Vol. 44, No. 3 o : - AUGUST 1977
PLSOAz2 47(3), 519-719 (1977) '

INTERNATIONAL JOURNAL OF PLANT NUTRITION
PLANT CHEMISTRY, SOIL MICROBIOLOGY AND
SOIL-BORNE PLANT DISEASES

: THE HAGUE
MARTINUS NIiJHOFF

1977



Apan

-oadse1 'uewazog ‘Ajisisatup o3v1g BURIUOR ‘S[I0S 10 I0SS3J0I] pue fA11STWISYY) JO Jossay
03] logep] ‘A1IeqUIy ‘IaymeD yolessey UONIBAINSUIO) WATY SHEUS ‘ISHTIING [10S 44

'$9LI8g [ewInof ‘$49 -oN Iaded UOIE}S SB panjuqns ‘eues

-ucly ‘oemezog ‘uonels ywomedXyd RmIMoLSY BULIUOW oY) PUE {9In3noriBy 1o JusTr
-1tedsg "' ‘esraleg qoressey reIymonSy ‘notday Ulaisosn 93 woIy uolingrijuey)

-149 aanroddns Supurauoo Apirey pepiacid saey sioyzom [EAET IS

" Joyory Lyvedes, ® Aq peynuenb oq wes jusrperd
o1y} Aq pajosgze uoLdar a3 ur sseyd uonnos o1y 0} SUOL PO IOSPe-[I08
Jo osesar 913 (q) pue 3001 yue[d oyj 03 JuSWOAOW UOT 10} 9910f Sur
-AHIP U3 ST JUSIPEBIS UOIBIIUL0UOD SUTINSII ST ], ‘a0e}Ins 001 973 12
UOLIRIFUIOUOD UOT UOHMOS JO Uorjonpel pajemsai-juerd e st o101 I (B)
taxe jdoouod sty Jo s30adse yueprodurr omJ, “s3001 jue(d o) er{siuow
-9 99%.I} JSOUL PUR ‘3] ‘) SUOL JUSLIINU UTLIZO JO JUSWSAOUI 3] JO
1SOUL 107 S3UN03YE MOJF dASUYIP JeY3 3d000® A[jersusd s)stwouoSy

.

NOLLONdOYINI

. "SIUSTIOINSEOW [ROLUIATD [EUCHIPe)
SE 194 St SJUSWIOINSEIWL XN[f QAISNIFIP HIM PIIE[OII0N [[om A[TRIoUSS Sem
M PuE J jo ayeidn jweg ‘ssppuenb eonmsin pamsesw Afpeuonpeny pue
SOU[EA PIYPINOIRY 359U] UOSMIS] PAJSIXe SUOTIE[ALIOD Iref 0F JUSI[AOXF "XNyy
PaIIsap Aue urepe o1 pepsen IezmnIey jo Aynmenb PUT ‘I0J0E] TOTSSTUISTEI)
‘ro30er Lqoeden e ‘UOTYRIITAOIOD PIOSPR ‘NOTYRIIOSOUG) UOTIN[OS ¥ pue
d, S.II0S 371 JO apew S51om SUONRE[RITED ‘ATOSY) UOISNIIIP Jo suondinsse Bur
-Apridurs ewos pue sjusweInsEsUI 0521 £Juo 3urs[) "poUNILI=lep Pue Peoen)
“¥8 SEA [[50 YIES JO WISl 973 0] PeSUIIP 1BYY [D pue 3 ‘d oY, [) pue 3 ‘g
I POZI[ILISY [I0S OWIES A} Y3LA I9GI0 9Y) “[I0S PIJEIJUR YA STO ‘S[30 TSI
‘I10S 03 [ POINSEIUL SI9M UISaI 3FUBYIXS UE 0F S)USWIOINSLSUT XN[J SAISHY
JIP TOL JL0g A1[11187 [10S BUIZLISIORIBYD UL POISPISUGD SBM §300I yuerd o3 suoy
Surrreysmen ur dms Suprui-syel € se woIsSnyIp jo aomrejdesoe rexeuad oyqr,

AAVIWNANS

e AdTDONS "0 "d PU® NASTO 'V "M ‘HASSVH ‘M "L 4q

*SINHNAINSVAN XN'Td JAISNAAIA NOI A4
ALTTILYHA TIOS HNIZINALOVIVHD

Zrie "SI (2261) 649-£99 ‘L¥ 110 PUE Juelq

461 By onBep sz GxL-61S “(6)2F o puv IuelT -
ST spueyeN o ar povng -

v sy (LT - . PIORO SPWSH D MM
wdumadep PAWST, Vo 0 . 7 USITH SORHuSYR g
ruador ‘A1Mquang o _ - amegq oony i T o
mpieeN ‘PRASTEDS D - - uerel ‘oo uea g
wdiradey “sioqueg gy [ waSurmaBem evsily weA WS TMV
SO e o oo oumegenddmpgeg s Lo iR wes g

| eSumelen QU Y

. USMEH “JIARIIMN0), URA "1y  doBuruaBe,

.. woBumsBeyy oyasioq mea g 7T

Sumrudlepy ‘muviossan) seel d B L - dIopRUIRYIIM, ‘AR d
” me . waIeH ‘wEWOT K USR] (SOUIS) IPURT B[ OP N DT
: . PHOJXQ).UOHKIT Y | L Ioan ) wemnorg
CL | aaeE YU D 7 woBmpmeSe ‘uvuryutg g -
LT wBequadon ‘udsivg qymﬁ_ﬁwugiuﬁuw.ﬁngz
Lk uptepp ‘opueiquatosy of p LY Beaepy fewixog
e woBanuBep Sswfiung W 1L L e PR PRed d
" uaBuusfes suofyuRA (g 'H T waduualepm UIEMYIN °F ° [
o3 uoBuruagep femepf WM H - L ¢ . . wdsumodep eppqIV ML
L pregyfaper tT[ . - usBuaBem SSuemAY AV

. s o ¥6 S “poadsode waq Jou sae 533 98 JO “GoREINANG Jof PN
ki il , gﬁ@“ﬁ%m.nﬁm- maﬁ:ﬁvunﬂnﬁnmﬁoa?na anunhummnmn qn ..

ustsg pomymalisy [o-Gihoog spioyisiian 6oy

L %Sy fo-tihong spuivpition




"[IO0S PIZIIIeY
7 uroy ses Apoenb oy 3eyl sepedrpur I “;wd/ba X0 suofd 13 swn

ur ymis 2 03 eore rewerd © ySnorgy Smsnyp reusgew jo Ajpjuenb MW

“(If2q st ‘sx0jerey] ‘pue ((I) wonunjos snoanbe
e 03 pareduod se (3(]) UOTIN[OS [I0S B I JUSIIIIII02 UOISTIIIP SATIIRF

-15 we Sunouap loy 1030y (somepedun, pewiIa} OSTE) UOISSIRISTED} I
-quio/be 10 gmaf3 {{D 03 siqeredwod aq 01) sIseq WOTINIOS

11os 1ad poppe ‘[0 5€ 10 ‘J "I IZIIHIS] SB ‘Tel] B JO TOHRIIEAIIN00 A

'$9]qe] SOT}ETHIUIEUW UL PUNO] ‘UOTIOUTY IOII3 3T} He

‘srA1oaroadsa ‘oosfewd g0 X 86°I pUe

‘9-01 X 0°Q ‘s-01 X Zg'| 9q 03 waxe} s194 suot 3 pue YO4¥H 0
IO $enjeA oY, "098/; 1o [ UOT)N[0s Snoanbe we Jo JUSIOTfF200 UOISNIIP a

"TOTITIOS TI0S JO gWIO B THIM

§J0¥21 JET} JUNOWXE T} S 31 OS PUE ‘) SYI] SHUN Sey 31 ‘A}nuruod

TrejurEw OF, *559001d TOTSHIFIP 93 OF OINYLIIUOD AJ[eniuaAa Aew I1
2 i whuqrmbs wy Sureq Woay pue ‘UOY PIGIOSPE YO JUNOTUE 3G} ST 59

‘PIPPE IZI1I0F

SurA®T 10 SI5YMes[e SISNIpP 03 101Id ST ‘TONRIITIUD ([EPIuT) BT

-18110, 93 ST 3t 31} so3endisop 0O ‘uorInios T10s 3o ¢wd/ba ST ) pue 3
J0] PUE "OOTN[Os [0S JO gWrdf3 €131 J JOF [UORIUIOT0d UOHMIOS 108 o)
PISH SUOHDION

oD
le] w+B0Y  0+®

{1l 29 =%

3] 1TRISTOO ¥ 0y SurpIiovoe ‘uoy aarpoadses oYl Jo UON
-9EIQNS 10 TORIPPE UE S1 91073 Uaym LIea [fia Uioq JBY) 05 ‘WOHEBIITIIUGD
ToTIN[os a1y} Yitm wWuLIgIbs Ut St HOTIRAJUSOUCD PIGIOSPE YL : A1dde smorye|
-o1 SUIMOT[OF 9} YeU3 08 ‘3de0I9)ur 0192 & YA TESUI] 9 0} TOHE) ST WIS
uondIospe 9y, ‘ePUIOMUS 10] POUTULIAIP ST §¢ Pasn SI SUOL 3] PUE J JO anfea
UOISSTIISTEET). TIos awes o1 f, 'odeoss 03 ASIoU? JUSOHYNS WIEJIIOD JOU $30D 0T
oy yorga m1 eserd poqrospe wntigijinbo 1 yjia pereduod se so8reyo I93jenr
orred1o pue AB[0 JO $309f1a 5T} WOI} 021} ST UOT 93 ‘sseyd WOTINIOS 5T} UL STIYAL
"TOISNIIP 03 9INGLIJU0s 0} pemnsse axe ‘eseqd paqIospe pue arerd uonnos
‘STOIIIPUCY TOT OM] ‘TOFNIPPER U] "S309fj° juaIpesd renusjod TedMIos pue
D1J0TWSO ‘WOISNFJTPOD “UOKB[IYD ‘ToryruLIo) Ired ol se [ons ‘saszoooxd JeT[}0 AQ
P319953e 30U ST $50201d Y3 SPWMSSE YONM PUE JUSRIFO0d TOISNIIIP JTEISUCD
® S8y 10T T YOTYM TF [9POTE UOISNFHIP POrIdTugs © U0 paseq ST POTaw ],
SUoBIGUINSS

=1 + ¥ = J0jey 4q0ede),

SNOLLVIAUISNGD TVIOILFIOEHL

“UTSOI 9Y} UL SUOT JO UOIJRINIUNIOE 3y} SULINSEIT Uy}
PUE ‘SYUIS UISHI YITM J0e1u0d Ul paveld STIoS (PSZI[HI9]) Pajess) pue

899 XMTd TAISNIIIA TI0S

parearjun yjog Juisn Aq $PIIU IOZI[T}I0] SSISSE PUE A1139] aInseIwW
03 spoipyow afduurs do[eaap 0 Sea [IIEISAT SIY3 JO sanoalqo oy,
‘g7 WIBOT ApUES ® JO e} 1ueaxed ¢ ATuo papasu
Aepo © “32 TI0S )14 PALIRA POPIIU UOTIRIPUSIUOD UORNIOS poyrpard
Q[ ‘MOY} SANJIP JO syuouodurcd o} Juriruiislep A[[eIUL I93ye
pojorpaid A[so[d sem uoryonpoad Aa]1eq 103 STIOS [ENPIATPUL U0 Popadl
1921119} d Jo Anuend o1} ‘SUOTIIPUOD asnoyueaid 1epup) "dels Bur
-yTu-opel ATepunoq 3} 2YedTpUL jou PIp dins ursal 843 03 UOISHIJIP
g O] PRUTEIGO ASY} SINTEA UOISSIISUEIY YT, T) PUT UZ peppe o
UOTSTJJIP U0 SUOEIPU00 TedtsAyd [I0S JO JI94J3 3Y3 SULLINSP 0} anbu
-[09) JE[TWIS B PISNL 35 SIOYQ) “gg OIOZ TEIU UOHEIUIIU0I Arepunoq
dixys :7ros 913 UrejUTEW 0} SuTEe} 10§ sduns upsex a3 03 Aouedard
-s1p juaredde oYy peynque pue ‘pojoadxs weyy J SS9 PIFE[RIIND
-oe sdiiys wsar oty pumoj A91f) ‘POYIRUI SIY} JO UOLYPH[PAD Iooue
UI ‘TOABMOH] ‘5 SAIT}S UISA1 9T[} 03 SE S}00I UOIUO 03 PasnyIp 3 JO $en}
~uenb TR[TULS YR} UAOUS SBAs 31 “JXON "S[IOS 92[3030IeTD 0} WLIS) ST}
posodord pue [I0S ULALS B I0] JUBISUCO SBA SWT JO 3001 arenbs a1}
SNSI9A UOY AUE I0] MOJ] SAR[AWNIOE 9Y} JEY) PIMOYS Ao ‘uIsal
oy} Aq 9xye3dn UOT SAISRIFIP PAINSEIW PUE STIOS ISIOUL UO sdriys ursar
aSueyoxe paveld g9 A N pue uBy}e ueApreA Armasy 1108 93eN[eAd
0] Pasn U9eq SALY $)USWIRAXS UOTSNIIP MO} ABustdins ‘syuerd £q
ayeidn vor uy deys SupnuIl-93el € 9q JYSTUI TOISNIJIP ey} Mala U]
47 SUOT}IPUOD TUSISIEI} PUe 938)s APeals yjoq Lopun
spros w1 xapy snioydsoyd Surredwod woIy POYSqRISs Sea 38T S1q}
70 AJPIEA “pyd UOTINIOS JO TOTOUNY © St J SqE] Surpord Aq paure)
~qo wuretyost tondIospe 93 Jo uofiIod Tesur] ay} Se udye) SeM N[eA
1030€] Kyoedes € ‘norsngyp snxogdsoyd Surdpnis uf "pesn Auowuiod
usaq sey yoroadde sty pue ‘(zzZ1 01 121 safed ‘g3[UBID) UOISIIIP
snjd WOTIOBAX UOTINOSSIP © 03 PIJE[31 3¢ Aewr Jojoe] Lyoeded, ¥
-g§1001 UOTUO 0} Jua0R[pE S[10s SUTU0L}08s A( 9pET U9 S0UIS JATY
SUQTPEId UOISNIJIP UOT JO SIISUISMSEIUW [I0S aanyejnpuenb a3eINd
-0t A[qeuoseay] 'z2dojost 9ATIOROTPE B Fulsn 1ede 10 sqros Jo sydeld
-OTPRIOINE YIIM UMOTS AJ[ENSIA UIDq SBY S3001 juerd. 19U SIUSTP
~213 UOT [I0S JO 0UIISIXD Y, "9t 1 saryrjuenb oxejdn yuerd psinseats
J1A JUS)SISUOD 3¢ 0 UMOTS 319 SOOI 0} MO} UOT JATSBEIP JO S93PUL
-1JS9 “SUOI}RISPISUOD TRITICA IR WO} ‘uey ], -I0jsueI} IFUBYIXD
19BJU00 B 0] JSEIIUOD UL gy PIYSIIQeIsO Sem syue[d 0} S[IOS U0y SUOY
JO Iojstex) Surperpewr uy siseyjodAy uonnios JIos 9Y3 Jo A3pIrea 943
“ys11,] -oxerdn uor SUI[[OT}U0O WISIUEYIST MO[F JAISTFJIP ST} 10} 90USP

ATTOONS *Q T ANV NHESTO 'V "I ‘FASSVN "M "L 99



(1 + ) 10100y L30EdRs £ Weige Aqrses 03 MO oTe suie} YSnona ‘osTY
"SIUSIISMSESUX TOISNFIP WOI} ) SATEUISe YSTgm

ANy (W — W)y
=

[er] x W(W — g I

2
PUE ‘SULI9} POIMSESUT Ut
QoY pP3ALISp UG 24wy [Z1] uorrenby jo opis puey-1ygn 913} WO suLIe) oy

(z1] eyv/(0ov — 10D =¥y

pue ‘[9] uoryenby
Tad s (00y — J) &q peoerder oq Lewr urrsy S0V 10f paATOSuUn o3 o[

(e1] VOV ) =)

AQLam 03 IqIs
-sod st 31 ‘(1] woryenby ur paurnsse wreyiosT wondiospe oql jo Ajprestn oy
T "3 10 J 01 %) 9ATISP A[93RIPOIRIIL JSOWIE O} PUNOJ USq 9ABY SUOTYE[SL
YSnome ‘0s]y "S[[90 OM] SUXES O3 [ITM peururisyep Arsnoraard snrea 1 oy pue
‘q Jo onea B[qe} T YA I9TI880) g pur W W Pemsesw-A10)eIoge] Jursn
‘M 10 J JOJ SqE[IRAR ST UOFRIIUSIUSD WOTIN[OS DPOYB[NITED SAISTIIP ® ‘SDyT

OBIAY

fot] (W — W)

pue U)y rof pejng
-Bsqus oxe [4] uorenby jo oprs pueq-3ySir oy U swiIey oy “gxa)N ‘[z] uony
-enby 4q pomoyre se wisy (1 + ) ey Burerder 0y/g Yirm wentim st [g] mory
-enbg ‘s1y3 op oL ‘punoj aq Leur 8 ‘amouy; 09y jo diysuoneies SIY) WM

(6] 00 — 0 (WAW) = vy
‘[¢] wonenby £q [og] uoryenby Surprarp 1
[o5] sitfenl(’t + Ah1ale®ov + 00)z = iy

U1 + ) 1030wy Ayoedes jueysuco syq3 ur weppry st Surzymasy wory wony
-BIFUSOUOD POGIOSPE 93 U1 83UEYD SYT) " 10 J UIA DPOZI[IIo] [108 B 103 TILIa)
SI3 Wi [g] nonenby Surpuonre Jsary 193Fe PoUILIQO °q ABW HORR[SI 0T Y

"(syusmisa
9130 esoy 10y serjxedoad uorssTLISUERI} {105 SyBUILIS 0 Pesn o [ ‘"ols
TP IO WoKy T 43noy3e} 3] PUB g J0f 3q [[ia SUOHEANSD Sururewss syl
JUSTLIRAXS TOISKENID AJ01BIOqE] € TIOIf 1 23BMITed 03
Dopeatt nonn|os aqy st pue ‘[ 107 91e [g] woprenby ur (1 pue ‘g ‘W YW pue

[g] Ighedb/x (W — W) =1

‘s, "(2] woryenby jo spis pireg-jydn oy uo
Jurreadde suvie; paansesw A1oyeroqe) o4y gy paderder st ulles oty ‘uorpenbs
Supnse1 oy wi sreadde 05, sxeqa ‘may, ‘1 JO SWIN] UI PAAlcs pue pasenbs
9q Aew [eg] wonenby ‘Surpsesoig ‘T 9ALISD O} PoSN Sem WOIIe[oX Srq3} ‘[/]
uonenby £q popracid se azey Appoenp parpngs jou sem 1D 30§ 03 g8noyiry

£99 XNTT ATISNJAIT 0SS

{2 W — Waw =9

14q usalf st [ Jo wonrERIUsOTGD UOLIN[OS (108
Dozleyun euiSiio syt Jeyy punoy st 31 ‘[eg] £q [q¢] Surprap wodn ‘puse
[ag] a2fen(3alola + 00)z =
‘g Aq paseatom 610 SISYM [I08 POZITIHS] B J0F T9))LIMa1 9q Aew [eg] uworyenbyy
.mu.ﬂoamﬂsm.mmﬁﬁ ﬂoﬁmﬂwmmﬁ 0 Mdmwﬁ oIy .HO#QNH ﬁn.«wmﬂﬂmth# 273 knﬁ .M_H..E,Low
't o3 renbs st (1 + ) pue ‘o st [9] wonenby uwr foy oy ) 10

{g] +moov=%v+oy=g

*[Z] wonyenby a0s *1030€3 Ayoedes ey
01 PIEIAT OS[E ST UM WOHBIIUIOUOD [I0S aY} 0 UOHIPPE UL ST 91913 ‘SULIO)
PRQIOSPE UT puR UOMN[OS UT AfRI[)Us SUIRTHSI ISZIIMO] ou) Jeq) Jurmnsse
PU® Tr0S 97} 0} PSPPE AJ[EINUT SA I0Z[TI}I0f SIoM T[20 21eoridnp s1 qaim
"S[0S pazl[iIopun Afejusuriedxs of parmyer eaey suoyyenba agel[} ‘1B 0%
[eg ey “ec] ‘[eg] pue ‘Tep] ‘[eg] ‘Ajeanoadsar ‘oq [ sseyy zoded sy
UL 20USI2§91 2Ny 10, “3no sdoap pue | 03 Tenbs sowoosq woYy 1Ly 1+
aq} ‘[¢] pue [¢] ‘(¢] suonenby xog -wonnos mios ur Appmyue Sururewnax jng
‘PRqIospRUCT BUI9q SE PAISPISUC SI 31 "WOISDINP ) JO 058D Terads o3 oy

is? atfet[(1 + Wh1aletnz = |

{3 oUW} UIOS I93JE UTSAY o1} Ul P
“FRIMUINOYE SSBUL 1)) SAAJOS YOIYA DU} 1340 Pajeafelur oq wes [] nopenby

(#] g3 fenl(1 + Wr1@le®D = o=Xl(xp/op)eIq

[7] monenby jo aprs puey-qus of3 1o weard
uonn[os ® Sy UISAL oY) OJul ATrepuncq SYui SS040e WOISHIIP JO oer ‘o8I

[£] lert1a@)zfen (1 + w)x] pre 0p = =iy

Aq peuruzIajep st 1o1)ed
-0} 38N0Iq 918 MIST PUE (108 27} I9NE SN UOAIS PUB TISOI 9} TOIf acue)
-SIP TOALS QWOS J2 UOIRIIUSONOD UOTINIOS [108 ST} ‘41 ¢]UOIUOD Iojem oI199W
-TOA 9PNIOUT 0} POPUSIE ‘g U0 BALISD s]qeondde me Surmoio, “serayur swrrd
JO ST SUORIPUOY JUAISTET] 955} JSPUN ATCPUNOC ST)] SSOIVE [0S 9T MO} JUIUL
~3A0TI UOT JO ajex Sy, *(UONNOS A19punodry — 05) o3 Tewonaedord st (i pue)
W st A[8uIpIoooe paonpal oq J[Ia XNJF ‘019z 0] TE) JUNOWE 18899 B UOTIEI}
~U20U0d TOIN[OS ATRPUNGY ST} SOONPAI WISeT 913 ‘AJIrensos ur 31 (g 1 Sny)
0107 JeSU UOEIJUSIUOI UOY UWOIN[OS Arepuncq omj Sureyureut YOTgA. FUIs
sl o8UEGOXS We 03 Pesodxo St SYEJINS JI0S ISIOW & ‘Mrass A10yeIO0qQR] B UT
pasn sopuiof Jo woypaiscy

‘p1°¢ Ineqe o [enbs ‘1d jueysuoo oy

"JUIJUOD ISYEM TI0S ILISUWEN[OA Y3

WY (Q0UeIsIp

088 a9t

"2 03 {0 + 7)) Jo ope1 2y s ‘aroperey) ‘puE O = ) oreyum
‘ureriost wonydros o adoys ey o3 surea ur renbs ¢, r030er £310edes, am (1 + ¥|)

+ Nz B

ATTO0NS 'O "H ANV NISTO 'V " ‘GISSVIN "M "L 999



‘sjunoure (0))) 1981X I93eM WO}
o118 OYj SHUTWI S[IQE[ 8] C} PIIepIsUod sem (73} ‘31 10 J peqrospy “sesodmd
JR[EUOIS JOF ,y810U30 £Qq PIsn Uesq Sy YOWM PUE ['fv 42 STV JO poyjem
217} 03 SUPIOCOE XIUT TISSI-IS)RA-IOS B 11 JUIHS[O ST} JO oxejdn msex oJuend
-xa uowE SuInseow Aq pejewinss sem J o[(e] FID€D A 10°0 UHM SpE
aTe SUOWIEBILIx0 pojeador azoum gri[eqdure’] pue WEYERIS JO poyjew o)
£q poyewTiss sem I 9[IQeT] ‘$910AD IMNOF PILIP PUR PO 1M PAUCTITOT S8 P
-ZI[T119F STIOS *3T O[1q¥] PUE J S[IE[ JO SUOT}RTIIISS [eD1mayd aaTjeredmon 10,4
*$}89] OIS
~BJJID TWOIJ NSO YIIM 3] PUE J UOMNIOR [10S [EUOLUPEX) SuLredwon 10} Base)
SEM 10BIJXO TOTIONS B ‘[[00 UOISHIFIP o1} UI Posh 3ou [1os jo uonioed e wolg
*gy PIOE 01QI0OSE UL 109
-dofesasp 1002 an[q wnuspqifoul Aq J pue ‘Adoososiseds sureyy Aq patTuLsiep
SEBM TINIESE}0] *8pOINNeie 1D 8v Sy bue souslelsl 3y e Supsn QN 3y A S00°0
qum uoneny smewonuajod £g peurmLiaap sem apLIoD "d PUe ‘I 1030 I
10} W SUUIINSp JOF POIOS[O0 JOBIIXR [T QO] W4 (puooss 1od doap ouo)
YOGS N L& STIOP Sem UOMOBIIXA UISAT ‘D-] "H1d U UM0(Ss §B 'SpIemId)jy
*Mo[3 ssewr Awe 9)EOIpUL 30U PIp pousd UOSHIIIP 97} JAGFE PUE 9I0joq SSOU
~}S10T §,TM1S3T PUE S,[IOS 9} JO SUORATISO [BNSIA g $Z 10} (0,07} aanyereduwa)
W00 JURSHO) 1eawt Je 90e[d 638} 03 POMO[[E S TOTSNIP PUE ‘PIYIIIIAI Seam
10%T02 (108 JuIs 93 “g-1 ‘S ur wmoys se ooeid ur payy uey) s1om ded pue
IS ULSHI 8Y 10§ PS3Iom JO g0 == A ‘(10§ PRIoM JO STHBIS = M UWISISUM

YUIS TIOIf SUOl Surjoer)
-x9 :7) pue ‘voneredo ur g ‘SHOISUSUND Y BULMOUS ‘[[a0 UCISNPI( | .mm.m

i o — duiD|
m& 7777

N
N

IS LA

N

11OM W3 08" 01—

Duaa-

wanp 401

LD 2E°EY |

U G
: 155, 8204g ;
ysa
uo(iN autd W
vainjog . 4
BuljoDSx3 oM W08 Ol m
2 g v

699 . XTI FAISOAIIA TIOS

e

(211 0 — A/M = A31suop Mng

A
to1] _Hﬁo%.e (A —m) ﬁ_ o

[I0S POJEINJES B TIIM gp UDNE) USAQ SBY $¢ yoroldde owes
9y} SIS "SUOISISAUOD JUN SINYNY IO PAUTULISIOP O( P[ROI AJISUSP Ffnq pue
Iayem Jmad 1ad sunjoa ‘[Z1] pue [91] suonenby jo osn Aq jeqy 0§ ‘peydem
sesm (own[oA puUR 9Ie} UMOUN JO) T[80 Po[ly oY, ‘eynieds © T3Itm JJO Po[aas]
Amqyoows ses dog oyy 'Auiiofun payoded 108 of) Surpjed pepre 10jvIqiA Y

“[[90 943 Jo uonod [10s ST IIIF 0} pasn sea [1os 513 Jo ed e ‘Surxuu 103y
‘8IN0Y FZ JOJ ISQUING YI0I
® o pof[oI Amors sem yorga Tef paddeo punol a81e] B mp psorid pue ‘peress
Suq onserd Suoxgs e ur peoed uay) sem [10S PaIom oYY ‘powed woISnINp a3
Suump Furs 0g) woy Leme FULYS JOT PIIOM YON[M ING SUTKI JIRINF PaAO[[R
1e13 Aoussisuod & yiwm ‘sysed ‘pISu ey 1ng ‘peyeinjes Ajresu € sonpoid o
[108 9] Y14 POXIW PUE POPPE SEM Jogem [dnoue ‘wey], {'yurod jeyuenairadxs
DPSpPE UE ST 9191 POSN Sea 9)BI PAMG3 913 ‘SEOIJeALISp [E0I)BWLT} Rl sNOTASId
B3 Ul POPSal 9 0} UMOYS SIom ‘Joyjoue snyd PezII)Iefuon © ‘sojel JoZI[HIa)
om) Ao gdnoyy weaqy) I)/OYHE YO HEM 8 Z¥k'1 DU YOJTH 3 3 92L0
0 M S 97z Suurejuod wopnjes snoenbe [enmou-recu v Jo m1os & QoI

Ol PUE G 'O UMM POzZII)Is] sem jusuriredwoo (90 943 0 POPPE 9 03 [0S
'sa1jroedes oSmeqoxe moryed pue uonre szifenbo
0} POXIUI 9Jom STISSI OM] SYJ, ‘PISH Sem SWISol UOT-HQ (- VI SHequIy
pue 1o}y OZ[-d[ eupequry L3isoiod wnipewn pppejelatedal pUe PaAdlsal
J0 emyxym ¥ 'Furr-0 ue £q soerd ur P Ses PUE JUIS 947} POPIINOLINS A[oIjue
i '81q wrysews wofAu oy [ ‘| "8 ur umoys se (1Y ‘W) WS nise1 sfueyoxs Uk 0}

MO[J GOT TL0S SINSEIW O PASN [[90 WOISNIFIP oY} AqQ Po3$) 058 51oMm S[IOS 9T,
*1a33ews omed1o pue ‘(N ‘Sf ‘SI{ “e)) suoned sqesduryoxe
‘ygy ‘eredpyd ‘sisAreur jeOrURUOR SUIPNIOUT ‘SO fensn Aq opemt
SEA UOTJEZIISIORIEYD [BIIUN) 'S2383G PIYIU() S} JnOYSNOILy) WIOI) Pejos|od

arom ‘sonyradoid Jo oFuer opim B Surary 950U} SUIPN[OUT ‘S[IOS SUO-AJUIM ],

SIVISAIVI NV SOOHLHN

0en (31 T .
fst) aenli + W) (W — W) 4

J{ IOF POINJIISQNS SU[EA JTUOS Je PIYENIEAd SI J PUE ‘Dasn oIe
qusuirzedxe woif puno} Asnotaoxd senyea W pue ( + ) 293 ‘[g1] voryenby
ur ‘eroparaqy, -Anuenb Iy paxnsop e 10 popesu Ajmuenb sjestput [[1s yeU3
paausp aq Lewr J juemeimbax 1921113397 € ‘[§1] wonyenby SuiBueires: worg
a0

20 IAF
pue ‘00/{0n + ®9) 10 05y/ g #e AyUap? 531 107 senjea Funmnsque £q Isu3e

el =(j +9a)

ATIHONS "0 "3 ANV NISTO 'V "¥ ‘HUSSVH "M ‘L 899



~Tury 943 Aferoadse ‘senfea 1ooey Ajoedes mof SARY 0} PIpU] SIS
Apueg (] s[qe]) 2500 SIY} A[[ensn 10U 210 suosLreduoo Tenprarpul
J3NOYIE ‘SPOIIIW UOISDIJIP 10} £€ PUR SPOYIIUL [eITHIDYD 10] 9¢ pade
-194% pue 03/(5) + 09) Adurts st ax0y posn Iojoey Ayoedes oyy,.
"punoq AfySry sxow a19m Jeq)
awos nq ‘uotsnyyip ur Sunedonred Ao jou SUOT PIAOUISI JIBIIXO
9VOHN 243 1ey3 oyediput Aeur (] 9[qe]) $10813%0 (OVOYH N -+ uon}
~NJ0S) [eOTWaYD 9y} 0} peredinod Se UOIeT}SoIsplm pouoHuLI 213
PeANSUL (W — )/ AW 03 Tenbo sparse (3 + 00) 3y aqqsnyyp ooz
JO SUIBWNSOI9A0 UE UL SI0J9I8Y) pue sonjea Jjy PoseaI0sp Ur J[nsax
PIno (s30R13X2 E[ye)) Jy 1070 911 Aq peseaocsas Suraq jou woj pajou
-ap s JuedIed g SBA YIIYM) 3] I821[1}I0] PSPPE 9Y7 Jo UOTIEXT
(ewro/bavt £°g smsasa °7]) poygew
UOISTIIIP 81 WOI} PUNO} onfea 9y} 9043 I9A0 isnf sem spotjew
[RUOTHPEI} AQ Painseswr ) uest U} “ISASMOH ‘06°Q SEBA SOnTeA
(")) PIqI08 OY3 10J SPOYIOW [BUOLIIPEI} SHSLIa UOTSIJIP ST} I10] I
AL, *(1) JUSTOTIO0D UOLJRPLION 740 B S9ALJ spoyIow om) o} £q sa1iT
-uenb 07) 1os renprarpur Surredwoy “xuyg JATSIIFIP WwoI] guro/bari 0970
PUE ‘POBIIXd UOHEIN)eS Iejem Jo gwrd/ber 070 pafersae spos )
[T 10} spoyjew Teotwieyd Aq pamseaw 07 oy *A[Anadsar ‘[z1] pue

[01] suonrenbyy Sursn | s[qe I, Ul son[ea *7) pue 0)) [10S 0} PaISAUOD .

9I¥ pue ‘93uel feonATeue ASes UIIIM 2I9M SIUDOUIR 9SS1 [ "UOIIN]OS

TOZIOLISE W O] 53 Y314 STr0S 105 T (01 /botl oF 03 (syios paziqiiasyuou)

€ IN0qe WOy PISUBI UISAI 5Y) WOIJ PAJoRIIXe 3 Jo Amuenb ayT
SUONDUIMAZIID [OUOLLpr4] puv Xnlf snisnfip — wwssvioq

“afqered
~W0Y 8q PINOYS S)NSII 3591} 0§ PUR ‘XN[J [7) PIINSBIUE OSTE OUM ‘0g'1?
% 193304 Aq duop Ajsnoraard sem SB ISUUBUI OUIES 9 Arenmasss
Ul POUGap A[[EONBWRYYRHE U903 SARY UILISY SON[EA UOISSIUISUEI 1
"uorssordor ofdymut 10 ofdwrs Aq I9YI10 ‘SOTqRIIBA POUOTIUST IT)0
S} Y31 39130p JueOnIUIIS-UOU © 0} pue ‘(Pas] 1usosed ¢ je jues
-QIUSTS ‘950 = I) JUI)UOO ]IS YA PIIB[RII0D L[ EoM ATUO 9Iom Son
“[eA 97} ‘AYsUsp J[nq pue ‘Jusased Ioyem dujewnjoa ‘Aepd jusorad
‘Iojyews Sruedio jusored ‘pd ‘s Jusored Surpnpour sonSLIBIYRTRYD
[10S 19130 03 sanfea 9soy) Surreduwos usyp $3°0 03 $Z°0 Woaf paSuel
SOn[eA UOISSIUSURI}  3YJ, “f 9[QR], UI UMOYS SIB 959} PUE UOIINOS
JOZITHIRY TW-0 PUE -0 9} Jursn ol 3uad 19d g'¢ sem [10S o[Suls ® 10]
‘sontea uopsspsuery {[g] uonenby 1ed) pajemoreo sy JO uoIjEIAGP

149 XOTd FAISNIIIA. TIOS

1 090 6L o7 A] 950 afelsay
H 08" L'¥Z £8" ag’ Testiug pues Lweo] I3)SaYOUIAL
H 90" 8¢ 11 zo s OW weo] A2[0 A[IS 9JI0TUR[[IA
I 9F"_ 9'8Z | FA 9%’ [OSI[IOT ureo] SUeET[[IA
i S8’ ooz sk L9 oSty weo] £3WIIYM
H S0 194 A 99° [osIprIy WEO] AN
I ag’ 8¢ £g’ g9" [osI Y mreo] Apres LoelT,
T 69" 544 z8" €4 TosHIOW WIRG] IS BIUCIS],
} 81" 9y o1 [ 38 losTIuy weo] Apues ucIuels
" £z’ 01z 1% £9° [os1pLIy weo[ Apues 100mades
n [£5 2oz 6¢” [ 1A jos1pLIY TIeO] 3{IS [0SqAs JNSUITOJ
Al Ak 9'2z gg’ £ [0SIpITY TIEO] ]IS JNOULIOY
5 €% z'oe &0'F a8¥" OSIPIY Tueo] £pues eYOPIulyL
| gl o'e €z’ A [0SIX0 Aepo phory
? zs €81 ¥9 ¥z 108131), weo 4ps A10f
il Ly Qéi 08’ Se° 10831y Aep j103quelg
H o'l 891 88" 19 [0St meo] AB[d A)JIS IOTITINI(Y
! 0z - 44 gz’ 8 TosIOW weoy 100(]
3 1L £'81 L8 oy [OSTIY weo[ A8j0 AIIS uojdeq
b ez’ [A 9T 6% [OSTIION weo| Apues }sal) seme)
[ ez L% 60° 6" Tosndeoug weo] Ax]o eLIoISY
H 6£°0 6¥E 8.0 ¥8'0 [OSIIOIY Weo[ 31 WLPISISWY
> b 5 b iy
[[9% UOTSNIYIP SPOT}auE [eOTWISYD {vorenyzrp
DI} POYETINIST Prepur)s Aq palnsea 10 woy)
uoIssIOx
{uonmios fos guro/batl) wnisseog -STRIL], 13RI sad4y 1108

SII0S PazZI[I}I2yun Jo adﬁ.nou wnissziod (3)) peqios pue (09) wopin(os ‘senjea (I) vokssmusueIy,

] HTdVL

93eIaA®e o[, "SUOIIEUIULISEP A10)RIOqE] ASED 10J JUIOLINS SEA ToIyM
‘UONNJOS I9ZITIHISY [ O] Y} YILM PH3ear) S|I0s WOIf PIUIe}qo o1om
[0 10 batl 06 01 OF Inoqe ‘UOIORIIXS ULSHI 20 UOSIIIIP o) WOl

SLTINSHT

SINFVR UOISSTUISUDA ]

.

11 POYITI YOI, ' 03 wﬁﬁ.ﬁoou.m. 31 pue J Jof Pajsafip pue punosl alom

sopdures oY [, ‘sIsATewe Jof paurquioo sdoj pue s300I [IIM 9UOD SEM Sunsoarery
D81 J0 ammjessdwio) JySm Y-g We ypm pue ‘Iz 3 (oSuwr wu 00/-00%
ou} WM (095)(g10)/SUrISHTE0IONN 009 03 00S) PYSH [MF JO SINOY 9] Wim
Isqurey? gimoid € wl suonpessdar Z qimm wmord sem (surjong -Iea HOYIUSIP
Wnap40Fy) Aolreq "pesn Sem ,PIOJpeIg PUe PIOJUE]G JUSRA (] JO wLIS}
-)roysan} ‘sos o} woay sywred £q sxeydn 5 pue g sapyeer Suuimaelsp 10,4

ATTIOHAS ‘O "H ANV NIASTO 'V ¥ ‘THSSYVH "M "L 0l9



‘Justiptadxoe moay puncy Aynwenb reniow susion h«.EMu 1 hﬂ Gﬂ
aseoIonr 01 pepesu () serogdsord roziaey. vﬁm_soﬂmo mo ﬁomﬁmmﬁ&; g 85T -
wau3d b7y Agdw T
3SYJHONI Ol G3033IN n_u._.dn__...un_qo
O_Om 009 On_wv o0e

002

o
Q
v

1
[=)
[=]
(1]

VG ¥3d 67| g W
ISYIYON! OL G3SN F WNLoY

1008

'©Z°0 ATuo sea. spios Surreduwos
WOI 9NTeA 1 Y3} ‘I0AOMOT] *(UOISIIIIP 10§ C'Ffg 03 poreduroo jeuory
-Tpel} 10§ g0/ g'pG1) 195010 poSeroAt SPOYIOUW Yjoq I0] Senfea &)
9YT, '/9°0 JO PuJeA I UB M ‘gWd/S1 ZH 0 JO SIUSUAINSLOUL [BUOLIIP
-BI} oY) Papaddxs ‘gurd/J Sv ggrz Surdelsae ‘senfea 00 UOISHIIP
‘T R1qe], ur usss sy ‘{3 10 suop se) {z1] pue [p1] suoryenby Sumsn
Aq spewr a1em sannpuenb (80)) peqIos pue (09) uonN[oS PojeUIISS
UOISDIIT(] "SI0 ST S[qEI[21 SB 10U aIam (7 9]qBJ, UI UMOYS) sHOnjeu
-[ULI9}9P JRUOIIUSAUOD JBY) J UI MO] OS 3I9M S[I0S BLIO)SY pue “Arof
‘PAOTT JO $JOBIIXS UOIIRIN)ES-ISTEM TIOS 9T} ‘IOASMOF] "UOT)BUTULISISP
AJ0yeIOoqR] J0] JUSDMINS SBM SIORI)XD UISAI ul J Jo Ljnuenb ogy

suoypuIAEY JrUoUIPYY PUv T snasnifip-snioydsoy g

"norenba ay) 0JUL POINIIISNS [oAS] T PoIISSD JWOS
J© 19410 07) I0] SAJOS PUB 8Jel ,] U0 ATUO 359) 0) A1€S5000U ST J1 pUe

(W — W)/ (W — ¥ W) = Ta/fq

et} os dIysuoTye[s1 IBIUI[ B ST 210Y] *A]
-oanpoedsar I pue T3 sonpoid yey) soyes axe &, pue Ly i ‘opdme

¢/9 Co . XNT4 FAISQAATd NOS

-x2 104 ‘payrduns o Aew [g]] uonyenby ‘yserejur jo are Ajyuenb
I & 9ASIYOE O} Sjel I9ZH1pIdf AUy Aquo jy ‘Ayuenb pspsau o)
porewsorepun AJySis afersae oy} uo 2mpaeoold pue uoryenba siyj
Sursn ‘snyy, "91el 19ZI[1}I8] [W-G 18 H UTE}qO 0} PIsn JUNCWE [en)0e
o Jo (3ueored g4l JO UOBIASD PIEPURIS © YIm) Juoored |'cg seam
anpea g peyndumiod afe1ase oy} ‘SIy} SUIOP wWol] “sdjel -0 PUE -0
oYy woxf eiep oy Sursn payndwied uayy seam [g1] uotrenby -umouy
10U 9104 971 IOZIIMSY 9} YSnoT] se Usoyd 8q Arul 93X JIZI[1)Ia]
uoTInos TWr § SY} Ik poureIqo onea I oy ‘[g1) uonenby iod
SE ‘anyea J peuruira}apaid € jnoqe Suriq 0} papasu | I9ZI[I}I0] UINIS
-sej0d 70 jUnOUIE [ENIOE AU} s#use pandwos oy Fupredwod 104

‘1 *Iqe], Ui 00 Y&y 2y} Aq pajodjel se
sread snotasid ui pazrmiof A[IABSY U93(] Pey Yorys wreo] Apues ejop

{58 44 S9T S¥al & afri0ay
6'18 ¥8'9 z18i o¢’ I2)SOYOULA
£°201 . ¥EO 0ZFl 0 9)30WBHLM
01z £ g1zl cr SWRIEM
9202 ¥6701 1'eee 97 Aomym
Z'59 10°1 §'8¢1 €8 aqnIgEM
Se1Z 80'0 9'gve L Loex],
Z'66Z oL'v 6’1 ¥s° BIUO)aT,
1'6¥l 620 Z'er 60" uolne)§
$'90Z 6571 £eb og’ iconades
601 sg1 g'18 5 108N JNAUIIO]
Z'eee ¥o'e L'561 06" Jnauliod
6'ES 8L'6 ¥ LEL 09 ESOPTULN
£'zes £0°0 9'cg €0’  pdorl
9iet 500 899 ¥ KLiof
Q'e6s £8°1 ¥E£8¢ 28" JIOPURIJ
Q'lge L1 9'812 9z’ IS UINEC]
V'viZ SZ0 st o 100(]
£'00¢ za'l ¥yve ez uoyfeq
¥'L01 91'€ 0'6g1 zz W17 SeWeD
¥'¥8¢ zZ00 o 0 BLIGISY
1°é6 s 8¢l el WepRIs)sSUY
2 °3 *2 0y
152 uorSNyIP sporjam
oI} PaleTISTE [2a1Hay) pIepue}s L4 paImses)y

uopn[es [10s jo qmo/d7 ‘snieqdsoyg

S[I0s PazIITI3aun Jo juatuno sajofqdseqd {83) paqlos pue {13} vornies

Z H1dVL

AFTOONS 'O "H ANV NASTO 'V " ‘HASSV "M "L Z19



“RRIIXG UORNIOS [10S payemges . - ERR
{P) pue 450 msu 5,01y () 9593 eyEmOqTEOIq S UBSIO () “S}USox Y wotingyy
(e) smson (3891 projueISyuopaq) Aopeq ur 30d 20d sxesdn g 3irerg ¥ iy

Wdd 9 Lovyix3 NoiLMI0S

_ Wdd ‘d NIS3Y, ¥awy
0L . <o e
g ¥

oo
7

1 1
S0 =4 0=

igoX0BO+E0 )

o'l 0 XBL00 + W.O. - &

&l

Wdd ‘d €000 N35SI0 :

AVG IVILINI - i
0_0_ og gl Ql ]
T

bW — 10d/ IIViIdN - o

| I .t
8L0=4 BL0=4

£z0XIP0+G0x 4 Gp0XET0+60mA

o ¢Ho v o\v‘o._
o
° AXW o ao% o
ooo% ] Xﬂo o
s —s°I

“§}/ W JO onea 1) 10f g7359) pasodord oy} Jo
ANMIqIpao 2y st se “yp 10y Afreroadse “pojseSsins st 1503 UOISTIJIP SIq}
Jo Auqun oy g ‘¢ S,y ur suosLredurod 959} W01 *SUOIIRRII0D 9]
-ereduwos ypm g xq - & = oyeidn-g & TWIOf A1) Wwo1y JUr)nsal suois
-$01301 SMOYS ¥ Sy “s3s9) UOISNYIID PUE [RONULYD (10§ 03 Pajejar A]
~IPOUMIAIND §BM 159) , P1OJ U} G-3US W (] o3 ut oxye1dn g [e303 oyl
"SONfeA 1 3194 Aq peyeoTpuI SE ‘Y jueld 0} pajeper ATasoro se 93mb jou
219M $159) TEUONIPRI], ¢ "SI, UL UMOT]S 9XE 53533 [EOTUISTD [BUOTIIPRI}
PUE S)NSSI 989Y ] *(p6°0 = I) PIISIX® UOIIR[RLIOD IBSUIIAIND POOF
"W PRI0SeIl 447 & 0} pereduios sem ‘POYIOUW , PIOTURIG-IUIWO(]
913 03 Jurpi0o0e umeis ‘syuerd Lopreq oqy ur 31 yusorad a1 uSgp

S15a1 uorsn{f1p puv pro1uoys “sa syvign snioydsoyd pup wnssogod guvt g

1 TAY X011 TAISOSAIA TIOS -

“{1208 BHOPIUT 10 SBM
3181 seddn e popnpxe jmod a1l URIoUM) JOBIJXe UOIIN{OS [I0§ pajwInies
(p) pue ‘M efIqe[ Jo syewnss ue (0} ‘3 o[qesSueyoxo (g) ‘symss1 T§ uOISHF
TP (e} smsign (3591 profpuEIG-IUSR(T) Lotteq ur juwoodad 3 jueld ‘g Sy

KU OG0 /balt — 3 NOILN10S B00I/bsw -3 |, 311gv ],

Yo £0 go 1’0 gl ow &0
I T T ] F T
Ig0=4
o) X050+62'0=A o OW.
{papnIoxa uled auo) n.n% ‘4 e ol
Ol / 4150 ° 5 450
o8 oo % 0 [ o
ATL+E20= ) of ° o 0
o of ° o
\ Joi \ {011
° [ x
e/ o - ° o

o . ."_
m
a
m
Z
B00I/baw - X I7AVIONVHOXT AVQ TVILING- W =
@l o'l &0 og oz ol v
I T 1 ) T 1 r
620nd tE0O=d W
A8G0+820=4  ° 0go X/S20+E0°0-=3 oow\ a

. of .
—8°0 ° mx S0

*3UI] UOISSISAX Y} YIm
Nu,_.mw ] UT UA0US 518 3897} pUE ‘sfios Suowre XN|J sAIsnypIp Surdueyo 10y
IOZITIHIRY J JO ADUSIDIFIP SY7 UT SOOUSISLIIP 2818] 210M oIy ¥J§ PouIu
-1990pa1d & ure)qo 03} pesn Aqenioe sjunoyre 8y} jo (3usszad gg jo
UOT)RIAQD PIEPUR)S © [Ia) Jusoiad g6 210m T JO sjunowre pajnduwoo
adeloAe oyJ, ) 10} se pasn sem tpoeordde auwres oy {g] uoryenby
1ad se ‘popecu wznny J Sunndwoo jo ApHeA Y ssasse Of
“UOI)BXT} I0] SUIIY) UOISNIJIP 9} SUI1031100 AJ[EOT) BRI AQ PaSEaID
-UL3,U Sem an7ea I 23U} Y YILM St ‘A[TedIlIoyd POINSEBOUL SBM TOTJEXI)
SN0y gz Q ‘TOUSIY Sem onfea I oy ‘poredwiod PUER parRMO[RD
S1am SPOTJSUL [ROTUSYD [BUONITPRI} SUSIoA UCISNIHIP woly SsY33ualls,
959U} USY A ~[IFUDIIS, UOTSIINIP € $930U9D 4{] + )0 ‘Aiodyy Ag

ATTOONS ‘O "E ANV NISTO 'V ‘¥ “AHSSVH "M "L %19



-o1d s Jo wopEniEAS UY “If ' ‘PAN PuUE AT .ﬂwﬂ"_wmw.ww,.
"(pL61) WOpEOMIMUIUIOD TEMOSS

: : o {Z9aT)
*AJIgelteAs JUaTNE [os Jo jdeouos MOfJ-SSew puy naﬂa%ﬂ?ﬂ&
105 PUE Jueld "uoneIqimbs ;od pue zorydiospe usar umﬂq.uwﬁa gnmumuw s ]
110S 30 BOREZLIvI0RIRY) Y " ‘SARQ PUE Y ) OU[F “F q “WIP[ROG q

Sremy oy

SHONTIAITY

9261 10qua)dag POSIASY ‘9461 oIeTY ¥z poatsory

‘post am wo)sAs qw.anoﬁﬁ&uu

ety 03 parjdde Yorym woryenbo reryuatapyrp a1 Batajos 10y hu_oﬁu.wvm. ¥o L31870A
~1an) o yo sdr[1rqd g "y pue preypreq [ g ‘siq yuey) siomne ony,

SININOSATTMONIIV

"s1duaIS Juis 001 Juerd Surmsesw Ym
uonoun[uod ur 10 ‘sauoz Jos pajardop Anrerodway jo £13A0091 o.ﬁ
SUTUIT} ‘STRTIS) B IDZI[T}I0] JO Adustorge a3 SULINSeIW U PIPIST TRY}
o1y 82 “[108 9} JO UOTYEINNE TEDTIUIYD SAPUN INOYITM SO)BWILISS 91}
oW 0} 9[qe Jureq woiy ssure Aewr suoneoydde yoreoso: uvq.ﬁs g
 Ajrep pezdreue Ap1edmioo 9q pinod
STIOS 9AY 01 IMOJ WOIY “JUIWINSUOD SN} JRUMOUIOS SBM 1593 STY]
PRy are suony
~BI2HI0D PRI o19UM seeae U Afjeradse ‘[nyosn aq pmoys juswammb
~o1 ziiap e pue 1030e] Ayoedes e Sunerunse ‘osty dofpasp o1
SIE9A USYE} 2ARY YOIYM $159) [RUOTHIPEN} 3L A1qeiosey peredwioo
ey ydweye 3sa13 s1g) o suopyepod asuodssz 1ued Supureiqo ey
juaredde swoss s1s03 uOISHYIP Jo AyqrIn Y] =19y an_.ﬁ qoeoid
-de mou oy Y proydn sem Atoery UOISIYJIP JE1f} JOPISUOD S
'$1§9] {RUOIJIPRI) TWOIf
Jqe[reae jou sopunjroddo sepraocid A109Y) UOSHIIP Yim SyuLUT
-l1odxs UoSNIIIp Jo UonenTeAd 2AnIEIUEND 971 ‘OsTy "uIsa1 aZueyd
~X3 UOT U UM JUSTPLIS UOTeIUa0uod Tros ® Surjears £q A10yezoqe|
9} Ul pajemuurs aq Aewr 919ydsozIyI 1001 91} UF SUOTIIPUOS BLIqInba
[edTwaYD Jey) joodse oy st “s)oox yueyd 03 suor urelred Surrrojswer;
10} 010§ Surapp Arewnid e ST WSURYISW UOISNIP © yey; sSurpury
Y3m JuIprouio)) “afeys rejuswdoraasp oq) I MOU ST A1T[1]19] 92119308
~IBUO 0} SJUSUWIMSEaU UOISNFFIP Buisn JeY) 19PISUod SIOYINEe T,

SNOISNTINGD

L9 XNTE TAISOJAIT TIOS

[0S STIEN[IA 10 PoLiod UoISIIIIp Aep-1 19138
wis SUTQIOSPE WOIf SOMWEISIP JO TOTIUN] © §2 [ PUe '3 ‘g 30 (09 ‘wonEIITND
-uoo Teurduo Jo jueolad se) UOLRIIMAIUCD UOLNIOS [I0S PAB[NIE)  'G B

w> — MNNIS WOoHZ JINVLSIO

ge O“N gl ol muo o
¥ T T
POrE=id
oel=X 4 * T4
AEE=d

wos nos w6

{"5uos [purbLio) 9o

0S sunoH 2 3LV
93 J0 INIONAL
INOILVMLNTONOD

NOILNT0S “llos
L

[o1a]]

-soe1ns Teurld © HEY) I9U3RI 100X [EILIPUI[AD B 03 UOISHIIP
10} paSuryd AIUSts 9 PMOM SOTIRWSL[)BU I} OS[E PUE 0127 Uey)
1918218 9q pjnos AIepunoq J108 ;1001 91} 18 UOTJBIJUIIUOD 21} §)}001
yym ySnoyipe ‘exeydsozry [10s a1} Ut 2oe[d 9¥e] ABW UOTSHFIIP YoiyMm
1€ SOOUEISIP SAIIE[I O} 2)EOTPUI OS[E S}UAPELS 9s9YJ, '012 3} Ua()
‘J 10J TEOTIIIO JSOUT 3 PINOM 10BIU0D Tios :ursal TedtsAyd oY) 9107
-210Y T *SI2UEISIP 19}I0US Pire 193101s Joao 20e[d o3e) uosnyjp J Ua)
PU® ‘3] IXQU USY) ‘1) TBY) MOYS ASYJ "SOAIND IS} I0f BIEP .Eﬁn_o
0] pasn a1om [Bg] pue [¢] suonjenby pue s)msel UOWNHIKT "AJI[1I9]
sSeIoA® JO TIOS B ‘Ureof SWEIfIM 10T ¢ “J,] Ul Uumoys 218 swI} Uoisn]
-JIP Y-pZ, € JO PUS 9} J& SHOTINQLISIP UOTJEIUSIUGY PAIR[AI[EI 33
‘10 PUB Y ‘d Jo sereunss Jo uorsioard pue £3einooe saryeredinod ayy
souanyym Aewr dnjes uoSNIHpP 9Y3 Jo SOTURT[IOUI 97} MOY MITA O],
1199 HOISHEJLY 11 SPUBIPDLT UOUDLUFINO))

'3 $1001 UOIUO 0] MO[J SAISNJIP SUNINSEOUI UM PUNO}
Apsnotasid sem se ‘STIOS UI UOljeLIRA Iof oYesuaduron Aqerired o3
Lyqe s,3uerd e s SurdreA 10Ujes jng onjeA JUeISUOd B 01 UOLjel}
-usouoo uonnjos Arepurnoq 9y) SUDNPaI Jou JUS J00x juerd € woiy
Jmse1 Lew oxejdn juerd pue J U9OM]9( SUOTFE[RI TEIUNUOL Y],

ATTOONS 'O " GNV NASTO 'V ‘¥ ‘HASSVH ‘M ‘L 929



678

12

13

14

18

19
20

21

22

24

25

26

S0IL DIFFUSIVE FLUX

perties of soil potassium influencing its supply by diffusion to plant roots in soil. J.
Agric, Sci., 73, 1-14 (1969).

Black, C. A. (Editor-in-chief}, Methods of Soil Analysis, Part 2. Chemical and micro-
biological properties. Am. Soc. Agron., Ine., Madison, Wisconsin, U.5.A, {19635),
Crank, J., The mathematics of diffusion. Oxford Univ. Press, Oxford (1956},
DeMent, Jack P, Stanford, George, and Bradfield, B, N., A method for
measuring short-term nutrient absorption by plants. Seil Sci. Svc, Am. Proc. 23, 47—~
50 {1959).

Farr, E.,, Vaidyanathan, L. V. and Nvye, P, H., Measurement of ionic concentra-
tion gradients in soil near roots. Soil Sci. 104, 385-391 (1969).

Gardner, W. R,, Movement of nitrogen in soil, I» Soil Nitrogen. Amer. Soc. Agromn.
Inc., Madison, Wisconsin, U.S.A, (1965).

Graham, E. R, and Kampbell, P, H., Soil potassium availability and reserve as
related to the isciopic pool and caleium exchange equilibria, Soil Sci. 100, 101106
{1968).

Leggett, Glen E. and Westermann, Dale T., Determination of mineral elements
in plant tissue using trichloroacetic acid extraction. Agric. Food Chem. 21, 65-69
{1973).

Olsen, R, A, and Peech, Michael, The significance of the suspension effect in the
uptake of cations by plants frem soil-water systems, Soil Sei, Soe, Am, Proe, 32, 660
664 (1960},

Olsen, 5. R, and Kemper, W. D., Movement of nutrients to plant roots, i» Nor-
man,A. G.{Editor), Advancesin Agron,20,91-151, Academic Press, New York (1968).
Olsen, 5. R,, Kemper, W. D. and Jackson, R. D., Phosphate diffusion to plant
roots, Seoil Sci. Soo, Am. Proc. 26, 222-227 (1962).

Olsen, 8. R, Kemper, W, D. and van Schaik, J. D., Self-difiusion coefficients of
phosphorus in soil measured by transient and steady-state methods. Soil Sci. Soe.
Am, Proc, 29, 154-158 {1965).

Olsen, S. R. and Watanabe, F, S, Diffusion of phosphorus as related to soil
texture and plant uptake. Soil Sci. Soc. Am. Proc. 27, 648-653 {1963).

Olsen, 5. R, and Watanabe, T, 8., Diffusive supply of phosphorus in relation to
soil textural variations. Soil Sci. 110, 318-327 (1970).

Parsons, R, Handbook of electrochemical constants., Butterworth Scientific Pu-
blications, London {1959).

Phillips, Ronald E., Personal communication (1974).

Porter, L. K., Kemper, W, D, Jackson, R, D. and Stewart, B. A,, Chloride
diffusion in scils as influenced by moisture content. Soil Sci. Soc, Am. Proc. 24, 460-
464 (1960).

Rohn and Haas Company, Amberlite ion exchange resin laboratory guide, Philadel-
phia, Pennsylvania, U.5.A, (19564),

Vaidvanathan, L. V. and Nye, P. H., The measurement and mechanism of ion
diffusion in soils. 1T, An exchange resin paper method measurement of the diffusive
flux and diffusion coefficient of nutrient ions in soil. J. Seil Sci. 17, 175-183 {1966,
Vaidvanathan, L. V. and Nye, P. H., The measurement and mechanism of ion
ditfysion in soils. V1, The effect of concentration and moisture content on the counter-
diffusion of s¢il phosphate against chloride ion. J. Soil Sci, 21, 15-27 (1970).
Warncke, D. D.and Barber, 8. A., The diffusion of ginc in soils: I, The influence of
soil moisture. Soil Sei. Soc. Am. Proe, 36, 3942 (1972},

Watanabe, F. S, and Olsen, 5. R., Test of an ascorbic acid method for determining
phosphorus in water and NaHCOs3 extracts from soil, Soil Sci. Soe. Am, Proc, 29,
677-678 (1965).

Wilecox, L. V., A method for calculating the saturation percentage from the weight
of known volume of saturated soil paste. Soil Sci. 72, 233-237 (1957).



Notice to Subscribers |
| Subsdriptions shopld be sent to the pubh’sher_:

Martinus Nijhoff — g-r1 Lange Voorhout ~ P.O.B, 269 — The Hagda"
- { The Netherlands) or to any bookseller. -

- The subscription pncc is fl. 115.— pervolume + fl. 16.50 handling
and postage. R ' :

_ ' Each volume wil'l comprise ¢z 720 pages and will consist of three
issues, published bimonthly. Two volumes will be published each
Cyear, © - . _ |

Notice to Authors

- PLANT AND SOIL will contain original contributions in

" English, French or German. Notes on methods or preliminary
results of investigations may be published as Short Communications,
which, if accepted, will appear without delay,

- Manuscripts (in duplicate) and letters on editorial matters
. should be sent to the Managing Editor of PLANT AND SOIL, .
Institute for Soil Fertility, Oosterweg 92, HAREN (Gr.), Netherlands,
.-Authors should enclose eight self-addressed, gummed labels.

' Manuscripts of refused papers will not be returned unless postage
- costs have been prepaid (pref. with International Reply Coupons%.

- Before submitting a manuscript authors should read the

" Instructions to Authors published each year in the first issue of this
* journal, Offprints of these Instructions can be obtained upon -
" request. : .

Attention! The ‘Ins'tifuctidns to Authors’ have been brought in line
.- with the generally adopted style manuals and show, therefore, some
,substahtial a_ltcrat_ions. . - '

No book reviews! 0 - :
“"" Publishers should note that PLANT AND SOIL does not print.
_bo'ok reviews, . : _ .

j ._Oﬂfiﬂﬁ f

Authors will receive 50 offprints of their articles free of charge.

Additional offprints can be purchased at a nominal price (Dfl. o.10

- pér. printed page). The offprint order from should be returned to
- the editors, together with the galley proof, '. :

. Orders for extra offprints should be accompanied by a cheque or
international ‘money-order, made out to Martinus Nijhoff, The
‘Hague; Netherlands. ' :

_ Inquiries about offprints should be made direct to the publisher, -



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11

