS Ul pue ‘Suoiiipuod Aip ul AJstaalp 1004 Jue|d pasusuadxa
sey yoym axs ay3 uo uoneuiwsad 8uimoy|oy ‘platA pue yijeay jueid ul sa3ueYD J0) PRIOHUOL g 0} PASU ||IM puoAaq pue 9TOZ Ut sdosd Suipaadoud ayt

"S]USLIYD1RI ULIYLIOU 3Y] Ul Jueujwopald sem Syl {||ejules Juanbasqgns
OU Y1IM SJUSA3 ||Bjules Al1eD 03 dA1Ie[a) ‘Yleap Sul|pads Aj1ea aWOos Sem 318y "Sa}Is SWOS 1 $S320NS 3Y] paldaye Suiuing pue Yup Aesds ‘Suihesds yum
10443 uewiny dwos ‘ssewolq pue yimo.s sulAen ayl Joy d|qisuodsas Ajujew sem ||ejuiey "ays Asana 1e Ajinyssaoans pue Ajjenba pajeuiwsas sapads jueid ayL

“BIIO1DIA SSOIJE ||BJUIRJ J3JUIM [BUOSEDS dD5RIaAR
MOJ9q [[oM YUM ‘Umos Ap uonensus paas ySnoayl ‘Umols aq ued sdoud JaA0D UOoSeas (002 s312ads paxiw Jeyl SulleJISUOWIP Ul [NYssIIINS sem 1o3foad siy L

:Aewiwins syjnsay

JUIPIND
sem sseas aA1 awios ‘pajiy Ajp19|dwod
pey smoy "aus g9 43410 3y} ueyl ayis

“SIY} UO SSeWO|lq 3JOW Sem aJayl "W /'T

J0 ySiay 1uejd s8esane ue yum aaissasdwil

SEM SSELIOI] "Pa1RUILIS] 10U D13M Slue|d

1U3||199X3

sueag §
sead 9

"G10Z 42903120 P 03Ul 13qW}das JO 333aM ISe[ Y1 WOy PRASAINS 2I9M SIS 3SAY L

s1eQ €
1eaYM JRIUIM §
ysipey ase||IL §

poasun v
gjoue) ¢

€/te

Asayor 43194

28po1 auld

uaxoug
uingnoo

paipaud

uey} Jamoj Ajpusiis sem uonejndod ueaq
Bqe4 "sa1dads ]159||e} 3yl 19M S1eo pue
ysipea ade|iL ‘w 9'T padesane aAey p|nom
doud ays Jo Siay Suipuels "aaissaudwil
sem ssewolq "J1aA02 3y} Suljjod AjaA110a49




3y 1anamoy ‘doud 13A0D puejAip ul palsalalul
SISUYD ‘papualu| Se [|am Se wioad jou pip doud
13109 s1y} Aym uoseas Ajuo ay3 sem jjejuies moT

e ‘uipooy) uo Suuapioq uied
Jawuwns 4o Supds alej asuaiul
UB JO JuaA2 Ajijljun ay) uj

31 01 Ixau Aajueq ayy
‘doJa s31um Ag
Pamo||0) MOj|[e} JBULIWINS

paa sUYd

[I'H plwelAd

ON

"sajew|d pue sadAy |10s ydiym ug 3saq swaoyad
1BYM 1noge uied| pue pads doad Janod dems

ued siawuJey asaym dood-1awlel dosd 190D e LIeYS
01 uaady AJaa s juean 8ulpAa Juauinu Suiseatoul
pue ued pJey ay3 Bunjeauq soy ysipeds ase|)iL

Buisn u1 $$920ns 1248 pey Sey ueion "I3UOIPUOD
pue yjeay |ios se Aissanlp ueid sasn pue sdoud
Jan02 paje3ul sey Jueln ‘mopeg Hyn7 pue andod
Jaselq 500D piaeq sapnjdui isnf yoiym dnous doud
J3A0 UBALIP 19MO0.43 |BD0| B JO 1ed S| SWIS JuelD

Po9S 1SoAleH

*doJo JauIm

0] pajue|d pue mojje}
J3WWINS 10} PIJBUILID]
9¢ pinom aus siy

‘doJd ueaq eqey e 03 Ixau
pajue|d sem owap ayl

SwiIS Juelo

3A0JD) auldg

ON

"XIW J3A0I SIY Ul S3SSBIT JUBM 10U S0P YJBIA|

_ ‘uonelod sy Jo Jued se sieah Jo

Jagquwinu e 10} sdo.ud Yymaa ainuew umo.q Suimous
ua3q sey yJe ‘doud Jajuim s aeah 1xau 4oy 3jqissod
SE ||ejuies Jawwns pue upds yonw se aunided

01 1sn8ny ul pajeulwsdl sem doud J9A0D By

*B2JE SIY} Ul
:o:u:uoa puejAip 4o} 3|geuns
10U aJe sdoJd ysed Jawwns
‘SUOINPUOD ||Bjulel JWIWINS
))1|-pooyy Jo uotrdadxa ayy uj

‘9TOC Ul
e|oue) 404 padIeLLIES S|
SIy] "doJd Y2313A aunuew

umouq e seydopped
awes ay3 ui pajueid
SEM UOIIRIISUOWP SIY]

Ysnua sen

9|8ueld

aajlen

*UOIIBAISSUOD 34NiSiow

J10S pue > eauq aseasip ‘yijeay |1os 10} 3|eds
peo.q e uo saxiw saads moi8 03 anuiIUOD [IM
NG ‘XIW 1202 SIY Ul SIssesd Juem jou saop ysia
‘uolelod siy Jo 1ed se sieah Jo Jaquinu

e 40§ sdoJd aunuew umouq Suimous uaaq sey
48197 "uoisoud putm 03 auoud ‘J10s Apues uo 1an0d
punoug jeuondadxa pajesisuowap ydopped syl
"doJd J33uIm S Je3A 1xau Joy 3|qissod

SE ||ejules Jawwns pue 3uds yonw se aunided
01 1sn3ny ui pajeulwial sem doud JaA0D 8y

‘Bale siyy ul

uonanpoud puejAip Joj 3jgeuns
j0u aue sdoud ysed Jawwns
‘SUOINIPUOD j|BjuUIR] JBWIINS
i|-p0oo)} Jo uondaixs ayy uj

‘9T0¢C
ul ejoue) Joj payJewIea
s1siy] doJd ead ainuew

umouq e seyoopped
awes ayj ui pajue|d
SeMm uonesisuowap ayj.

uedig ysia

IIIH UEMS

J9||eiN

S310N />oeqpaay

31is 40} |elualod

alls Joj ueld

1amoun

PISIa

VIAD

SUCIIEPUALILLIOIAI pUE XIeqpPady JaulIe) ISOH




‘s1amo.3 uipes) 49Yy10 yiim seapi Sulieys pue
_yum Supjje1 Aq waisAs siy Suluiyas anUUOD [|IM SH
‘Y3|eayY |10S pUB |0JIUOD PIDM 40} SIDA0D JO AN|eA

Ul pa1saJa1ul AJan si 9H 'sieaA may e 10y sa103ds

Jawwns Apea Jo 3uuds a1e)
asualul 1 doJd ysed Jawwns
01 jue|d pue a1eulwWId |

XIW paas

‘PalEq

pue 1nd 3q ||m sjue|d
ay] popped uonanpoad
Aey e Jo a11uld ayy

J9A0D paxiw yum Sunuawnadxs usag sey 11095 dou2 43N0 10} PISS 1SANIBH Ul pa1BJ0| SIOWdP AY| | uowN|g 10IS weyleals HO
‘9T0z Ul doJd J3juIm 03 3S SIYy
uiniad ||Im Ing sdoud JaA0d Yum 3ulop 34e S19ylo "Z4H ul
1BUM INOCE 2J0W MOUY 01 31| P|NOM 3H “JJOM ||Im |  sd0OJd JawwNns 03 Uo11dNPOIIU| ‘d0Jd 433uIM J0) MO||.y
1BYM 24NSuN S| INQ SISA0D J0W |elu} 0] U9y Sl 3y ‘Buizead ysed Aq pamojjo} | Jawwns 03 soud ‘pazessd
pue swalsAs azeld pue uieds uj pa1saIalul Sl UOWIS wsiueyoaw yieay |10s ysedd pue paleuiwid] | J3jAel uowis | ||IH p1eAy201S HO
'92JN0S Padj e se 3|qgnis Suisn uey) Jayied 32031s | ‘auning ul santunuoddo Suizeln
Sy azeu3 pue yijeay |10s siy anoadwi 0} udiIep "1SBJ9J0} SEM |[BJUIB] JDWIWNS
104 Aem poog e aq p|noa si1ano) "doud Ajueq e 01 Aj4ea 1 u102 10 wny3ios
1Xau pajue|d sem 11 Se 1P |edIWBYI SWOS Paunpus 01 paiue|d |eapl 3g pjnom ‘d0oJd J2quIM Aq (uas) 1se3
91S 3y “41D (|13 049Z ||} 4O dSND BY)} UO SI UDIIBAN 1| "92BJJINS 3Y] 01 ISIOW S| [I0S | PIMO||04 MO|[B) JSWWING | 3 e|g ULIBA ynieduela | HO
‘Avisianip sa1dads
woJ} S1004 paysi|geiss
‘uoseas pajie} ayy 01 anp ‘ued ay3 Suneannd
paleuiwlal uaaq pey yoopped sawes 3yl ul doud pJey uonea}nd ayl Sulussoo| ueyl |eauaq aiow q
ueaq eqey} 3y ‘suoipuod Appojd pue Aip Ason ul ysipeJ 28e[|11 WoOJ4 11J2UdQ | PINOM S SIY} OUI PISS
[10S pa1eAI}|Nd uo pajue|d Sem uolI_IISUOWDP SIYL Aew doud 421uim s JeaA 1XaN | doud J33uIm 3uljjup 108a1Q | ueuualg YJe 32e10) ON
WAy} woJy Suluies| ale siswuey
J3Y10 1eyMm u| pa1salalul SI 9y pue ‘Op 03 1eym
10 aunsun sn ing sdoJid 1902 aiow A} 01 US| SI 8H -doJd 3uimo)joy
"Y1/eay |10S 40} Sd04d J19A0D JO 3|04 BY] Ul PIISaJalul *ZdH 002 ui doud 3y J4oj paysnold
AJan sem an31s ‘Suimous olelod 404 UOIIBAIYND ||NY J3A0D J3WWNS J}RIISUOWSP pJeog pjnow pue
01 Joud pajueld sem uopesisuowap doud 419n02 Siy| pue |euy 0} [ellualod 1eaJD | paydnw g ||IM 9IS Syl | S1aludly IA31S uoleaws ON

‘Jusawadeuew doud 13702 J13Yy1 yum 3uiop

2JE SI3WJe) J9Y10 J1BYM INOJE S10W MOUY 0} UI3)Y
0S| SI 9H "] PINOM 3y 1eYyM JO 24NSuUn SI1ng ‘wiey
SIY UO SOWP J3Y10 Op 03 U3 Sl 9H “JUaWZeuew
pue JuawWysi|qe1ss JO 1S0I pue ainisiow

|10s Jo asn ay1 Ayiasnf 03 1yS 8q 01 pasu SUOIHPUOD
pue deayd ag 03} Spasau Pas3s 1eyl SaA3I|(q

sy ‘spIatA doud Juanbasqns ul uied ajqeynuenbun
91 SNSJISA 3502 JUBWIISIAUI Y1 suollsanb

"[nJssa2ans
9g pjnom ‘wnysJos 4o uiod
91| ‘doJd ysed 4o 43N0 JaWWnNS

‘|lesuted

Mo| wouy |ennuarod
1s9AJeY JO e 03 B3NP
Aey 10j 1nd sem a1ls owap




9JB SI3A0J JOWWNS JeY) JUBPIJUOI I0W SI WO |
‘erep aqoad sunisiow siy 8uiaas pue ‘Asjue pay
1ISIA 01 UN0) 8Y) SuIMO||0) 4aA3MOH ‘|ennualod doud
J91UIM Wo.y dAowal Aew doud 19A0D J3WIWINS B
||ejules JawWNS JO JUNOWe ay3 Jayiel ‘Sunjuiyl siy
sa8us|jeyd 1eyy Anisuanip Jueid ayy 1,usi 3 ‘woy 104
‘8uiddoud sjgnop 104 saniuniioddo se euln e7 pue
|lejulel Jswwins asuajul asn |jim Aay] "sdouo ysed
Jawwins 211stunjuoddo 104 300] |Im sueisung ayL

doud Jswwng
uononpoud AeH
Xiw doJd J9A0D 10} Pa3S 1SaNIRH

‘doJd 9T 0z Uo

Xiw D] pue Y1 ||n} ‘moj|e}
493uim auedwod 0} owap
papuaix3y “ules Yyim
Jawwns Apes /3unds aie|
ui sueaq8unw juejd 0}
Allunyioddo Joj 11em pue
pajjo. ‘paAesds aqg 01 1S

ueIsuNg woj

(YIN) 3se3
ynieduejal

‘WLie) S,M0IQXQ |Ned UO painleay
BJ3WWIAN 3Y1 ul doid J9A0D 310epeOo.q e Jo ugisap
93Ul Y1IM [_lUBWINIISUI UBS(] Sey uag ‘@aualiadxa
SIY SUIMO||04 ‘WJe) UMO SIY UO UOIeIISUOWaP

B 150y 01 papIdsp uag ‘ueisung wojl yym
SUOISSNISIP BWOS Y1IM Ing SA0D J9A0D JO S3|0J Y}
Inoge |e213dads sem SapJ0) uag Isiwouoise 1sii) 1y

'S}Iyauaq anuew
umo.g 40 1saniey [eipuayod
pue sjiyouaq 3uiloo. dasap 10}
19||lw 03 Jue|d ‘||ejuies Jawwins
Ares 1o Bunds a1e| asuaiul |

‘doud JauIm
10} MOJ||ey |eatwayd
Jawwns ‘@jeuiwuia )

S9pJ0) uayg

dnAuedny

Wi

's90uaadxa pue sjeLn

doJd J9A02 419y} Wody Sujuies| ale siswiey 13Yy10
1eYyM MOUu)| 0} U3y OS|e SI |ned ‘|el) doad Janod
Jawwins s(eds-asdie| e ui Sunedied si ay pue
uoljesisuowsp doud J9A0I JSUIM SIY PAA0) |ned

"S]1J2UaQ AINUBW UMOI( 10
1seAsey |ennualod pue syiyauaq
3unoou dasp 4oy LI3|1W

0] jue|d ‘|jejuies sawwins
Ales yo Sunds aie| asuaiui §|

*doud Ja3uIm
10} MO||e} |ea1wayd
Jawwins ‘@jeulwa |

MOIgXQ |ned

dnAuedny

Wi

‘eale
Siy1 ul Sulop aJe SIaY10 1eym mouy| 01 pue Suiddoud
43102 ‘swaisAs 9zeu3 pue uieas anoge aiow Sulules)
Ul paisaJalul aq P|noMm |IsN ‘STz Alenaga4 ul

#0419 9A31S Yim uoaydunyj [|IL-ON JIA 3yl pspuaiie
9H "wuJej siy uo syo|d |eul S4S 3yl s1soy ay

se Ansnpui sutea8 sy ui juedidnaed 1eai8 e si 19N

‘BunsaJaiul aq pjnom sasodind
uolneisuowsap 404 dosd

YSed JaWwns B J0 J9A0D Paxiw
uoseas wuem e Sunue|d mou
-J3)Ul ‘S|elIY JBY10 YlIM pateys
S| UOI1BJISUOWIP SIY] UBAID

s109(oad ay1 usamiaq
doJd 1eaym s |IaN

yum Jayrasos ‘sjer

S4S a2yl yum ydopped
ay3 paJseys Sunued
UOI1BJ1SUOWIP JOA0D BY |

due|eA |IaN

Je|jog e

HD

"INOQEe UOI1BLIOLUL 310W B!
PINOM 3y 1BYyM S| JUSWISIAUI WO} BWODIUI SNSIDA
SI9A0) JO 9|04 8Y1 94043J9Y) dWOIU| 91eI3Ud3

01 s1 Ayuoud s,usydais 1ano Avied apiiglay
pa12adsns Siy 1n0ge JDIAPE 10} ULISUNQ WO| UO
p3j|ed pue 1aA0d siy yum parutoddesip sem uaydais

'|NJss220NS 3q
pinod doud ysed 4o doJd 1aA0d
Jawwins e ‘|lejuies Jawwng
40 Sunds 931e| ASUIUL YA

‘'sasodund Suizeid

J0J P22Ud} 10U SI A1IS AY |
‘doJd ua3um Aq

PaMo||0} MOj|e} JawwnS

pJeaH
uaydais

ene||Im

HD

‘Ajjeuoneusaiul pue Ajjeao)

‘uled




O | O

s1amo.3 asay] ‘uenodui Ajlenba se sainads ay3 jo uoisodwod sy} PaiILAP! PUE XIW SIY1 JO 1500 Y3 PasNuUd Asyl AjSunsasaquy “yuswageuew ysu 1oy
uononpoud juejd Suisn pue UoIEAIBSUOD 3JNISIOw [10S Inoqe apnyiade ySiy e pey sainuew umolq Suimou sisoy asayl "mau AjaAne|al sem jey) sdiysuone|al
Sunue|d uoluedwod ay) pue sapads Suixiw Jo 1dacuod ay3 1SN Sem I {,31NUBW UMOJC,, YIM 3|geaSueyd-1ajul sem ,doud JBA0J,, W} 3} ‘S19M0IS 3say) Jo4
"sJeah o Jaquinu e 10} uoiel0d 413y} 30 1ed se sdoud ainuew umoug Suimold Ajjnyssaons uaaq aney syueddilied syl Jo 3wWOS 1eyl pasiugoIal ag 01 SpIdU Y

“8uImos J1a1um 03 Joud 430100 ul doud J9A0D

uoseas wiem e pajueld Asyj J1 asoj pjnod A3yl ainisiow |1os [ennualod yanw moy pauonsanb sisoy syl Jo awos se ‘papaedal Ajysiy sem doud J9A0d uosess
|002 3y ‘SBA|asWaYl 11 Joy Aed 03 pey Asyi j1 1500 ayl pauoiisanb sysoy ayi ‘Suiuses| yons uoddns o1 syIND J19y1 Aq papuny Ajnjaies pue ‘ey/gzs sem
Xiw $3199ds SI1Y1 J0J 1500 Paas 3yl 1eYl UBAID 'SSaUISNG 4193 U] S04 J19A0D paARdJad A3yl moy payse a1am s1soy ‘uonesisuowsp ayi ut dufiediied Jayy

Asejuawiwiod pue Atewiwuns yoeqpaad

. "u0Seas SuIMOS J1a3uIm 01 Joud ainuew UMOI( Se paleulw.d] Jo Ajunlew saydeal
11 1 pRIsanIey aq J3YH3 Ued Yoiym doud Jawwns siy} MoJS 0} UOIEPUSWIWOIAS Y] dJuUdY (ey/3) ¥ 18 UMOS pass /TS$) dosd JSWWINS B|(ePIoye U S| 13]|IN «

doso ssum
1oj moj|e} |eaiwayd
J3WWNS 10} pajeuiuadl

sdoJd JaA0D wiiey v 3 |[IM J2A02 3Y L
UO 40} Pa3S UILIa) pUB 1SSAIEH ‘do4d 1e3YyM B JO 3|pplw
uoianpoad AeH 3y1 U1 sem aus siy| Aayartaled | . a8poqsuld g0

JusWaZeueW Ain)siow
J10S $$22Xd 404 sd0Jd 43N0 0 asn 3y} Hoddns uolnpoad Aey

%007 piaeq | 28po7 auld

0} 2NURUOI |1M BH "31Bd0ApE d0J3 43A0D B S| piAed w402 40 wnysios o1 pajue|d

Slamojjuns o} pajue|d
Jsemeyenusyod| ,

Jeq ueyieN:




ALIMOHLNY

JUBWLIBA0S INIWIDYNYIW n\m\Q& ‘sadvrspar) 5120734 miﬂmx\smw e VIAD edawiwip
21035 JUIILLIDAOL) UBIBISNY INIWHDLYD ; ; 5
] ¥ NaYOousg @
vVido feuoneN N3NEINOD Aoyiny JuswaBeueyy Juswyole) - 2N
TVHINID HLYON mc_v_QO_I_ m_NCN_O

‘Aem J1ay3 Suoje ayio yoea Suidjay pue uoneaouur Suipea| siawey Yyum ‘Sunioxa pue mau si swaisAs Suiddoud 3|geuleisns Jo aining ay| ‘Supjew

-UOISIO9p J3WJe) 3SISSe 13Y1iny 01 SUOIIRIISUOWIP MBU 404 |BSP] ‘SWISIUBSIO0-0J0BW PUE SWSIUBSI0-04d1W 40} SaydIu [ed180]01q mau Suiieald ‘Alisianip jue|d
$3129ds paxiw paysi|qeisa aney saus doud JaA0D apIm-a1els 3say| ‘3sodwod pue ainuew Aej 01 Asauiydew Suiddu dasp yum ajiyoad syl 3uiqanisip Jo peaisul
ainuew 92e4ins 3ul|oAd swisiuedi0-042eW JO 3]0 BY) PUNOJE SUOISSNISIP MU DI 343} ‘SHJOMIBU 5e(11-019Z BY] Ul ,UOJI J0U $1004,, JO esluew 3y} Suimo||o4
"sanbiuysa Sulinuew aoeyuns-gns Sunsixa yum Sunuew aoepns Suliedwod safosd mau poddns 0} 9JUBPIAS SI 343y "BIIOIDIA Ul SIUBWIYDIIED XIS SSOUDe
SJawiiey 3soy Suipeal yum sdiysuonejas pasijewoy sey ||IL-oN dIA 303[01d uoI1IBIISUOWSP SPIM-21L1S SIY) YIIM SNUIIU0I 0} salpunyoddo Auew ale 249yl

"wia1sAs Buiddo.d pue 3u0z |jejures yoea 01 aAne|aJ ‘sdoud JIA0D JNOYE UOISURIXD Pa|-Jawiey 210w 40y 9d0ds 1S SI I3y 'S} NSl
113y} pue ‘saxiw doJd J9A0D pU. SBINUBW UMOIQ YHM SUIOP 319M SI9MOJS 1910 JBYM Ul PISBI3IUI 49M SISOY 31 JO ||V 'SJaA0D Suimous Jnoge uollewJoul
Aue 104 Aed 03 Apeau jou auam Aayl 1ey) siawiey 3soy ay3 1suowe snowiueun sem 31 walsAs Suiddo.d Jeindod s1y1 3noge uoIssnISIp JU.LIND ay] audsaQ

"911404d 3y ui Jadaap

W04} UORESIIN B1N1SIOW |I0S pue uoneulwld)l 3sod Ayjige|ieae aunisiow ‘a8esn ainisiow |10s Ajiauenb 03 saqoad a1n1siow apnjaul SUOeISUOWSpP doid J9A0D
24mnj 1eyy st 109foud siy) 3uImo||o uolrepuaWIWIOIB Ajuo By “palyiauenb aq 01 eiep piatA ay1 Joj SUOSEIS My e axe} Aew 1 J9ABMOY SSaulsng 413y} 10y
$d0J2 190 JO 3|04 BY} INOGE SUOISIIBP PALIOJUI 19113 e O} SIS0Y 331 SunSISSe Ul |Nyssa9Ns aq [j1m 103foad siy | 'S1S0Y M3y} e Ag paseys sem ,panal|aq
9 03 Ud3s,, 0 JusWEedIPald 3Y) JDASMOH "S}HJaUS( dlwouo.3e pue yijeay |10 4oy Jueliodwi i AJSIDAIp Jue|d 1ey) paSpajmoude pue SI9A09 JO 9|0J 2y}

Ul pa1saJanul |je a1am Asy| "1aA0d e Suimo.S Jo 1500 3y a1esuadwod 0} 43119q PI3IA 03 papuaiul a1am sdold Suimoj|o ay) 18] Pasiugodal Jawuey 1soy Aiang

"doud J33uIM B yum uosiedwod Ul 1500 MO| A|9AI1E|3] B¢ PUB 34N1SIOW DAIISUOD ‘UOIIRUIWID)}
1sod uonoajoud |10s doy apinoud ‘sajaAd aseasip yeauq Ajaaidaye ‘suoneindod paam Sunsixa 919dwod-1n0 pInoys xiw dotd 49A02 |NJSSIINS e Jeyl paljiauapl













NS

Y 2

N Vil
NP ST

' [Pz,

‘-1,2..1.141!5...1\!5.5.11,!4:!!, 2
e e WO O S B e (@ " ab%







