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mnkZeeZg]l azl ["g ma”rzZbf h_ Z'kb\nemnkbimbg\* ma [ “bggbg
h_\khi \nemboZmbhd®I* h_mhgbV\arb\Zel Z Zf*mah] h_p™] hknkhe
Rzk"eZmboeg"p( aZobg™ [*g bgmkh]n\"] pbmabgma®iZ maZe_\*gmnkr*
Jger ]nkbg® maniZIm -, r™Zkl aZo™ ma”mkn~ihl  b[bebmbM_\a fb\Ze
p™] \hgmkhe\nf* mh[* k*"Zebs** Oakhn’a ]*o”ehifAgm hk ]b \hokr
h_ fzkd™er Initkbhk a”k[b\b]"l bmazl [*g ih b[e® mhZmmZzhgab”o”)
fAgml  bg p™] \hgmkhe gMo”k [*_hk" Zgmb\bizm"J* < Z bk mk" nem(
~gm~glbotphkd bl ghp ng]*k pZr mh]*o™ehi Zg] m"mfZgr g™p hf)
ihng]l _hkma”bkhllb[e™ a™k[b\b]Ze ikhi*kmb" *

Naze“hbe In[c™\m h_bgm~k%nmhkfhk® mazg.1, r"zkl &-'(y \Zgghm
[* \ezln] zI Z 'g”p! \hfihng]7 r*m bmlikhi*kmb”®l azZo™ g*o*k [ g
_neerbgo®mb’Zm~]&=hathgm -51,' &O0™ K"mkhe”nf hbel Zk* nl*] ~_DMN)
mbo”eZ6 a*k[b\b]"l  &>kZ_mK50*4' &5 %bg\{hma i*mkhe™nf Zg] laze"
hbel zk® ezk~erar]lkh\Zk[hg \hfihng]I( bnbl eh’b\Ze maznazZe”™ hbefz
[* nl*] bglbfbezk fZgg"k* emahn’ama” hnk\"l h_laZe” Zg] i“mkhe”nf
hbe Zk\ ~gmbk~erlb__"k*gmZg] ma”bk a"kgb\Ze\hfihlbom*bhgl oZkr \hg)
Ib]"kZ[er( Imn]bAl mh]*m~kfbg® ma”a’k[b\b]Zze ihm~"gmbZebmBEX\ mahn'am
phkma pabe”*
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Jre” _khf |hf*  dbg] h_ mhg™! KkMnfZler mablk® "kl mhlaZe™ hbe
Zg] bl [*eb”0”] mh[® ma” bkik™hk] h_bgm~kinbg ma” n[ch m*

?7o™ehif*gm  Zg] ~giehbmZmbh@_ ma” aZe™ bg]nimkr azl [*g
o"kr lehp bg ma*Pgbm”] NmzZmf Znl* h_ ma”Z[nglZzgm Iniier h_ ]h)
A mbV"mkhe~nf Zg] ma”d™g \hfi*mbmbhg h_ ma~p”ee)]*o”ehi ] ebjnb])
_n”e bg]nimkr* Chp~o”k( Ibg\* laze” Nihlbml Zk» _hng] bg Zefh m™o”kr
\hngmkr bg ma”phke]( fzgr h_pab a ]h ghmihl ~ Z gZmnkZéhnk " h_
ebjnb] _n”el( matlaze™ bglnimkr az fZ]» \hff*k\bZe  ikh'kMI*  %bma
Z]Jorgm h_ Rhke] RZk DDfkh]n\mbhg _khf ~gb mbg"_Z\bebrhbmakhn ahnm
ma”phke] pzZl fZbgmzbg”] ZmfZgbfnf( Zg] "giZglbhg pZl ng]*kmZd~g
bg fZgr \hngmkb"*  g]*k bg_en”g\* h_ ma® ~kfZg h\niZmbhg h_
@ImhgbZikhjn\mbhg bg\k*Z”] mhX31,(,,, [Zkk"e h_ebjnb] _n”el Zggn)
Zeer_khf matlaZeMhbdagln mkr*&="ee' &/*

enf’kl  bg bmZebWs "k @@Zevast \ b  seed9Z)BHDL*
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@qgm~grh_ hbe)laze™"ihlbml bl ghm™g~kZeer dghpg hk Ziik™\bZm"]*
<emahn'a hbelazZe™ bl _hng] bg “o*kr ImZm’bg ma”Pgbhg( ma”oZlm]®)
ihlboml h_ ma“kb\a Bk*g Mbo”k _hkfZmbhg bg >hehkZ]h( PmZa(zZg] W_Qrh)
fbog> Zk* [r _Zkma™fhim bfihkmZgm bg ma® Pgbm”] NmZm™Mk eZldz*
=ZI"] hg bg_hkfZmbhg ghp ZozbeZzZ[e”(bmbl ANmbfZm”] mazZnrhehkzZ]h%l
hbe)lazer [l Zehg" phne] rb™e] g"zkr 1,, [beebhg [Zkk*el b_Zeema”
hbep™k® kMho"kN( hk Z[hnm -, mbfrl ZI fn\a  hbe ZI ma”~gmbk~phke]
aZl nl"] Ibg\" hbepzl _bkimeBho”k”?] bg K*gglreoZghZ bg -415 &./*

ADB*D)< /)bg\a \n[* h_ hbe laze™( ZllZrbg NJ “Ze* i*k mhg( pbee rb*e] 2 _enb] hng\l h_
\kn]* laZe® hbe* &>hnkmAlr =nk"Zn h_ HbgM( P* N* ?Azkmffgm h_ ma” Dgm”kbhk'

=N\Znl*  h_ kNMZK\a ZJozg\WM  fZ]*  bg ma’lrgma™mb\)_n~elikhkZf
\hgln\m”] [ ma™P* N*=nk"Zn h_HbgN Zmma*Mb_e*ehehkZ]h( ?7fhg)
ImkZmbh&ezZgmzg] Zmma”K*mkhe”nf Zg] Jbe)laze® @qi*kbf*gm NmZmbhg
ZmGZzkzfb™( Rrhfbg’( bmbl [feb”0”] mazZmZlhebg” Zg] hma™khbe%Zg
[* ikh] n\W]  _khf azZe”Zm\h mlo~kr g"Zk mahl*h_ i*mkhenf ikh]n\ml*
@xcNmbfZm”™] ghp maZmma™kZp laze® gM\* 1Zkr _hk ma”“k mhkmbgh_ -
“Zeehg h_\kn]* hbepbee\h mX*1\*gm( \kn a’] Zg] ]*ebo™k"] ZmieZgm*
Oab oZen” \n6gizkM _ZohkZ[er pbma ma*\him h_ D “Zeehg h_ \kn]*
i*mkhe”nf*

?7o”ehiffgm  h_ ma” I'ZI)\hflnimbhg k*mhkm!azl “ebfbgZm”] ma~
pZm~k hk Zbk)\hhebg™ kN\jnbkAAgm( lbg * Zeea”Zm”gq\aZzg™® mZzZd"lieZ\»
[*mp™Mg “ZI Zg] laze” pbmabgma®k*mhkm*Oabl _"Zmnk~zd™ ihlib[e®
\hff*k\bZe  J*o™ehif*gm h_ Z laZe®)hbe#nimk bg ma™ ~kgb)Zkb]k* bhgl
h_>hehkzZ]h( PmzZa(Zg] WQrhfbg™

Jg™  h_ ma” ikh[enf h_ %aZe’k"mhkmbgby ma” b *ihize h_ %i*gm
fZm~kbZe* Ahk ~o™kr mhg\azk™”| mhma"k"mhkm@ mh-#  n[b\ rzk]%
h_ lirngm laze™ kMZbgl &.™* HZ'gbmn]® h_ mab Jblih Ze ikh[erf  \Zg
[ AZebsM [r ma™_Z\mmaZrd 1(JJJ)mhg]Zber fbgbg™ hi*kZmbhgphne]
\h "k hg" Z\k* pbmalifgm laZze® mhZ Jima h_ho™k . _~m* Wabe”gnfrk)
hn h[ mz\eMimbeégb mmanikh\"\Ink~  h_ fbgbg™( k“mhkmbgZg] k" _bgbg®
aZe™ hbe b ™hghfb\Zeer Ihng]( bg heobg™ iZ Z» h_ mbf* [*_hk* Z
m&boly” bg] emkr[M\hf"% \ImZakbla/]*
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Jbe laZe” bg bmlgZmnkZémZmAhgmzbgllheb] hk’Zgb fZmm~kpab\a(
parg In[c™Mm”] mha*Zm(bl k™ho™"k”] Z Z ebjnb] h_ ehp™k fhe® nezk
p"b’am &Ab™**  Oa® m~kf ld"kh'Ag! azZ [Mg Ziieb”] mhmabl hfieng(
hf*paZzm bg]*_bgbm”hk'Zgb\ fZm”kbZebg hbe laze™* aZe” hbe oZkb"
bg \arfb\Ze \hfih  bmbhd(irglbg nihg hkb’bg h_ matlaze Zzg] ma?
k*mhkmbgkh\Il - ~Miehr/A]* @ Z okr \hfierq  fbogmnk® ma™\hg mbmn)
~gml h_ pab\a azZo” ghm[*g \hfie*m~er ZI "kmZbg”]* hfihlbombhg h_
Z mrib\Ze gZiamaZ _kZ\mbhg khf hbelaze™ h_ma” kg Mbo”k VhkfZmbhg
bl &-'6
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OzZk z\b]l 4 <khfZmb\l 4%,

OZk [zIM 1+2 Nne_nk\hfihng] )
KZkZ__bgl X bmkh ~g\hfihng]!l

IZiamanghl  xxekx 4%, &hmatknazgmzKzIN' - *5
<ebiaZmb\he”_bl 1%5 *NizkZmbhgehll *3

>r\eb\ he” bgl -1*-

0J <G *ok,

Oa" iZzkZ__bgl Zg] he™ bg Zk~ fZbger h_ ma”ImkzZb am)\azbgnri™*
Oa" mzkz\b]l \hgmzbgia™ghe( \k“he( Zg] qrehe( pabe® ma*mzkzl |
\hgmZbgIn[lmbmnmA]irkb]bg® Zg] jnbghebgM( Oa™ ezk” jnZgmbmb”h_
gZmnkZeeh\\nkkbg™ he”™ bglZzg] gbmkh ~g\hfihng]I ikh[Z[er krik  ~gm
ma™ ' k*ZmAMmbg'e” Jb__ "kMg\N [*mp™Mg  laZeMhbelbimbeeZm’Zg] ImkZb am)
kng i*mkhe™nf ikh]n\ml*  =7b]Al  ma”bgab[bmbg™ _™mh_ gbmkh'*g hf)
ihng]l hg \ZmZeriml(ma”r Zk™ [*eb”0”] eZk”er kMihglb[e® _hk man
fzkd”] \hehk Zg] °“nf)_hkfbg® \azZkZ\m”kbimb\h_ laZe”)hbeikh]n\ml*

CZkobl &x2'bg mn]r h_a”k[b\b]Ze ikhi*kmb™ h_ /- ink® i*mkhe”nf
arlkh\zk[hg  \hfihng]I( _hng] ma” ZkhkgZmbihkmbhg mh[* ma” fhim
mhgb\mhiezZgm ‘khpma( _heehp”] [r ma”~gZiama”g™ Zg] he™ bg* Dmbl
bgm”k'mbg” mhghm” maznié&&) i*k\*gm h_ ma”\hfihlbombhg h_ laZe”)hbe
gZiamaZ n ~] bg mablbgo”®lmb’Zmbhdg bim”] h_ hE” bgl(ZkhfZmb\I( Zg]
gZiama™g"l* @Mt jnbmMihllb[e ma”k™_hk'mazZraZe” hbe ahne] [* o ah
mhgb\mhiezgm khpma*

>arfb\ze p™] \hgmkheaZl ikho ] Zg ~_ ™“mboinhhebg ikh]n\mbhg
h_\"k"Zel Zg] fzgr hma”Kkhi( [nm n ~ h_ a"kgb\Zel bg ikh]n mbhgh_
\"kmzZbgoM*mZ[enNl b kZmatlebfbm”]* K*mkhe”nf hbe azo” [*g " ~mbo”er
@’ bgleMmbop™ ebg h_\Zkkhm Zg] hmak f[*eeb_"kz" &.(4(-0( .1'
ZI phee ZI _hk "eMmborhgmkheh_p™M]  kzZ Al "3. Zg] -0*  %kZ_@&5'
kNhkml maZma® mZmit_ >Zeb _hkgbZehg™nl*  ho”k mak™fbeebhg “Zeehgl
h_ hbeZggnzZeer _hk pM])\hgmkhe inkih ~* 2 fZg] v,) a"k[b\b]Ze hbe
aZl bg\k*zI"] |h mazZrhffrk\bZe i“mkhe™nf hfizgb®  Zk~ ghp ik ]n?)
bg" mhgb\hbe [Mb'g”]  MiM\bZee _hk ank[b\b]Ze inkih *M*  a” k"Zlhg

$'$



_hkI*eMmbo”Z\mbhgh_a”k[b\b]*l bl ghm_neemg]*kimhh]7 ahp”o”k( \*kmZbg
_Z\mhklazo™ [™g kMh'gbs®] pab\a fZr \hgmkb[nm”®mhl*e\mbobmr*Dg
fzgr  \zZIN(  1"eMmbobmbl [*eb™0”"] mh[* k*eZm~mh]to”ehiffgmZe Zg]
fhkiaheh’b\Zze _Z\mhklIn\a zI lazi*( zkkzg~*gm Zg] Zge™ h_ ma”
e"ZoMN( mab\dgMl Zg] \hfihlombhg h_\nmb\e/r(ik® ~g\™ h_ ImhfZmzZ(]%ima
h_ khhml(eh\Zmbhd_ “khpbg™ ihbgml( Jo__*k*gmbZmhe~kzZg\"(Zg] 1b__"Kk)
AW bg “khpma azZ[bm* PInZeer In\imb[bebmrh_ Z \khi hk p*] bl hger
Z fZmm~kh_ IVkM* Nbg\ ieZzgml “~ghkZeer [Mhfr fhk®  kMbimZgmmh
a”k[b\b]"l  Z ma”r *m he]*k( Z'~ hk iarlbheh’b\Ze ImzZ'~ h_ ]"o™ehif*gm
fZr \hgmkb[nm™n\a mhin\WWI  hk DZbenkh_Zgr “e™mbo/a”k[b\b]**

>hglb]*kz[e® k~~ZK\a azl [*g \hgln\m”] hg iarmhmhgb\bmrZg]
i"g"mkZmbhgh_ i*mkhe~nf hbel &5(-/ Zg] .3* Oa™k™ bl( ahp”o™k( bg)
\hfierm”  Z'k™MfAgm ZI mhmaNZIb\ \Znl* h_ma”ak[b\b]Ze Z\mbhdgogoheo"]*

NaZe™hbez Z\a*Mb\Ze ak[b\b]* bl Z g*p \hg\im &3"* Oa”k" bl okr
ebmmieg_hkfZmbhgZozZbez[e’hg ma”ozkbhnl *__MmImarfZm~kbzZefzr azo”
hg iezgml* =hafhgm &O0(2' k*ihkm”] bmlmbfneZmbo™__Mmpatg Ziieb”]
mh Bk"Zm Ihkma~kg [*Zg ieZgml bg \hg\*gmkZmbhglh_ D mh1 i*k\*gm*
Nmkhffr  Zg] CZzZffrk &.0' h[*ko"] Ibfbezk ~ _™mhg [*Zg ieZgml ZI
kMnemh_ Ziieb\Zmbhg h_ ma*IZemh_ .(0)?* Oa”r _hng] maZmm- mh-,
izkml i"k  fbeebhg( ma”.(0)? Z\b] Ziieb\Zmbhg bg\k*ZI"] margnf(*k  h_
ih] i"k iezgm*

Dg-51, =hafhgm &1'k*hkm”] ma™__Mnh_laZe™ hbehg ieZgm khpma
Zg] JMo"ehifAgm bgik*ebfbgzkr phkd nlbg® Bk*"Zm hkma’kg["Zg ieZgml*
CM _hng] mazZmafNaze” gZiamaZz( d*khi*g"( Zg] "Zl)hbe _kZ\mbhg]lb__"k"]
bg ma”bRzfz'r?  mhieZzgm _hebzZ'** Oa™ gZiamazZ _kZ\mbhgkh]n\"]  Z\nm~*
mhgb\bmngabe® mard~khirg® Zg] “Zl)hbe Zm\*kmzbg\hg\*gmkZmbhglikh)
In\]  Z\akhgb\ mri** C” Ze, ghm”] maZmann[_kZ\mbhgl k*lnembg™_khf
"izkZmbhg h_ bfinkbmb”l _khf Z “bo?g _kZ\mbhgozZkb”"] bg mabkk*eZmbo”
1zfz’~  mhiezgml* Oa” g”hmkZehkmbhg pZl ma”*erZm]zZfZ'bg’(  pabe”
ma’rkZp laze” hbe\zn A] manfhim o™k~ [ZfZ ™ Oa" fZm”~kbZe pbma
ma’*mzkz\b]l ~gmkzZ\m~]p~k”™ hger leb’amerfhk® mhgb\mhieZgm “khpma
mazZgmah” pbmama’[ZIN  AgmkZ\mAT*

@g\\im _hk ma® ik~ebfbgzkr  kMihkml gh bg_hkfZmbhg  ZozZbez[e”
hg ma”a”k[b\b]Zze nI* h_ azZe™ hbebg Z kb\nemnk~*

?8F,ATE A9 EFG7J
@__Mmih_laZe” hbehg ieZgm khpma Zg] J*o”ehif*gm Zg] ma’iarmh)
mhgb\bm Z\mhip”k* bgotmb'ZmAng]*k “k™gahn ” \hglbmbhg* iieb\z)
mbhd_ aZe”hbeZl ZieZgm mbfneZgnp~k® mn]b”] ngl*k [hma kglhn ~
Zg] _b”e] \hglbmbhgl( pabe® "eMmbo*\hgmkheh_ pM]  pZ \hgln\m#]
ng]*k _b”e]\hg]ombhg*
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Oa™ \kn]* laZze” hbepZl ]b mbeepbgmhmak \hgo~gh*gm _kZ\mbhg(
hg [ZIbl h_ma”bKhbebg™ kzg™*( Oa™ k“nembg'gZf"] _kZ\mbhgp k"6

BQJTNY%OAIL[RWY AWRTRVP'TTPN
IZiamaZ LR 3, A*mhl., A*
FAKhIrg? 1610808 1 1 1% OB (I (1-  A(mHL, A*
BZI)hbe((((*((((((*( Pl A*mh3,, A(

Oa™ kZp laze”™ hbepzl _hng] mh[* ma”fthim mhqgb\bg ik*ebfbgzkr
N\kMgbg™ mAmir  =hathgm &1'7 ma“k®_hk’Zee_kZ\mbhgpb"k" Ziieb"] bg
ma*ngmk*Zm~hk kZp ImzZm”*

Dg "m~kfbgbg™ a”k[b\b]Ze ikhi*kmb”l h_ aZe” hbe(ma”bgo”imb’Zmbhg
pZl ]bob]] bgmhmak ~ghkZe mhib\l( gZfrer6  &D' A Mmh_ laZe hbe
hg ieZgm khpma Zg] ]*o™ehif*gm( &." iarmhmhgb\bmrZg] &/ =zV\U
Ziieb\Zmbhg _hk \hgmkheh_ [khZ])e"Zo"] Zg] ‘kZIlir p™M]*  Nbg\* Z\a
mhib\ bl _nkma”Kn[]bob]"] bgmh~o”"kZe bgorlmb’Zmbhgtz\a mn]r g™\™l)
IZkber bgoheo”] b__~k~gmf*mah]l Zg] fZm”kbZel( Oa”r pbee(ma”k®_hk?(
[* 1bhnlY]  NZkZme*
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< inZ)IM) “~kfbgZmbhg m™mpZl \hgln\m?]  mh\hfizk»  ma”khpma)
kA nezmbgikhitkmb™ h_ .(0)? Z\b] pbmamaZnh_ ma”laZe*)hbegZiamaZ
_kZ\mbhgl* N*MI h_ @ZkerK"k_™mbhgi~Z p"k* ““kfbgZm ] hg [ehmm”k
iZi"k bg\ho™k*] 0)bg\a K*mkhbla™ Z JM\kb[*] [r Oahfilhg  DNAI$"(*#&
NaZeMhbgziamazZ pZl ~fnelb_b"] bg Zg Zjn*hnl lhenmbhgpbmazb] h_ @@
i"k\*\gm [r ohenf* h_ iherhgmare”g® hk[bmhea*qzZhe”Zmi* bg hg ~g)
mkZmbhgh_ -(,,,(  1(..( -Gu( Zal .G, iZkml ik fbeebhg* Oa”
mkb”*mazgheZfbglZemh_ .(0)?b aehkhia®ghgrz\"mb Z\b] pZ ]bllheo”®] bg
pZm~kZn¥Zg Z\b] \hg\'\gmkZmbhép_ &(3*1(Zg] -, iif* O”g fbeebf"m~k
h_ ~Z\a lhenmbhgpzl Z]|"] mhma*K*mkhdbla( zg] ., "Z I™]I p~k»
iezZ\"\] bg~Z\a b a* Oak™ lb a®l n*] pbma”Z\a \hg “~gmkZmbhg k"
fZbgmzbg”] Zm\hgimZgmm/fitkZmnk™ h_ 3,7 A* Oa" Il  p"k* Zeehp”]
mh™*kfbgZzm” _hklbqg ]Zrl( Z_m~lpab a maikbkgzk khhme”™g'mah_ ~Z %--
"ebg™ pzl ZInk"]  bg fbeebf m”~k Zg] k™MhK]A]*  >hgmkhemk~Zmfrgm
\hglb m"] h_pZm~kmtpab\a ghmabg'az] [*g Z]|"I( Zg] Zg Z]]bmbhgZe
\a™\d nlbg® @k\*gm ~fnelb_b”k &iherhq ~mare~g”"Ihk[omhea*qzhe Zm"'
bg pZm~k* bqg kfbgZmbhg m”m p*k* \hgln m~J*

Oh 1"m”~kfbg® ma™*_™mh_ aZe” hbehg ‘khpma Zg] ]*o”ehif*gm
h_"kzZ IN( ™]ebg’l h_ OazZm\a™k pa®Zm(Jo”keZg] hZml(Akhgmb™kZke"r(
Z4g] y -/ \hkg p"k* mk*Zm”Immarhgh)e”Z_(mph)e”Z_Zg] _hnk)e"Z_
mZ™N h_I"ebg™ ]"o”ehif*gm pbmazZ _hebZ»ikZz h_Z )i*k\*\gm "kgne)
bhg h_ aZe™hbegZiamaz* Khe hg “mae~g” hk[bmhea*qZheZm”"ZmkzZm”"
h_ e)i*k\*\gm [r ohenf* ikho*] ~_“~mbo”Zl ~nelb_rbg" Z~gm* Abo*

{ HZm"kbZe&B)D,52' _nkgbla®] [ <GDZI Khp]*k *hfiZg(% befbg'mhg( ?"eZpZk™*
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M ~Z\a h_parZm( hZml([Zke™r( Zg] \hkg p~k™ ieZgm”] bg bg]bob]nZe
_)bg\a ‘k™gahnl® eZr ihml Zg] p~k™ mabgg?] . maZm hnk a*Zemar
I"lebg'l  h_ marlfZee)I™N]  \“k"Ze Zg] mak™\hkg “]ebg’l p~k* bg
AZ\a ihm Zmmkr"Zmfrgmmbfr* - @Z\a mkAZmfArgnpzZl kNAZm”] mak™ mbfAl(
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folded. To determine the effect of loss of material through volatilization
and the influence of the epidermis on oil penetration, two methods of
application were employed. In one complete series of tests, a lanolin
ring as described by Kraus and Mitchell (719) was centered on the upper
surface of one primary leaf approximately one-fourth inch in from the
petiole.  One-tenth ml. of the oil to be tested was placed within the
ring. Care was taken to see that the oil remained within the ringed area.

In another complete series, shale oil was injected into the primary
leaf with aid of a 10-ml. hypodermic syringe. An injection of one-tenth
ml. of shale oil was made into the mid-rib, which is on the lower surface
of the primary leaf. Injection was made approximately one-fourth inch
from the petiole.

No oil stain was necessary for observing shale oil in plant tissue
because of the natural-occurring, dark brownish-purple color typical of
the raw shale-oil fractions. This coloring is thought to be due to
oxidation of the nitrogen impurities of shale oil. :

It has been suggested by Hance (15) that addition of a penetrant
or emulsifier to the undiluted oil may enhance activity of the oil, since
it is non-miscible with the aqueous solutions of the plant in the undi-
luted form. Therefore, in addition to applying the naphtha and gas-
oil fractions in the undiluted form by injection and external methods,
a complete series of applications was made in which an emulsifying agent
(polyoxyethylene sorbitol hexaoleate) was added at 1 percent by volume
to the undiluted shale-oil fractions.

Periodic observations were made by f[ree-hand sectioning of the
plant to trace the path of shale oil in the petiole and stem (/0) and
to measure depth of penetration (in millimeters). The average petiole
measured 39 + 3 mm. long; all measurements in excess of these figures
indicate penetration down into the plant stem. Three separate de-
terminations were made for each time interval. Each determination
was accurately timed and consisted of a different plant which had been
treated with shale oil. Positive identification of the observed oil in
each plant section was made by dissolving the plant tissue with con-
centrated H,SO, as described by Loomis (20). Although the acid turned
the lignified plant tissue a greenish-purple, no difficulty was experienced
in mistaking it for the characteristically colored oil.

Phytotoxicity Study

Common species and varieties of broad-leaved weeds, grasses, and

field and vegetable crops were selected to determine the damage to

foliage resulting from application of three volumes of shale-oil naphtha,
kerosene, and gas-oil fractions at the seedling or later stages of develop-
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ment. A total of 22 species were treated. Four-inch greenhouse clay
pots were filled with potting soil and seeds were planted thick enough
to obtain a uniform stand of the test plants. All plants were watered
often enough for good growth.

Uniform application of undiluted shale oil in calibrated rates of
20, 40, and 80 gal. per acre was applied with a small plot sprayer espe-
cially designed for the experiment. Treatment for a given species
consisted of four greenhouse pots or replicates. The different treatments
were randomized within each replication and located in different areas
outside the greenhouse. Degree of injury caused by the foliage applica-
tion was recorded at various intervals over a 30-day period following
the treatments. A percentage value of 0 to 100 was employed as a
method of recording the extent of the initial foliage injury and the
degree of plant recovery. The rating scale of “0” indicates no visual
plant injury. As severity of the plant injury increases, the numbers
become progressively larger. The figure “100” (or 100 percent) thus
indicates that all leaves were killed. As the treated plants recovered
from initial injury and regrowth appeared, the condition is shown by
drop in percentage value.

Field Investigations

To study the herbicidal value of oils for control of weedy grasses,
shale kerosene, shale gas-oil, and petroleum diesel oil were applied to
pasture land containing a uniform infestation of downy bromegrass
(B. tectorum) and hairy chess (B. commutatus). Shale and petroleum
oils were applied at 20, 40, and 60 gal. per acre in undiluted and in
emulsified forms. In addition, the petroleum diesel oil was applied at
the undiluted volume of 100, 140, and 200 gal. per acre. The oils were
emulsified by adding 2 percent by volume of polyoxethylene sorbitol
hexaoleate.

Crafts (9) has suggested that oils may be emulsified in water to
extend a given volume of oil over a greater area yet not materially
reduce. the toxic effect of the herbicide. In the phytotoxicity study it
was found that the 40 gal. per acre of shale oil in the higher boiling
range (320° F. and above) were very toxic to plant seedlings. In
cffort to determine whether one can extend toxicity of a given volume
of oil over a greater area, the 20, 40, and 60 gal. per acre of shale oil
and petroleum diesel oil were emulsified with water and applied at
uniform rate of 100 gal. Thus it was possible to observe the effect
of change from an oil-water phase of 40 gal. of oil in 60 gal. of water
to a water-oil phase of 40 gal. of water emulsified in 60 gal. of oil.



Since the shale-oil fractions were available only in experimental
quantities, the field plots were small. Each treatment was 16 inches
by 36 inches in size and replicated three times. The oils were applied
with a single-fan nozzle and a knapsack sprayer at uniform pressure of
35 pounds per square inch. Treatments were made in fall and spring
when the grasses were in the 2-to-4-leaf stage of growth. Visual estimates
were made periodically of degree of foliage damage resulting from the
oil treatments. Two 100 square centimeter transects were taken for
each treatment replication to determine the reduction in stand. Only
the number of square centimeters occupied by one or more weedy brome
seedlings were counted. The plant counts were taken approximately
250 days after fall treatment and 68 days after spring treatment.

To investigate control of crabgrass in established bluegrass lawn,
shale-oil fractions of the naphtha and gas-oil, at volumes ranging from
20 to 80 gal. per acre, and Stoddard solvent and petroleum kerosene rang-
ing in volumes from 80 to 140 gal. per acre, were applied undiluted to
crabgrass (Digitaria sp.) seedlings possessing three to four leaves on June
27, 1951. To determine the possible value of adding an emulsifier to
the undiluted oil, polyoxethylene sorbitol hexaoleate, at 2 percent by
volume, was added to the naphtha shale oil and applied at the same
rates as the undiluted naphtha fraction. Periodic observations were
made to determine extent of foliage injury occurring to the bluegrass
as well as the crabgrass. Transect counts containing 100 square centi-
meters were taken for each treatment to determine the amount of crab-
grass control. Final counts were made 30 days after initial oil applica-
tion.

Randomized and replicated plots were established on Chantenay
carrots and Hybrid Yellow Globe onion seedlings to screen several weed-
control chemicals. A treatment replication consisted of an area 12
inches wide by 6 feet long centered on the vegetable row. The chem-
icals were sprayed directly onto the seedlings, thus allowing a 6-inch
area on either side of the treated row for weed-control observations.
The carrots were in the 3-to-5 stage and the onions were 1 to 2 inches
tall. The 6-inch untreated strip between rows was cultivated as usual
to control weeds. Twenty-five days after treatments were applied and
until the plants were harvested, all rows were cultivated at regular
intervals to reduce weed competition.

Shale-oil naphtha and kerosene at rates ranging from 20 to 80 gal.
per acre and petroleum Stoddard solvent at rates ranging from 80 to
120 gal. per acre were applied to carrot and onion seedlings as a post-
emergence treatment. Visual estimates were made of foliage damage
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occurring 24 hours after treatment. Final plant counts were made three
weeks after initial treatment. No yields were taken on the carrots
because of nematode damage: however, yields were obtained on the
onion experiment.
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EXPERIMENTAL RESULTS

Effect of Shale-oil Naphtha and 2,4-D Acid on Radicle Length of
Germinating Pea Seedlings

The different concentrations of 2,4-D as well as shale oil inhibited
elongation of the primary root of pea seedlings (Fig. 2). As concen-
tration of chemical increased, the inhibitory effect became more pro-
nounced. Reduction in length of the primary root was statistically
highly significant for all concentrations of shale oil compared with the
untreated control. No measurable difference was found as result of
the 1 percent emulsifier, when compared with the water control.

Similar trend in inhibition of radicle length due to various con-
centrations of 2,4-D was also noted. Reduction in primary-root length
exceeded the 1 percent level of significance in all 2,4-D treatments when
compared with the untreated control.

The 1,000 ppm shale-oil treatment was comparable in root inhibi-
tion with the 1 ppm 2,4-D; the 5,000 ppm shale oil compared with the
5 ppm 2,4-D; the 10,000 ppm shale oil with the 7.5 ppm 2,4-D; and the
20,000 ppm shale oil with the 10 ppm 2,4-D (see Fig. 3 and 4).

Since inhibition of growth is considered the most likely phytocidal
activity of growth-regulating compounds (/7), the germinating pea-
seedling test is indicative that shale oil possesses growth-regulating quali-
ties when applied in low concentrations.

Effect of Shale Oil on Growth of Grass Seedlings
Shale oil when applied to grass seedlings at all stages of seedling
development except the 4-leaf stage of growth of barley and oats caused
noticeable inhibition of plant height (Table 1). Treatments at older
stages of development caused less pronounced inhibition in growth of
small-grain plants. The height of plants treated at the 1-leaf stage of

FIG. 3—Inhibitory effects of shale-oil naphtha on radicle length of pea seedlings.
Concentrations of oil are: (1) control, (2) 1,000 ppm, (3) 5,000 ppm, (4) 10,000 ppm,
i g of

and (5) 20,000 ppm. Photo taken 6 days after b
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FIG. 4—Inhibitory effect of the triethanolamine salt of 2,4-D upon radicle length of
pea seedlings. Concentrations of 2,4-D acid are: (1) control, (2) 1 ppm, (3) 5 ppm,

(4) 7.5 ppm, and (5) 10 ppm. Photo taken 6 days after beg of tr

growth on oat seedlings was reduced by 57 percent when compared with
the control (Fig. 5). In addition the treated plants were dwarfed and
displayed epinastic development. New leaves failed to emerge from the
sheath properly and were turgid and leathery.

Barley appeared more tolerant than the other two cereals tested.
Only the treatment at the 1-leaf stage produced any noticeable inhibitory
effect in growth, although the treated plants turned a darker green
than the untreated controls.

The I-leaf stage of corn development appeared to be the most toler-
ant stage of seedling growth. Treatments at the 2-leaf stage reduced
plant height by 50 percent when measured 21 days after emergence.
Tolerance of the corn plant at the l-leaf stage may be explained by the
fact that the coleoptile which protects the developing leaves as they
emerge may have served as protection against the shale-oil spray.

As the small grains reached the jointing stage, they partially recov-
ered from the inhibitory effect of the shale oil. However, the treated
plants were 28 to 30 days later in starting to joint than the control.

TABLE 1—Effect of a Two-percent Emulsion of Shale-oil Naphtha on
Height of Wheat, Oats, Barley, and Corn When Treated at Several
Stages of Seedling Development’

Stage of plant Height in inches of crop plant five weeks after emergence
growth -
when treated Wheat Oats Barley Corn
dw Vlieaf 4.7 6.8 3.6 20.8
Two leaf 13.5 8.1 9.2 9.2
Four leaf 15.0 17.5 9.5 5
Control 15.2 16.1 9.5 211
L.S.D. 0.05 3.0 2.3 6 2.8
L.S.D. 0.01 4.1 3.2 8 3.8

,Average of six determinations, in each of three replications.
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Abnormalities in all treated plants were observed as the plants matured.
Corn plants produced abundant abnormal brace roots. The wheat,
oats, and barley plants branched and rebranched at the nodes, developed
onion-leaf symptoms, and produced numerous adventitious roots (Fig. 6) .

Effect of Shale-oil Vapors on Plant Growth

Vapors from shale-oil naphtha reduced plant height and width
of leaves and caused considerable foliage damage. The lower boiling
portions of the naphtha fraction were more damaging to plants at the
24- and 48-hour exposure periods; however, as the time of exposure
was increased the higher boiling portions became equally toxic. All
fractional cuts except the 24-hour exposure period of the highest boiling
cut caused reduction in bean-leaf width (Table 2).

The lowest boiling fractional cut (86° F.-104° F.) completely killed
the exposed plants within the three weeks following treatment. The
leaves became yellow and the plants unhealthy in appearance. No
blossoms were formed. As the exposure period was lengthened, toxicity
of the higher boiling portions became apparent. However, the highest
boiling fractional cuts did not kill the exposed plants regardless of ex-
posure time.

As can be seen by using the least significant difference of 39 percent,
the vapors from all fractional cuts when exposed to plant growth for 48

FIG. 5—Effects of shale-oil naphtha applied to Overland ocat plants at different
stages of seedling development. (1) control, (2) 2-leaf stage, and (3) 1-leaf stage at
time of treatment. Note pronounced dwarfing effect and abnormal leaves. Photo
taken 21 days after treatment
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hours or more caused severe foliage damage. While such concentration
of shale-oil vapors would probably not exist under field conditions, it
is apparent that, in using shale oil on plants, one factor which must be
considered is volatility and its effect upon plant growth.

Effect of Shale Oil on Flower and Fruit Development in Bean Plants

Results of foliage applications of shale oil on bean plants at three
stages of plant growth are shown in Table 8. The bud, flower, and
fruit counts are listed separately and they total for each treatment. It is
interesting to compare the untreated control counts with those of the
shale-oil treatments, especially the plants treated at the cotyledon stage.
In all such treatments except the 10 and 20 percent naphtha and the 5
percent raw shale kerosene, total production exceeded the control.
Heaviest concentrations of raw naphtha and kerosene fractions were
apparently too toxic to result in increased floral production. Treatments
at the cotyledonary stage resulted in greatest increased floral produc-
tion, but heavy concentrations were more damaging at this stage than
at any other time. Plants treated at the 2 trifoliate leaf and bud stages
often developed abnormally, producing lesions and tumorous growths
in place of blossoms (Fig. 7).

Observations were made to determine where additional floral and
fruit production originated. It was found that the treated plants pro-
duced numerous additional axillary buds as well as adventitious buds.
The adventitious buds developed above the stipules on the stem (Fig.
8). There was increased development of floral structures near the lower
portion of the stem and at the cotyledonary node. There was tendency
also for the plants treated at the cotyledonary stage to flower several
days earlier than the untreated control.

FIG. 6—Effects of a 2 percent emulsion of shale-oil naphtha applied to seediing
small-grain plants. Note adventitious roots, branching at nodes, and abnormal
leaf development. From left to right: (1) oat, (2 and 3) barley, and (3) wheat.
Photo taken 60 days after treatment
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[r  Ziierbg® ., “Ze* h_ aZe” Zlhbe ik Z\k® mhI™]ebg” hgbhgl hg
\Zg hgmkhena”a”k[z\*hn p™] ™Jebg’l h_dh\abZ(fzkla "e]*k( Dg]bZg
fnimzKk]( Zg] Mn IbZg kabmDMWbmahnnZn$bg™ ikhehg™]  bgcnkr mhman
hgbhg Iv*ebg'I* DDzZe, Zii Zk ih Ib[e™ es \ngmkhel*™]ebg™ pbe] hzZml(
dh\abZ(fzkla "e]"k( ng_ehp”k(DglbZg fnimZk]( khn'a ib’p™]( MnllbZg
mablmeZZg] mZglr fn  mzk] bg Akhgmb~i{Zke® [ Ziierbg® 0, ‘Ze* ik
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Z\k™ h_ lazeMhbed”khi*g” mhma” [Zke”r ieZgml Zmchbgmbg'imZ™~*  <e)
mahn’a Ihf* _hebZ "bgcnkr pbee[* ghm?]( matiezgml\Zg [* gi™"\m”~] mh
kMho”k \hfie"m~er*

Oa"kh Zk» fzgr  p™]l  pab\a \hffhger ‘khp bg ZlIh\bZmbhgpbma
mahl* nI"]  bg mabl\k™gbg™ m7nZg] pabla fZr  kMihg]  ]b_“k“gmemh
laZze®)hbenk Zmfrgml* @bE["eb”0o”] mazZzmaNZmzZikN*gm”] hg .. liMb |
h_iezgml bl bg]b\Zmbo’h_ ma"mri®* Zg] “~o”kbmh_ mZghkomik Inbmbg’_kZg%
oZkbhn ohenfMl  h_laZe)hbdikZrl*

D[N WOBQJTN>RTJIVM ?N\ZWTN]JU 3RN[NT>RT OW2W\V\ZWTWOFNNMa 6ZJ[[N[

NazZeMhbe kZ\mbhglZzk® Zg ~_ Mmbo™ZInk® _hk hgmkheh_p Ir
[khfAl - "4YWU\Z TNLIWY\LZG] 4YW[V\ZLWUU\[J[\ZS bg” mZ[ebla"] i*k g)
gbzZe'kzll izImnk™ &OZ[e"3* Ahk Z "bo*g ohenf* h_ hbema”nglbenm?]
hbebl fhk® mhgb\mh'kzll 1"lebg™ mazZgma™fnelb_b”"] hbe* aZe”'Z )hbe
Zm2, “Ze* i*k Z\kM “bma”kK‘kgneb_b*] hk nglbenm?]( ikhjn\"] 5, mh-,,
i"k\\gm \hgmkheh_ man* [khfAl  Z ]"m~kkgbg] 0 ]Zrl Z_m”kma® DZee
Ziieb\Zmbhg* Oa” VZeehpbg'likbg~ ma”\hgmkhe pzI ~mbfzm~] mh [»
fol\a enll* Oabl \azgr pzl ikh[Z[er ]n® mh2lmZ[eblaf"gm h_ g"p
I"ebg'l Z_m~kma*hbe mk"ZmfrgnazZ] [Mg ZiiebN]*  Oa™ a“Zob”mZi)
ieb\Zmbhgh_ nglbenm”] MRNZNibe &.,, “Ze*i*k Z\k™ ikhln\"]  Z ezfz'»
h_ 42*% i"k\\gm ¢ ]Zrl  Z_mMNmk*ZmfAgmZhnm 3, K k\“gm \hgmkhe pZI
Ziizkrgm -4, 1Zrl ezZm”k*=r *mZg]\hngml ma”r2, ‘Ze*h_ aZe” “Zl)hbe
pZl _hng] mh[* fhim ~g \mbo™ Oa® ngmk*Zm”] hgmkheaZ] Zg Zo kzZ™»
J*glbmr h_32 mh35 irk\®\gm p™Mr  [khkg"I( \hfiZzk"] pbmamanthim M)
mbo’hbe mk*Zmfrgmpbmazg Z ~kz'~ [khkg" *g bmrh_ hger -5 i"k\\gm*
Ahk Z “bo™g ohenf* h_ hbe( ikbg" Ziieb\Zmbhgl k" nem”] bg bg\k*ZI ]
A b\bAg\rh_.1 mh/, i*k"gm*  ab bg k*Z~\Zg [* Z\\hngm?] _hkizk)
mbZedr ma” _Z\mmaZri]lbmbhgzZe M] “"kfbgZm” bg ~Zker ikbg™* Oanl
ma”_Zeemk"Zmf*\gm(pabe” Z\mnZeerdbeebgZl ezk» i*k ~*gmZ'~ Z% hf)
izkZ[e™ ohenfr phne] bg ikbg'( ikho®] mh[* DA A ~Amboi* Zn " _
ma”™ “kfbgZmbhg h_ Z]]ombhgZe "] bg ma"mk*Zm~jehm* Oa” a”Zob"lm
kZms_ JbMN"e hbe\hgmkheen]5, i*k\"\gm h_ ma”p™r  [khkgM [r  ikbg’
Ziieb\Zmbhgl( pab\a bl \hfizkz[e®? mhma”2, “Ze* mk"Zmfrgnin_ ma’laze”
*Z )hbehk d*khirg™ _kZ\mbhg*

*kZ['kZIl ™M]ebg’l "6RPR[JYRIX&AZg [* k~fho”]  Dkhf » mZ[ela™Me
[en~kZ eZpg pbmaikhi*k Ziieb\Zmbhgl h_i*“mkhe”nf hk azZe”hbel* Dg
\hkgizkb hg h_ ma”mphar]kh\zk[hg \hfihng]I( ma” aZe™hbenk "Zmfrgml
p"k™ _hng] mh\zZnl* fhk® bgbmbZ&fZ'* mhma”[en™kZll maZglb] man
i*mkhe~nf mk"Zmfr\gm &OZ[er * bnZe” mbfZm®" mzd"g.0 a nkl Z_m~k
mkr"Zmfrgmbglb\Zm” maZnma” gZiamaZ DkZ\mbhgznl]  thk®  ggkg Jbzm»
bgcnkr mhmaten™kzl  maZglb] mbe Zl)hbemk Zmfrgml&Ab™*-1*  Oa
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BJ) Ze*)i"k)Z\k® mkrZmfrgnhk man Zv)hbE_kZ\mbhgZnlY]  bgbmbZggez™\
h_43*1i"k\\gm mhma”[en™kZIl Zg] 4,, "k\\gm ]ZfZ'»  mhma™NkZ[ kZII
"M]ebg™  Oa” a*ZobMmgZiamaZ mk~ZmfrgmZn ] Zg AlmbfZm”~] 5.%1
i"k\\gm ]ZfZ'A  mhmatenMkZ | Zg] -,, i"k\ gmmhma™\kZ['kzIl*  <I
ma”~ohenf* pZl MNKMZIM( mat_hebzZ'NZzZfZ’'~r  mh[hma marMbk?]  “kZI
Zg] ma™p™Mr kzZIl MkMZ A ZI phee* Oat -0,)'Ze* i"mkhe”nf d"khing”
Zg] ma™-.)’Z-* h_Nmh]jzk] Iheorgm\Znl"] hger eb’ambgbmbZegcnkr*
Op~gmr 1Zrl  Z_m"iieb\Zmbhg ma~-0,)’Z-* h_i*"mkhe”~nf d"khl*g" \Znl"]
bgcnkrh_.3*1 i*k ~gm(Zg] ma”X.,)’Ze* mk"Zmfgmk~lnem”] bg -3*1 i*k\*\gm
bgcnkr* Oan fhim mhgb\h_ ma*laZze®)hbemk*ZmfrgmlkAlnem”] Vkhf ma
2, “Ze* Ziieb\Zmbhg h_ ma”™'Z )hbe_kZ\mbhgpab\a \Zn #] k~lb]JnZe mhgb\bmr
h_.1 i~k\w\gm mhmaten™kZ | ., ]Zrl Z_m~"Kiieb\Zmbhg*

>hfizkblhg  pzl fZ]* h_ ma®mzgb ~_™mh_ nglbenm”] gZiamazZ
okinl laze” gzZiamazZ pbma”fnelb_b"k Z]|"* a*k® pz gh ghmb\“Z[e?
\hglbim”"gm]b__ ~*k~g\* k*"lnembg'Vkhf Z]lbg®™ ma*fnelb_b"k Zehg"*

CO1:4  JU2WVAZWTWO2ZIKPZJ[[ "3RPRVZRIIVPIRVITR[# RV 4N JKTR[QNM
ATINPZI[ I V[ _R\Q BQITN%WM ?N\ZWTN]JU 5ZIL\RWV[

KAK\NgmMZh__hebZz 4zfZ A

Ok"ZmfrAgm Z_m Nk~ Zmfrgm =ZlZe K Nk\WgmzZ'™»
HZm"kbZe  BZe*+Z\k" =en™'kZIl >kZ[kzll "glbmr% h_ \hgmkhe!
?Zr .22 - ?Zr . 2z

NaZe™)hbe 0, 3% N =J*J N - 0%,
1ZiamaZ

2, =*1 3*1 5%, -1%, =*1 1.,

4 5.%1 =% -5 1% 1% 2%,
IYS\WV(V\\ 0, 23*1 3*1 3% A -0*1 5,
1ZiamaZ ienl
# AMnelb_b™k 2, =1%, -5 =J*J o, 5%, A%,

4, 5%, -3*1 53*1 /1%, 3*1 0,%,
Naze~ Zl)hbe " 1%, 7 0,%, 2%, 0%, 2=*,

0, 21%, -, 31%, 21, 0%, 2=%,

2, 43*1 1%, - %, 51*, *1 52*,
Nmh]]zK] =J N N 1%, 01%, 1%, 2%,
Nheo”gm

N N 2%, 01~ 1*1 12*,

1%, N =J*J =1%, )0 ==*)
K~ mkhe”nf e B N =JxJ 21%, /*1 3.%,
:NZWINVN

- ,*, -3*1 -0, -0 o -5

-0 1% 371 =4 -0 A =4
>a™d , B N B Bt -x1 X
b*l*h* *1 -*3 -0%, - -/*0 -*1 )))42)
b*l*h* * - -2%- -5*0 -3*. e=*1

X9VTa*RNARNbRANTRvZ S[a® T>>LU:» "NZ_RP’_NZQ"R\"R_RZ'ZaYOR" [S _]aN*R LNVARUN\NZ[
\hgmZbgbg>kZ['kzIl ieZgml* >hngmlp~k* fZ]* [, 1Zrl Z_m™NmkAZmfrgm*
%>hgmkhefinm”] hg Imzg] \nngml ZI i"k\*\gmZ'~ ht ngmkzm~]\aMd*

@ (



ADB* -N)>hfizkZmbo” mhgb\bmrh_ i*mkhe”nf Zg] laZeMhbe _kZ\mbhgl mh AlmZ[ebla’]
[enMkz**  ezZpg* Ok~Zmirgml _khf e”_mmh kb’am6 i*mkhe™nf  d~khl*g™ lahpbg® N
i"kK\gm - ]ZfZ N ( ngmkrZm” \aMd  &gh ]ZfZ™~( Zg] lazeMhbX gZiamaz lahpbg™ 5.
inkK\\gm 1ZfZ( Kahmh mzd~g .0 ahng Z_m~kZiieb\Zmbhg

PI* h_ NazZe”Zg] K"mkhe”nf Jbel _hk >hgmkhen_ R™|I  bg >ZkkhmZg]
Jgbhg N™ebg™ NmZg]l

Dg\hfizkblhg h_oZkbhnlohenf* h_i*mkhe*nf Zg] %aZzZehbel(ma”
laZze™ hbepZ _hng] mh[* fhk® mhgb\mho™*mZmbhgazg\hfizkz[e®
kZm~h_Nmh]]zk] lheorgm &0OZ[e"5™*  aZe™hbgZiamaZ Zm4, “Ze* i~k
Z2\kM\Zn AN 1zfZ°r AlmbfZmA~]Zmi0 irk\vgm h_ma\Zkkhm”ebg™  Oabl
pZl eb’ameihk® mhgbmazgzZ \hfizkZ[e® kZmMh_laZe” d"khi*g™( pab\a
\Znl"] 0/ irk\gm 1zfZ' A =hmafZm”kbZep”k® thk® ]ZfZ°bg™ maZg
ma” mh]]Zzk] heo”gm* Oakhn'a i~kbh]b\ h[ ~koZmbhglfna”hber mzZim»
pab\a ghkfZeer i"klblml bg\Zkkhnkhhm _hkZg bg]*_bgbmi~kbh] Z_m"kbe
mkAZmfrgnpZl \hfie*m”~er 1bl bizm”] -5 ]Zrl  Z_m~bgbmbZaieb\Zzmbhg*
DgZee aZzeMhbenk*ZmfAgmma™ ™l In__~k"] thkr _hebz™4zfz’» maZg
1b] maNzZkkhml* NmZghhngm p~k® mZd~g, 1Zr Z_m"kgbmb&& Zmf*gm
mH~*m~kfbg” pM] \hgmkhezg] k*ln\mbhgbg\ZkkhmkZg] Z k» nenmh_ma”
hbemk*Zmfr\gm* , mZmbimb\Zegb_b\Zgib__ "k g\* p~k* _hng] bg man
\Zkkhm mzZg]pab\a hne] [* \hgmkb[nm/~lmhma~hbemk*Zmf*\gm*W abe”
eZk~ b ~kMg\V™ [Pmp™Mg mkAZmfrgmlb]  Agbim(M\Zn A h_ matab’a
mk~ZmfrgoizkbZ[bebpbmabgma*~b__ ~k*g\* p~k® ghmb’g beb\ZkZmman
Z\Wim”] h]]  h_-5 mh-*

-- hbemk~Zmfrgniznl®]  Z ImZnmbb\Zeeb gb_b\ZgktIn\mbhgbg p™]
ihineZmbhgl pa®g Ziieb”] mhhgbhg)mZg] "]ebg™ Oa® -,) Ze*)i"k)
Z\k"y mhl]]ZK] heo”gnZiieb\Zmbhg\Zn ~] 03 i*k\"*\gm hgmkhen_ p"](
pab\a b Z \hfizkzZ[e® \hgmkhe&” nembg” khf Ziieb\Zmbhgh_0, "Ze*h_

dI\V)
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laze® gZiamaZ hk d*khi*rg"* <| \hg\*gmkZmbhgh_ ma*hbepzl bg\k"ZI"|(
i"k\w\gmz™  h_ p™M]  \hgmkhe Zelh bg\k*ZI"*  <ee hbe mk*ZmfrgmN\zZnl?]
k"Im\mbhg bg [khz])e”Zzo™ p™]l kZg'bg™ _khf 10 mh35 i*k\®\gm _hk ma»
fhim ~__Mmbo/Mmkr"ZmfAgml* Oa” laZeM)hbegZiamaZ ZmohenfAl h_ 0, “hZe*
hk eMl pzl bg™__™mbo™*

<ee mk"ZmfrAgmkMNn\Y]  hgbhg rb*e] k*ZkleMl  h_ ohenfr  ZiiebM*
Chp”o™k( ZI ma“ohenf* h_ Zgr _kZ\mbhgZzl bg\k"ZI"] ma”k*pZl \hkk")
lihglbg™ 1MKk*ZI*  bg hgbhg rb*e]* Oa” rb"e] k"n\mbhg ZI k*nemh_ ma*
aZze™Mhbemk"Zmfr\gmkzg™~] _khf /- mh3. i*k\®\gm( pabe” mahl* k" lnembg®
_khf mari“mkhe”nf mkrZmfAgmp”k® hge -4 mhOl i*k\*\gm pa*g \hf)
iZkN]  pbmama”®ngmk*Zm~\hgmkhe*

ADB*-2)@__"™m h_ laZe™ hbehg [*Zg ieZgml* Ok Zmf*gm- lahpl ma”ImbfneZmbhgk*Inembg" _khf
3 “Ze* ik Z\k* h_ laZeMhbe gZiamaZ Ziieb”] mhli™]ebg Bk"Zm lhkmatkg [*Zg ieZgml* Ok~Zm*
fAgm DDbl ma” ngmk*Zm~]\hgmkhe

>DC;>>:

?7o™ehif gmh_ aZe™hbezZg]l bmih Ib[e® nl* .. Z'kb\nemnk*aZl
cnim[~'ng* Oa™ kM “Zk\a krhkm~] a*k"bg az [™g ngl*k pZr lbg\"
-5-4( Zg] ma”bgo™ mb'Zmbh@Zo" hger hi*g"] marlhhk mhihl b[e” ni?l
h_laze™ hbezZzg] ma”ozkbhn [rikh]n\ml* Enimz Z [hr “khp mhfZg)
ahh] ho”k Z i*kbh] h_ r*zkl( J*o”ehif*\gm hk Zg Z'kb\nemnkZéa’fb\Ze
kNnbkA mi»  Zg]l ~__hkm*

Oa” ih  b[bebmb®zZm~ging laZze® hbezk” ~"ghkfhnl*  Dg ehp ohenf?
bmazl ikhfbl*  ZI Z ieZgm mbkgnezgm*Dg eZk™ ohenf"l ma”oZen” h_ mab
fZm~kbzZezZ Z \hgmzZ\ma”k[b\b]* ahne] ghm[* ho*kehhd"]* Dg ob™p h_
ma” ik ebfbgZkr gZmnk*h_ ma”* Zkbhn ~gi*kbfAgm( kgn a Z]lbmbhgZe
kr AZK\a g™M1% mh™ Thgh [*_hk" [aZe” hbe\Zg [* kMhffrg]h] _hkezk™)
\ZD* hi*kZmbhgl*
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EG??4DJ 4@7 6A@6>GE<A@E

NaZeMhbgZiamaZ bgablbmighkfZe “khpma* azZe” hbeZm-(,, iZkml
i"k fbeebhg\znl?] bgablbmbhdn_ i*Z)"ebg™ kZ]b\e” e*g ma\hfizk)
Z[e” mhDiif  h_.(0)? Z\b]*

@fnelb_b"] lazeMhbegZiamaZ Ziieb®] ZI Z _hebzZ™NikzZr mh'kzIl 1M*
ebg’l bgab[bm”] ghkfZe “khpma( ZI bg]b\Zm”] [r a”b’am bg ZInk M gml(
<l ma*mk*Zm~jeZgml fZmnk®] ma*k*pZ m~g]*g\r mhhok\hf*  ma
JpZk_bg" ~ _ Mm* Chp™o™k( Z[ghkfZe “khpma k7ihgl"l  p~k”~ fZgb)
_ANlmN bg _hkf h_Z]Jo*gmbmbhrthhmlZg] [kZg\abg™ Zmma*gh]"l*
Qzihkl h_laZe™ hbeazZo® Z ]ZfZ’bg™ " Mmnihg ]*o ehif*kn Zg]
‘khpma h_[*Zg iezZgml* Ghp”k [hbebg" ihkmbhgl h_ ma*gzZiamaz _kz\)
mbhg\Znl]  _hebzZrZfZ’ A kMNn\]  ieZgm a™b’am(Zg] bgab[bm?]
ghkfZe e~Z_]"o™ehif*gm*

<mohenfrl h_. mh-, “Ze*i*k Z\k"( kZp laZe™hbegZiamaZ Z\ml ZI Z
ieZgmImbfnezgm* ?kr)[*Zg ikhjn mbhgpZl bg\k*ZI"] [r Zo"kZ~ h_
1,, ihn g] "k Z\k* ZI kNlnemh_ laZeM)hb&Ziieb\Zmbhgl fZ]* hg [*Z g
ieZgml Zmma~\hmrenrlhg ImzZ'» h_ “khpma* Eg k"Z”] ikh]n\mbhg bl
Zmmkb[nm~inhJ*o”ehif*gm  h_ gnf*khnl  ZgbeezZkrZg] Z]o”gmbmbhnl
[n]l pab\a ikhln\"] ghkfZe _ehp™klZg] _knbm*

Krg mkZmbhdhorrgm( Zg] i~klbim”g\™ h_ aZe”™ hbebg [ Zg ieZgml
pZl _hng] mh[* bg_en”g\"] [r ob\hlbmrZg] jnZgmbmrh_ ma”_kZ\mbhg
[*bg™ Ziieb"N]* Oa™ gZiamaZ _kZ\mbhg*g"mkzZm”] thk® kZibler Zg]
fho"]  _Zkma“kbgmhma’ieZgm r m~ mazZglb] ma”Z )hbe_kZ\mbhg(
Oa” hbepzl _hng] mh[® \hg\*gmkZm”] bg ma™oZl nezZk k»bhg h_ ma*
ieZgm([nm hbepZl _hng] bg ma*bgm”k\"eeneZiZ\» h_ ma® hkm~gzl
ptee* <]lbmbhg h_Zg ~nelb_rbg”> Z'*gm]b] ghmZb] hbefho™"gm
bg ma”zZjn*hnl  “enmbhd_ matieZzgm* Oa” “Zl)hbe _kZ\mbhg kibim”]
_hk2, 1zrl hk fhk"( pa™k"Z ma”rgZiamaZ _kZ\mbhgpZl \hfie®m~er
Jbllbizm~]  _khf ma ieZgm mblin™ [*mp g /, Zg] _bJ]zZrl Z_m"iZi)
ieb\Zmbhg*

Karmhmhgb\bnii_ laZe®)hbe gZiamaz( d*khi*rg ( Zg] “Zl)hbe _kZ\mbhgl
oZkbM Nirglbg®  nihg  [hbebg® kZg™( kZm*h_ Ziieb\Zmbhg( ImzZ™» h_
ieZgm ‘khpma( Zg] iMbN  mk"ZmA* Mlebgw  Zk~ thk®  In ~imb[e?
mazZgma” fhk®  fZmnk® ieZgm* aZe hbeh_ ma”d*kh g~ hk “Zl)hbe
_kZ\mbhgFiieb”] Znophenf* h_0,)Ze*)i"k)Z k" pbee”__Mmbo”ehgmkhe
\hffhg ZggnZe a™k[Z\*hn  p"I* manieZgml fZmnk?( bg k"ZI"]
ohenf* h_2, mh, “Ze*h_hbei*k Z\k* fzr [ g™\™ I1Zkr*

Ab”e] Ziieb\Zmbhg h_ aZe”hbez Z "eMmbo’a"k[b\b]* bglb Zm~ mazZm
aze” Zl)hbe Zmohenfr h_2 “Ze*irk Z\k"( Ziieb?] bg ikbg’( b 7))
_Mmbo” hk\hgmkhén_ZggnZe pM] “kZ ~ bgi*k"“ggbZe “kZIl iZImbeD%

/1)



NbfbezZkohenf* h_"Zl)hbe pbee\hgmkhakz['kzIl b_Ziieb”] Zmikhi*k
mbf/*

4* Nazerd™khlrgh zm2, “Ze*i"k Z\k™ bl \hfizkZ[e® mh-., “Ze*h_Nmh])
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