gl ol

¢l oged! g

Air Pollution
: danda

S JS) gpum o jieas say <Ll Sladl 0da b ealad 55 o Lol e
iingy Jam Taneay o Lopll galasSll S0 o L olai] o Sl of Sl S ¢ lses Loall
Jads pauSYl @S wlall o /YA Tl 00K Sua e lapll pealea¥) 00U Gpang 2l
oAb a7 Doy JA (g 5a] @lisay ¢ W Sl oS asaST 30 LT 7YY Lo
b B 4 Sangy il I Bkt G Unews ldaa ) Gibiay 130 4 gl a5 0 o]
oL | Jas s s Lyl e Tyld i1 cliglll andd . gpa i i sy GhUL A
LY oSl 5500 Lauhll @Gyt sl ey . Natural Pollutants Lk ol
AT a sataall BB Aisiall Ll ST bl g Gl ipsn o Lplly Ysaal
L3l Liga Sotad slsay Wadlly Tkl Lall LK e @5l cpmsy el 35,8 Al
b olsions i ol Lasihall SULILI 23a @ of Ul Aall JdY e g 61 e
Loige T80 ol 5la e 21200 1 goall < syl

@l &lial Jl cul 52,90 phace e Shall i GLas¥! il alF el o)
g Daubll clsltl il clll ola Gsis Lyleal Sl clally sall i 5,55
edbeaill iladl el o Bl jslan o GLui¥l Gk ge (J5 L Byl
Olawi¥l pha o Lsi e i o liglyy oladie GIAS Ball s gud Ay Loc il e Ll
Unnatural Pollutants Laub it clisle gawi si (Man- made)
Gaas olall sla o L8N e 5,0l Gaw 100 558 clulll sia o way
oSe ¥ 6 Tans Tikie Gai yar gdll gl B0 S 5T G Sl e L3l )Y
30 ab I Lapal) GLGL oG Ladl sgeuly 5oLall slstl sin GBS Ciiadl Lals

—Yo¥V-—



Ol ciiled 33 b lad) Lonsall Luliia ) Dusilly 1aaSI i Alle L 230 )5l (303
gla sl5a 213 Blalia i Gpdans pllall (lSu Gy 00 G ST

panas Sas @lill H1al cannay gall (b (pasall 3u8) elioall Eygbill Sisay
g Slasane aal I &bl o g gill 130 sileas
o (oell b Talaa (s 30) Sy - )
Aiged ga it colelis e La3b olyle — ¥
Liged gasS colelis fe 3L oy e — ¥
Lga pud Logiia Halsh — £

wJaadills clegaald el (e aaly JS Syl gy

clgall pd dilegl didall all gl alijall - : Ygql

Particulate Matter

Ol ebdl b Bolll Llall alujally oW g pualy Juali bi sag ¥
o eloa Sl (1 e Ciieas o s ciasSan +, oV Layl ey 30 Tasall bl
Ol Olaa gl Jle aud Geee Voo = eV e Shill ol oliell LI L@Eks
Bl Al gl e Jad Jandowd Gl L ¢ Lbeall 613031 M Gy Hhé p)lacal
o 3L Uiy psuals sl 3 Y1 e Lelasian OIS LS panall b Bolaall 21,S LK
gk 3ua gall b Tlas B33 3 0iall GG« Ll Lf 5ol

Sloshill adlse Ba Sase SUS)n Jadkis Ay sall Slole o siias camsill XS
ohlaly plall e welaall Sl Jaddy a0 [bsy G qua wllably
Olall LS (e 3B waclSY |

ial (V2 A B L yaa (K gall b Sgsasl] luied Lud)ll juball )
all slib]y pl] Sl (V) coblly ciendl pilas (Y) asisll cudy cuyidll paill

~Yof-



e et Gy Lasaa el ol clalitall (o) sbey I Glisaiy Lgedall slsll Goa ()
oIl L SE g 58] &b Silugy ia a1 Ll 3l @Glatl 55n

UL, ahbud! ol juud Alf) Tlicddly Tygaapll g olall Ga Ll 3LGL
Jabal 153 55le 51 g b gall &8 Al Tuaalia) Jalgall e palia i 51 amng (Rille
Byl ehyan b Lol iy Bl Glia o il il I il 3l jalia)]
Al £l Gilas Lualill 6Ll e Tk s iy 328 Slaas )kl ple a1 A3
Skl el alay b paliay Gll) b e3a Yoo Sla o g @lybdl Lpale Jaads
£ILE e o 0+ ang ll GLAN 3 palld gda3a o i Sl g 5ledll Taasll
smog ¥ oGll) b e3a V10 = Av 4ysiad L lacagia IS pid Yo nss il LA s
Sy <okl s 5asmall Soadls Loatl Jlactl] b mlimyll Lo e Qg Tul o
Al Slisall Say Lule Galia)l 86 e Jids Lialysced bl Ll ks
gt S

- 1 Cuioalll gilona i - )

O dua (Gl e §5)La ol o5 A chac | pilian ca seleall HLall 5 cus ail

o o puadl] Lat] canad Tk Sy GV Jleall g slacn e can i SLalH 13a
s QA 13 Gl el B Jols Gusk Ge o Al g i iy Tl
395 Ol IS clalngyddly st Unilidia Hlad¥l sa S b lise 3 GLsY) cipmsd
CARyD Ll 13 AT day Bw Hland¥ 1 o sal 5l paianlyy Tgsna s 5 psicall p Y
o T clisee Lale eliiy AN ead¥) plll i haned iy gaill oo laY
plalalally LuggSIly Sl fia clgpddl] i LTS GO LELT L 108 ohraa
5 e Tall LI (0S5 1 Al Gl 32T et smy g iy SIS oLl 56

—Yoo—



il o e Tolll @Iyl 355 i clill prlace e @ buiall 234 anasS Lasiay

SIS ot i lacaly a cpd iy Sl e e 1020 o lusall vigd o
SGlall i ki 70 ) Tolall Bl i Foe e diall L cudidil Sy ¢ il
e Sl L Lasie 61 &um £ Gl i ] ple Jlill 351 el o Lall Lapull
¥y ol ¥ Ll g Gll) g dale i Lesie JGly poaall sl il i Jisgh layY)
Layyll il

il Bgeapll 52 ol Jldy sall gilaas gl oo selaall JGall G X
spdaad (Sl SLSI G gl Ll poylslh cilsa Gl o paiials alyluadl oyl
cian] gilian Jli e Tasll lual uii cuedd (S oty o Gull pilia

il olaiie sl -T

lale g yadgll p,latdl of SRR pilas JLé g slan Ga 3,Lall SST o
S Al Bl e cdiagd oSGl aia okal alSe LI Tal i ol haall
3 oLl LSy olanitl olice cua ellly Gbda o5l 0S5 abaall 3¢l Laye
sh Sl a3a e TGl Sl a1 50Ss bl Ga Llsdl sl5a ¥ Joalsll Hla)
uay ST 1) ual quas Lodll 5,500 L (Glog¥] lo pady cal opl sty dssd
Of Spedill Sauai¥l b sedis ity Al Gl JI dsaiy haSiiy Glas¥) seads
wada g diasy Lol a5ls

Lglill @bils 1 day ookl e saetaild 5,080 1A Gyl olbils s
b Lin 8 alagds Wi e GheadSHy Galally aygll 51y LLs @bii »1paall
m Talos Dl S §paall Hlatl) i Lis Lea i Gaiis]y pualbdl &bl
Disiea JLSYI p2i0 I GlasY ] paa sy gad palis]y Sl sical

—Yo\-



e S Lladl g Gl Syl e Lalas] Ligawll ol ghyl e ks
Toasie cpsall 00a paeal (3ol e i splin aniy Tijiie §piim (hlia JS
OALed! sl ehith Tosall GLNT e LAl polll I JsaTiy LK Juiy s iy
i Luall LRI e s pidl oia Jalad Tphd ale U = ¥ Lljiia pi JS8 e
Sladl G Iy yiaa¥! ool N Gggll s gl Jyadud peadls Laaiall 3591

cpnamy Sl BaY Ldyall p Y] LSRG Gy ada GaleY) Jeudid o]
e 1 oy cacdnd 13] ety @B (335 A o TABALF i3Sl

Sl L aa¥l il I sl Wil Tassill 31,01 5l paslpuall i L
Slasdl LT Tyl golad) placdl Laling Galidl ll olll JI JsaZs yaadl Lasysie
) o lygen Ly Gl Glog¥l Gilya e eith Busa Y1 smy i3 pof il T Busal
28 G e il Byt S 5,207 A8 ] T (105 a1 Y 00 o

Sy e rAY! piall Jaalay WS Gaidl ol §5a0Y Luluall oLl Ga
S G HheaY Lawbiua Jat Lbeail| Wlall o lits

LT ¥ paill o pa Sl s e Al S 5 Lulud) Sl )
e saiad g 5laatdl 3pplatl Bl &aad I 51al) G oas i) el cpa s
e St T pual s il 1 o5 g i Uasieall LS iyl LuaS
ol LAY 3 ol Jyay WY Lol aubenl St capeady B0l Ldyadl 31 ys31
Lo (0o e ) onsSL0 3 31 cns iy chaiaasfS1) palaa Gagis (Sl all ol
Sl 8 Tdyall Gl e lpa¥l &laal b oY laill

Smog ailaall olall - F

sl s a1 1 0 Sl Sl aan Jas i o Slad] GLudll 2S5
Oy W oleliall Lyt 38500 3508 Tald Lall 030 o Sum uplasl gt Lisse i

—YoV-



Lhay Soa Sl Gleill e Lalyall @iy b bl ool ST Ga 98 Tpsdl 34 g2
02855 5a G Gags illy alilly Shasally Sl e 05305 iy LB Ltlall o yalf
o5l el b il (g I Lol ol sy b S Lol a2 il e
on lelgl Glll Gludll aa Jaay ki Gill algs Unaadl oSLYI g B (S5

Jaadille @5l 434 5 cigany Glaad 5Ll o3l

diggous gt Slfeli pu dnili dtgla ljlé - ¢ Luls
Non-photochemically Produced Gaseous Pollutants
s 5o W 50 gt o) Sua (a Y1 Tlt) @3Bl e Bl oia cibias
=t b SUSHL ada paly Lipdll cole il Lead Jails paiead Gyl U Gualy bill ol

Sulphur Compunds Cauypusl| GliS pa - |

258G Yl aliple oy S US55 B Ja SUSH G T s
pal o) Mercaptans - cpavgpasgl! wia )€ Sl st GG o USHL 34 Ga Jdaa
ROTRV.4 | BTN PU oS0 54 LSl 2 3a

: Sulphur Dioxide (SO,) Caygusl| a,_ulﬁl ql.iu

ST Gl dll e by ol Bpsb oyl liSye X1 o KU 1 ey

V1 oSl aanaST 035 sulma Wl Tealyll G Uands JU LU STy T L)

Sy dal @laiie Jlanialy Ly ¢ & (Y) padll Glial (V) Laal LI G

Lals plall oled Laigy L3 (£) cu,ull paan Jlanicly g Gy paiead (¥) assal!
WSSailly el e alum I o pulail]

—YoA-



= 1 ylySllg golpel

<00 or 5Kl ulad Ladie Bupads Hl il (V) ) pa¥l e Tikida p (o) TOG Jlia
3 usalll B a5 oY - .,\;Es,:llJ..,L..ugs.;l.s,l,.sl(Y);,_,_.nI,j.;»
s ol () Laalill g, lall ciay Lslesall p (9Y] e 55000 i cials il e
i Tauad Sl paill L pALidY il Lali Sapall cually Lagale i ol L5
oS o laadltl aia . Sl Juadtly ()i ol s Laadke oSagy Tawdly 565 ¢ GY)
Joali sa sags ¥ casalll ol oL oY e BT iy T B L 1655 Laie
22433 Suaiiy Lladl 3 54l Sslall H1a¥ (Sly dalall )l ua¥ [y Susadll ohaY cps
Skl S5 i

Ll QL] N Jisis o3 Bpell 3583 Guple o= bl cu,l sk S0 Jass
Vi sy Al) L1 i e meiny Jlai] e a5 Sum Jikield B

Oy ASLH ¢ L5Y) prand Lpels o0 a5 0anaST S0 Lula] llaioalt )

Aikiaa Lalpe] seks (U GLRLI LoLal p 68U LAl gyl b COOGRYT asens

SVl of3 Lt gu (S5 Bl SEAYI U Gball Ll clivall quw
Ly yall GLYH 13 p (Y g Ly

dapalll Slaglll Slo glgYl ale sl )l
Injuries on Needle-Leaved Species

omadl Gl ol Gl cub a Lpd GlgY) e Tagady alpetl X0 o

iy Cial g yuddh p gana $yadll ans (gilly S 511 gty TV o 5
clll Taualy 10Syy cblgpAll ga 23X Taad 1yl 040s 3 padll ai iy pe
seaie (35s Glialy Tpsll dole e Blaad aighill oS Zuss¥l S graill sanll
by (e STl ol 51T deaSs <4iad of gl Jaay o gl Baeli e

Yol



S 5S¢ ¥ G elliy cibiag GV sk g o) e SN 585 IS 13
=i G i SatYI e 1 paY a5 G Slim el ple Sy oK1y

alyin 0 = £ 5a Yoy alien ¥ = ¥ o Tyl o poscasd Up¥! GIoY) e yoad —
O v

Gladl s Lot olila Jangy Hladd¥) sal paddD — ¥

oy DA pudlapd] S0 B LV GVl hies  lgion Luad s GlgY seaTyy

;i._n..a]lMd)L&cu_HS”Mgiﬂbalalucn"xs_pu]latlemuéﬁ Latie
paaa PG 1 oSagy Suscldll I Jladll 13a dadgy GLgY) pad o 58S Jady cope Ton
S 5855 B8 13l Lk pas Ga pbT pds IR 134 sekiyy (e o13a] o Tyl
ol Biey cud ¥ LSl cudlynsll WL M ad! Ly dy Ladda
o S L LES Bl Ghla i il ol ula s S8 e 2l
e e Ty sl dokiall b ¥l pas e §dtie §psien Ghlia Jlady sy
sie B2 GAN 3 1 5a¥) dua clll Lladul Ciidsi G b ]GVl pee
e3a¥) OU Gud g Sed e il $okeas Db pha ek sl pladl et
iy 1ay «pame s b iy il ia¥! Gglll I JyaZs gl i ) uadll
UG L5 1Y g T8l Llasad i

s3I aill pausa b TSl ol Tasall L) Glg¥ ] e ple Sy a1 eY1 el

(1553 S5l g ¥ selyd a Lailly Guadl b Leamll GO LT L6 petll i o35
Ve bl cualal 13 Gala¥l e i 00 Ly iy paiiie o blis ol

.-



il 51l S (el Tapslt 3l Loeadly) Liags s aansST 56 Ggulll b o5
Jisa S Jolall o< m TSl Lsis Y1 (0 Lasie s B yoph i s
Rilagy asSS ohiny] sie puley Jusel et DA T30 Ll JXT clblall 516G
0in XU el aeST S laial b LYl GLYI plst Gibias gty
oLy L3l lliay Junipers jepall Slaas LTy poliall o Loaslen latY)
lgai sS3e VAo L Thomas ef @l QIS i o, 4ST SET Lhalaloly alitall
S XY Jlya dlling peailly ity suatll o8 (gilaall preasadl Lelof ulova ol Y4
YY L 3G dliay geally 5ty cuplail o8 siea¥l sypieatly Tas Luuwbaall lacysia

gl pelyu ity oudsnnally Tus Lyglie ol

e oy el as | il el
~ ey el §l,gYl o5 alslalf

= 1 ypilaall gyl -

byl ST S8 ) paY Labiea §laYT Laapall bl ¢ L1 ST o)
ool paleYl S Tua olall 1 e GaleY) ey dily g5laall gl
Sl ST 0 e S LS paaT . WA eypai ala 1 pa ¥l 23K 131 Lasysia
o liladl oW sy o0 e dsemalt o Ui sdiy sl WA 3
0da iad ( SUI Galall of (0 JSAY (gula ] pudd¥T oplll jekia 1,01 dalyy LS
ot alall il 1 il ggadT i cpane gl @il pis GLagYT Lama GhGLI
Tyl P GG Ulada Taw Ghlia

e v 0= oY o gl 35 M Sl BaS e s Tnaagil 1Y L]
oo Uals Tpd Unyet] S8 e ALY (05 S Sl 56 G il
oo Tl Jala T pUS] oty Jladll gy Tinsll Ledy ilsa o le LY

Y-



Ll cady apall) (im0 0 Bo STyl ans] S8 5€53 HS 13] L) Gyl
on Wil Bl 53 Gasmll e as oY Sl Spas Tlle Tapus Lyshayy Bl pmncd
b SRl GlaS . all gl Geb Lalilia jui 3hla JS& e Tosaa (0S f Cilsall
ol Bgll gl man JBT 508 hlia M Sppian alfs oSSl paall
GO ST Sy Tpgll uls e coaldl jheadl 1 golall 5ual¥ Gl Ga qaitl]
sk oy Bgb Hlyicadl 3sSs eV lall ans (B Tigsll liedd! o) (golall pdasadl e L]

.ChﬁsunasTree.ul,llt_,,.&\JS&G_ull'l._.h.&,dl

- + ailill ayalal alsladl - T

Will Lolal Bl e el 3T 56 (any A i) e (S
g Luslosa cigsall Jacalas ST 5 @l puadll QGls e slis Al 1370
S5 capllh B ada (c0 = X)) IS 5855 Jamy 131 1paY Sal Ll
candly oK phaly Al Wi e gulay puidl oo SLAD] JK2 e oaled]
i (U peatdl 20ty Laed¥l cudyns 136 . pdbstnd] Dla JudgysKI1 p 55y
Gilaay Wb B seks @l Jadll 5] Lduse qasaly epuns BaSily Unglay 55lele
O Tiagll Gilyay aagll Goall o Tas of @l s ks um il Tagdia 19S5 G1asY!
¥ On S S ST b 585 OIS 13 Al A 8 Losalen il o] T
SN i alll Bl ey 131 ol sgliy Y dadh coomatdl sy Cisalll b o30
Tl sheath ol 1 JsaZs ans Lagh illy Tiag)l 1 punl S e Galpe¥] ol
Tt ¥y colulaasll Ll aisad pisall Ja ) Ll ol

g Gals)y Gy Uiy olill i N BLATL GU Jlanl Tl L]
o) Tl o Tyl e (YLl () (oli JLadl Rypall assdd S guiilly
Badlll gl ll B a1 50983 ki

Y-



-+ kil @l bkl - v

O sl yaatily 31as¥) Wdlea Hlat¥) B Laliyy Tlill LIS cblal b LI
! 1 sheall il el ga ey ST SB e L] paleY) it
i Gaall Laadhl Judgoal) Lpsas] Ladas (Gapall o Tpgll Juai b s GRUL oSl
Slas?! e sekiad Gapall G Tall GRULI 38 qeany cameas (OSan iy skl o] uad
alyuis JK& e Latall allall Ll Gale¥) Selis JISEYEy oobl o dabas Telysd
Sl I il jha¥ o gl Ll gpuadl I peadl Al o Gplll b Ly
13] Sasaun gloall asally eSSl 0S5 Lails @l Gyl Bobias pa agaa]
e 3 e Bhlia S ol w56 50 cad dlly pajes SIS Gl cusal
ehdl ada padhi cilyall Susae 1S Gl Gu als (oS3 Uaday s (9S Gall G
Tl cilsa Ga Jaill Taw 51 oSas Zaaadt ) Gayall (o Usllale pds (19SS Yodias pa
ol ez astl Goall 5o Jall Lass 3,06 ¥lan b siaall G Jalal I Say
ol

it b L bl 23 n (gl Ty TS 5tgane ¥ gih omasill b Ll
ouliasll b Ll paadl il gl 32Ky Faall s Ghlia b S1g¥! G T Sl
oalel oo laual conas paledl sday (Jloydl ik iseee Wlyal clisa Heliid
B Sl puill b Ll saall el nckl] Tnanay il Bia (AT i)
abia pepea’ o8 $5ukin o e ety ol 1500 Lol ol 0S5 ¥ OSUy e ga

paa ARy LS GsSh Y of LA e iy LS Loty ciall Tuilly LY
B paoe Ly ol ety (udacat]) sl Tl Ay lall b yyial!

Y-



sOlaall

Mechanism of Injury sl dusils .q

GG Uika palll S 131 gl gill) Gashe o Gl eI s 35 S
GG Tyl 1 SOy 5 Jaus of das ppeall Sliad 56 g Lle oS5 I i G
pistl fia b Lasituadll (oally Jubiull patient] peanadll cada ) sl e el
T cipad LI 50 JGILy L Ladl assst 3000 aday culiled] SO, oy
WS (caliladl 51) Ll Laiaie L3S o 15) Wl calilull 555 5 13)
555 O 131 Sl n cnlibudl 5 Lo daas B a iy (SO s I
ALy il b (S e pou iy (19S5 culibud! 5.1 5 Jle 52 sl SO,
Loy pabia o (S eyl sanSi S0 OF Slag¥] pan b day i 0aY) T

Sl Gans b gl Jiaally gl

LV



SOy lyal) Sliledl dwwlas

O S5 ol Ghny oyl aseSi Gl o (naln b Gl Gitias
s gl OF Sa AT Gaadl O cpa b Tasbisa SLLA ST a0 (laall poca sl
Saldl olalys e 337 VAo LuThomas ef @l 56 Gl S5 LSy Losslua Y
2T S Yalial Lol oGl o legs £8 53 K3y Stoklase \AYY L
SLLl L b ellsid] ol - bosSeddl WG ATy el WG df STy <oyl
Sl paladly il Loy TS CiaaTin b ol LY (s @ lliadl Gl Lualuaal
ST b2 o smgh Ll Lsilly LT Ll o T3 o) LI Jin] i
Tusliaa Jit ga il Fraxinus excelsior »Lhnul )Y tailice o Luwlua
Taxus bac- Lin Luwlua 5,aall Wil a2 X Picea excelsa 5t Siy
¥l dhiluia lasY JXi Acer campestre il sy Lolis ST cata
it Lsslosal | Lasygia Ghacidly Goisudt o il oS e LG ot L Luulisan
¥ Unilate eV 1y e by all

Halogen Compounds o gllall Sls,a - T

(HF) cpmarill sasli 4 sall Suh b Gapadl eallell aliSpn ST o]
siball of .Cly 4Hy HCT craaiell 32358 (SiFg) (alssldll elsy oSl
duan | sl olalae (Y) poiagh JIia] ollee (V) 4 palled] LS Ll
(¢) Wil plas (£) oYl LGl ptuatly (Ha¥l) sl laas (V) LWlidl
(gAY Galall paieady Lai

Jlasiad SLa3) o] HC 3] M s i o) 1,0 315l LT seslalial
e (IS o) HOT oy 5absy I iy il i ik Al 08
sl

—Yo—



Fluoride (a4;¢lall) ol glsll - 1

Sy copiaadl Slia Jia GLY Olsaally Sl e auyplill HLall L8GH Cije sl
Ll (A olally pssiagl¥l Slolia cpds) b Lugals el JLall o8
Osladly sytaall B0l eadde S paS Lol )Y 350 Ay olal) HAT sy slall oS ya
Lesic .Hornblends uails a9 Micas (Kuls (Topaz 34 «Cryolite cu¥ s <II fia
Sl ISy sall b draslall o Lol b€ (e Blals TSI Ja¥ ool 4da S
Jatis o) phess aapglill oo Lh (0S5 ally Teliall lbaall (o sl
laall ol yaan o olaeluaS

puall b Last] HGaY ] B J1 BT gy (o gall b Baillail] sy gdill LS CiBaS
dill (Sagy plWIl alsld b s olil] LuuSy g YT paan e sing Hiag plall b aalyll
sday Osaldl deda Voo e pibald (o aaly as sas e (0S5 s palill el G
il 13l bl b o3 Ve 0m gl b ol s 355 Y ple Sy oSy 3506 Ul
.o@l}@é}l@lfﬁ'lﬁa”mvi._}? o — ¥ oe Ll

Laiadl) clibiad) I gy Tl 5988 Gaske 0o pualaad JSb il g polil) Ja
DA Sy # UL B cods of Llal Jads ) aleyy Jadainl) g JLaS] e prayy
oSt of oS Gly LS . JGa pS15 cua cilsally Glas¥l pad I Lilegll Tawasl
bl I gy ol b g gl

=+ Glildl ale ayygdill Lo il ;1,1
:§lagll - |

a3l e LS B il e Ule 385 ) SBLET (oD Lesie
Gl e oy WEaL) p (¥ caa Biida G2 0,eY) adk 5ySiy o lill e ol Yl
0da 505 (Sl Ldase ¢ LY Glod A aplil) pS153 o) aalyl) Sl 3 Gkl
e lagedy ST LA0EY) 0S5 (aga o cuanit Waiay Tiae Fhbia yyarg 31eY!
wilea e (8500 5 5alk AAST Do @350 a0y olall oS0 55 Susa Tipll Cilany Lad
oA oulsslally (0¥ JS&) Ghadlly ciall e Gl 3SIl ssally Sludaall Gl

-



o GalE guley peadl ol ld 8L GhGa GLAYI o spbisd Lasbiua oGl ST
Cilya e il iy Ghadll Glyl o selis Aadlly Gilgall Jyla e TaesVI
dsaaa J Li sodae s Uoite Ljal Gl G261V = V8 Lm0 Tyl
3,6 Wil l Lol faiass o oSas egtadl Tasbead | Lawas e Uladll Ghbll Juadis
c,,_a.ll.lqjc.uaiumﬁl@dwjuhmuLmii”llaﬂ,.mﬁﬂl
Gl e Saad X Gudly Lasimll G oS (Ralell alissall wlad i)
Banta Glyal gl (G US il L1 amay Taglia ST 5001 pelydl 0  Bysall
oz a3 Tiygll e 7o a AT 05S0 Lasie 3a

o SuSH LY Gl Tl Lslad LA e auyglill )il Gl L
Bddany Ladly (19S5 sl paa L Slangad alsasdhall o 54k Gls¥! Tl pall LAY
il M Gs Y ams SO Tipgll Lud e Tanast Gsle 5y Yol Jlally gl ks
oo s TOT i Losie . SO ilall 3 G ST Tl o saly il alasly
Al e saly 55] s e o Tl T e ple JSity el Lol Jladl)

Gear Laa S Sl (d Ll ¢ (¥ ity By Guased! e ol pe¥ 1 Helis
ol 00 oY Ui puaddilly aill @Gl e (aleY L dlaais p (6 s3a 51 dua
e Brhias gy CRIST At j0e o Lol Loyl pekiad poan ypeally 5,301 6 Ll A
Mrddl a¥la Ay Aol oyl K& e cpadll jekiyy Glg¥! Cilsa Job
spedd ok 0 RSl e Y1 Jaltl g Tald WK Tyl gl Sl
Byt i B uiea

Ui e fag Jlas K& e palye¥l elina abbygydall 530 Gl e i
Lald §,p0iil) daai¥l ppnad Jiol ) psily pagsl) i 3 BuSaL Lyl 31,581
TSI OPE WIS < I A WY, [ IR T JPRUPR FAPIOS | E PRt A
alyiadl b TySE L) G Daglie st pugll psll LSy gl b oA
Lalal | Llle 55S5 Gadll]

—Yy-



= l;l-.:h"' ,lbjﬂl- r

oo DI ¥l s Tyt e sekis L 15y anyolill Taglia ST LY 005
o Glsll e Salh Gl i e pasa seds Sl Ligidl SL51 o0 S 20l
Li daaly 3ol e Hlpa¥ @il o e Hlal of hadd) Hladi e Ladl
Gosa SLIT e 5lpuioll ol Bl caysill Gl Gn Luboaa ST g LI
Rt 130 aces .(0A JS2) Soft Suture godll i golall JLad¥ ) dasd 50 (pases
Soame Lnidge gilyn soglis oautl 130 Saads Jlad¥l fasil ol yaall pdill pusls Llaal
dyaill e gueldll GBI alasts 3,40 Aa o JLaSYh i il sk e Tl 5u
o Ll b 3 G sieall 615201 51 TALI o yicall Tl e o paall Tl jpas
Jihind 5F o L] o0 gas Glaly olpeall Ghill oia fiis Glal 50
Ui ale¥ aia ek Tacly b legs 350 Gkl aia 005 Ml Lo saasiy
gl sanlh ayadl bin Giais 5 Byl pudis e garbal £ = Y oy HLE pan
Sams JLas¥l ba b e Chn He yalll o Jlaiil oa,ll 1ia jeads elliS
Sua ¢ ieall LA @l Cilia¥ i Basd Blall 556 Lisie alall cas Layi Jlaisy!
Ll b Lo Lubys o200 1y dil Ll Taialy al 1 S

G ecially Ghaddly oulgdlad] Tceba L SSU w5 plill @ BLGH Lusbia ab2S
SGUII Ll asaadl @l o) JE) asalll Spall b Lssloaall Uncsil
ool s aI cpeal] pdalalall St Lyl

- ¢ agyglill ] liel pmdis JSLia

o oS UL G Lea Glpa¥l Ga Lapa g waplill H1ual alpel GliD

Jleaical oy JSLALL oia Jhe ey die allil spaad! Lpdns 5o oale¥l oda jua

S udall elliSy ad] capen o STl 0yl g2y e WL Gl
= o0 S g wgplill [l QLT G oS .Gl

-YA-



Sbla¥l g (T) Sl waSi S Lual (V) 8050 Lbyll Ll ()
(V) Slodaall i dualiy all doans g (0) T3 ali el on (£) Loyl

hadidl Glogl e cramg sl gl Jlanion )l il (alsei 0V o) Jol

Y-



oAl 5L b (g bl padll s 81 52l gl 150! :0A o S
(B8 el pume Jluai] dai (e ol sanll Laktl)

chlorine (jl;glsll) yglsll - o
o saell) LSl G o Laelinall clbanl! 421 piliall o sall il sl 3lkais
On iy S Lolall Ut #G81 ) alall L4k cllaae ] oI i3 31 clabanall
ol em (Slaall pasnydly Jadll @bl e LAl 38530 51 g il .z lal pilaas
e Lsliva S LN L] gelin Bl d Lpudpad sie Gpude BU o350 V.
Al codpns latie 1lpal Lo Sua puadtdl slae 3 yieall 000 Juad! (Lisyll oolaall
lade oI 86 s Al SOLGH plins &) el oyl 5l crale U J o3 V-
O Ll pall iy alelin o] Bal e B o3 A — 00 e Tyfpual L Ssa
of ORI scpatl) — o Loaliat ) el Lyl b yemati sl Ga 223l ) i)
aadly Jlally gt sl

V.-



K e Lagsall GLYT ol Sl e augill clall 3 pale¥ ks

e Jalall I s TBlad oSty 311 Gilsa e WG opadd) 13a yelas Lih gast

s ol @300 sl I dsads G151 G35 e TaB1 50 cupantll 00, Tlaml gl
Hasldlh e by LS Jlayy

leslas X1 a0l il Galsets B,S50 1ol Qs 301 20,300 2 10e] )

Shaal g i3 Taa WO idua Bpsim e o SN 1A GSE g Luansn

(Gadl Jsle (gleg iady Tyl cilga ple (e 1555m 23l (000 - lasnadl] 5 Glapal)
(08 JS2) Lduall Tipgll sf3a] Lk G Snan St 0 a5 Lpoall ypal! 1

20 bty 31,301 L p 591 2l Taiym ladlly gl e 35S
Sl Glsa e 56 Jlailly coll Gl caudoal S ASh e dashe ol xS
Sab suayl JTll A3 13] L Laabuadl Ta¥ly Uasll JRLL g (23,30 (s
2 S Glaaly 550801 Gayall oo Jahall 1 sias 0¥ Jaas oSl Tyl Gilsa e Wi
asSa Tl Jaad 3sb 5 S5 o slsadl N daas pal Gl @13 Gapdl o
e Tt 16y cpmally (olliaill) GLieY) e JyI 1 aY Sas o il
LSt Tpghl g e Blaaly Cilyadl Jicad 1 iSagy Gy o) L

Lol olasiglly elyfl 55 @B e Tasaly 50Sd Byglh Hlaat Lalsel L
L3 aladl Tala Tipgll golall phacdl e 3pia halie JS& o ale¥I kil
Laliie kg 3 aae 3Rl oda 0S5 ilally 2l

o3 L Batley edls Lasilly yanl) Lnuggin Glastl e langudy ST (2 15e¥1 2S5
e WL 56 Wil saly oy e 5 ypuate (2l oY 06S5 Lsie Tyl adas 3S L
2l Lt pos ms Yl L Sl 3100 508 Llila i 500 1508 SSYI 4yl

ananlly il psiaall Sl e Taged palye¥l KT ga Jlally ctl o0
HJIM&@QW@M&J‘,&:JM@&YI@S Ladle

AT



oLzl ey oK 5l uaY Shuan BaaS opac aneas cpbill 13a o - Jind I 350
Laje o3l V/p Jlom Il o Gk plia dsag OSly a1 &bl Ga1e] g
Ol Laiaia oK 385 01 131 1K 1yl paniats b Lls Yol sy Ungas
Jlady cise o G55 He ST cuaid Gurens

A T all ool bl egg3lnad) sl b Kl Tpunlna Gl 3T
iy ansssall o5y lyai¥ 1 Ligiad] oo leaall 4 L5

Sl Gyl e s ] yal ol el :Oﬂr..ijdsni

~YvY-



(Ethylene) CH2 = CH2 gl lfl - ¥

aily (Olefin Series) cails¥) Judlus o Tanta 5 LigsSouss bule oAl
e Bageaia ALY julaas @iy VAYY Ls flsa pail) lh&r'l[_,.lq,l-ﬁiuhdf
sall i plall 3l Lalal) Gl 13 clsgl! o @lW GUaily paill 31 jal
iy Tl b ol J& pualye 5uSES 1 oSas IS ALY G e /Y fsa
Lala)ll olysall @bhiy Hladl Sk 5853 M Jeayy &Gl jsia o8

S Glial ahlad! @lysie sa gall Sl ol Y st )l Hueall )
paal oSl 2 5la¥] llaSysill plas waddll  aaill Gl jial «aubll
alay aad Lokl byl lsiad Aageiall byl Ganad JolSH 31 ayly Lguiall syl
9 4T 08 Bolaanadly Slaseddl S alaall Gl 5 o @AY cdlelially cypud!
3 Ty 3al3) gl e Tone ool iy cAl¥ 1 o IS L jluiay cpld]
VAL G olall palts Uidley paill aldiie OIS JI g bl i ooy
(lall

ad o Sl e @G Tapanar poiay ololl Lacalys Linssde cal8Y1 i
ALY s LI iy L jall ygiall paandis gl I sl dayias caganitil]
LY 5l Rl Lal ay Lla¥l 555 muad 30 LAl Lti] L3l i sabsy
Tasse dasatily e e iy T pmy (i (CuaSHnalT) TG ppmrad] (3psS5 Sim
Uaculys LY gits Lleadl Luglall 3aL) i Tops canls 0 GSalt e 3l lasdid] (e
Ldpall LS Dliall 3ol L3 b L LpaSilly SLill Tdsall olshaill o Tape
Jii ) pa Caline wy caldY) 5o Lalgae Sl (Pseudomonas solanacearum)
CALSYI U IS aabead) HLAI i oAbl GLAKST (S ol Laias <Ll il (gl
Jii Gl¥l Lilis iy Silesll Uil Salia iy 3ls¥1 J5 palel Skl i Jaw
il Galsal G Baade g 1931 b LadUl 5 Y

LA Tyl el fasad cpabe BUT iasm Y I gl i ALY s iy L3l

—YVY—



= 1ol Ul Lbssauy il Sl pa i
Dry sepal Disease ddlyl il =00 (1)

S0 a3y Ll edlud! e wipaid JSO e ekis (it 1ia Galhel Uyl o)
ALY ity Jheal 1 dads o Ll o ohsiy) cobpuadl o3a iy w311 liill ol
ety s 13 oSl e o B pepll e Lo Wl cpe sl a0 GLYI 000 Jla
oaayns die Lelioa (oot 134 Slsal ool aBl AUlalay Wlis oS5 el pad U
Gaale BRI L oda 0 ol Gusala TUI  o3a -, ¥ 5S35 cplodl Tels YE WY il
X0 Laas padisfy Sl Lsledll Lugll ol yald b ode -, Y o) colels V3l
LabaalSH gl oJisyall B 0ai€uo¥l g gohl Tl casas o311 13a 51 op aily
Al ady lsadY

Sleepiness ghaillg Jaii il a8 0 gl o2y (1)

HE il G251 s GB) BT Ge canadyy JELET L3l GALU 138 Gasean
= sha¥l Galll I LasY ! el Jga . pugladl gl (B VAT Ts Ygs Veoen
Jagl g3k ¥ o) adas SL3Y1 iy Talin L o) Tise pelpll 35 g0

Al BRGL 3 Tl plaads dsemall o] dagd Ghill @l o cald¥) 86 L
ey QL SISy Gl Yl iy Cuale Tl b o3a Yoo Gl L Lgad pdi 5
(i ey cgady Jleal Ldyy cose LAl e 4by 2,4 - D tildall due
O Gagalll b oda Ve I Gl s candiyf 131 LT paan Bied (Sly Sl
pel o cond Blidl Y1 b Jlady e S e 5S35 GolST] b il e]
sia Busall GLYT 3alsy oladlad! pady SBall sue 53l Laill gai daasdi LAY
ol claa A clasdall oSly Sl Ge s Uiy Whallae 3Sas alyedl
Gla¥l lagin Sutay slibiailly Jlildall b anlll Loy I W6 o3 o LY
& gpbeall clag il iy gl ol b e

—YVe-



Ammonia Lugafll- T

Bue Coa gadl 11 Liga! wopess  VANY Licy ia shapll Bole Lol e Liga) iiye
ilean Sy posioall Bsaad gilias Go Bapll HEL G cs2ilh Seal 4 pilias
sall i il 55 o O oS el jlanadl ol soisan 31ad Bl seb il aaa
gade TUI i oda Y- NI

S paad of Gl e Bale g JS2 e Lagal) s ll 150000 yelis
adlly ol Gl Lin (VoK) slan S5l paddl Glol el L olyge
s o LBy WY o] e selis cilpall Joh e Lald Bia o Lgale Li2ST,
Sl e Ciutas Tyl i o el Gplll I JgaZs 51 &b ¥ Gapall op TS 3
Gt sLaad! HLagl ol BGadl L oot S @3 slin pdis o] yaall LY
Ll ol e B dgaal Gosl sl 35008 L) Gl e ekt Ly pdis Lgule
S pama s yhia pical Bysall

obadlly Slyill b )Ll clise Gl (B a5 G iga¥l Sa Wli ol )
o il 5B Gas deadly Bsill faddl (I gl Ga S 1] Sual
Slaguall plaad Cosns (golal) Joliall 1ia . Jla Jelidyy Sydall b Goadll Ja Jauy
sl i3 Jallyy

e Ulate pis Lpale 22K Losbiva p Y1 ST aatll aliny Sujieal) 51 oy
st e Ladgadll (Al o1 dagy Lisal Gaalll b esa ¥ 5851 LaT Latie
s gy yalall 3,801 Lle wGl Suna (SIa s 655 gl asels 4 Lipa¥L il
dsh oy Tl L3 e pddl 5 G Joh Ll 53 Glial (Tl Loy Labitia
cilgall B il Wl 38l e T 1ol yan G0 mucad pudll e Ll .cilyall
ol s 5 Gyl iy

U Suaal I il sehe S8 e ilaall ppoad] o GaleY] ek
Sho¥l Glsay L Gaud Sad HHaYl el 13 @aall G cuads pata (65

oS Gapall i g Slady cige liah Sany

-Y¥Yo—



g b Bl galll b o3 £0 585 5,30 Shal e LasaW1 Soaa] Jiseal ale] = ol JS

Nitrogen oxides (s gyl | 2usaals] - 0

sl gty « (NO,) ipagsiill ST S8y (NO) eb il ssuST 5a 3 )
sall b el ST 6 Ga 7Y Jlaa o o lsedl aliple LS (NyOy) cpangsiaill
aal GB (Al sulas s ahldl alysise b ol Glial oe Lin
blall wlasy Jadl 505 gilany Glall wlss jaleany GV Ay cragsill
+gslally

Wlat 3 VA0t Lo crangsiill sl S8 luay 301 Hlidll 3 ol € il
ot Eadl) ekl bl sygay Blag¥! Milad (Gl paidige Sipay pdS s dua
Adl g 5 jaia Ulade ady JS& e £yl 380 Gyl Jle ool oY

VY-



Osalll i eda Yoo — Vo 4 a8 ausinl) wasT G0 e Tlaall aluloull 4

e ot ol ccnnee S 130 Gl ool T I 3360 V- e gl Bl

aaB Al o Ladedbll WA o ca dily /Y- Gyl iy edse e
graase cipay Aaall o LV i (b Sisas ey

oo Nty Oesane cund Oyl wnlST G alabdll pass s
Ly JSAN Lalitia 5ud ppiam Ulata pls ek O] o4 Y deganll sy
Tegaadl Wl iyl TGla e il 5,8l Lyl Gopall G plis Bupens slian I
Olaalll 1ia ol .cGLA ¢ 157 Gans Blayl e ot pad Sud] Cidle yopks b LI
o colal) Tl place ey Pigweed 3381 day ol i Tl alacs IS e (10
222 1 5ual s (NO) gpo casalll i o3 0+ = Vo Llall @53l of 30 il el
yeal Sluad Lil il NOy G cupslll i o 50 V= £ 5 cpan i aJiall i Wigada
syds b 130 Fasall oL 3l0sY) claa Sua Hlisddly (laall pucapll SGLs e
Ul e Tl5al Slaad LilS opulll i oda A Luesd @il I i Ll Gt
Of aag oAl sk s WM i Gualll i3 ¥ 5ISE (Olaall pasajll e L
A golaall papll i 3hasd 1 39id oS0y NOy dsmng i wIUII b e yeus 3la3 sall
ey e /0 agiill el e L ol LAl i da NOj way b dasiia

Al s el e i e NO,

Acid Rain yuaeal gl - 7

i 1803 59 o Jadall G gilly (HH0) 53 L ggims dule opfll i lali )

Basae Lipede Sule e ol 05 Al NH; Liga! ams (0O, (ipa S anesl b6
Mg UK NaT ) GlpslS e Bpstie Gilida clpeSy NHy JS8 e oI i
ol PHT Uslaze (il o) Lapaa 56 Lt .(C17, SO ) o Zullaw wlisialy (Ca™™
Iia B als Laganll I Jaas 67 s 0.3 Bale (0S5 &lh 5 hll Ldpam Zan o

—YVY-



stins bk Lasie 0, G Jil @il i shall Lages paad lasie sgule G e JUE Shl
e shtl

S pad sy} il Gliialy Ll HLudd) allblds e udaall Sl gl
@05 olalill aia Gulally el SbSin gloddul o Sacbuaill adlilly (e
Lude alylal) ada gall b Gaasiall wwly cuySl) G 3 olua 3] )
b2l paaay cupllf Ghsa laa Gpdala il JI QS Gall ghyll g uadlD
gl o Sl pa o3 Y1 e by

Gl PH £.0 = & 5a £yl 5 llall e 5 S clalie Gsd glilly sall Lagea 5
(PH 0.71) Laiail) GhUll j G cind g8 I Taais )liiias Lagaa ST o0
PH Y. £ o o8 ia cilaca slaall Lagan Loy JiT 5) bl Lapue 0S5 ¥ lly
Ldpan S| oag cmsladi gl (3 PH V.V (Liaasi Gp2 4 pH V. o (it
shl) i Lagaall ada opui ail pH2.2 Gyadll jreae pdaa as PH3 Al 3 L
ol GLaYL 7. Jloa il paaa Sl cupSll paaa e /Y- Ll pudaall
on by Lgls L€ S amiall o Gl b Jpaad] paaall i ggaull
sall g Sl alsal Glall awsill Gob s Flas¥l pake I el cu,S
oS aaa ) ST I 130 G sl all] o ula

gan Olisd b SuSl Bl Gasle e el Tibida @56 pudaall Sl () las
Geshll aball p 1] Ga 58S e e sdbie s gf pdlie Ba)la e Slaall gl
Gaohall Wi NO3™, SO e JS cligs] Lasy Ldgaall pd) add DA a5t
Lall S (o panall jlaall SN 5ud 3G ] lijall Gl g2 HaLLI 52
griaall Shll S, of Jua S5 35 oty ) dlend oy oblall Zigal
Gl Ggnia JSE 50 Jaralad] oGl e

a3 Bl I Cindl Sya (PHB) adan s i Jasiial il cpladll o
o Lyew Ualadl SGLAN 5y olanady olais i Wbl LY e CASS aigplill o

A —— I

~SVA-



b Lot wtall (ol 3 Lal o BLAN ada o pphl dd spkis o ol alsel Lo ek
o W] e ual uaaall Jll Wlall L3l i cis bl gLl Gan s
o soladll O I AT p (Y pand Ll GSall Juaay Wnlall 2 Tl
can b bl 4B Ll Galsel Sy sl e udaall Sl 55 wiad) cilee
@SS Laalall w2,all s /NE T Cronartium fusiforme laghdl Taa fia yalsed!
Llssalill ol -(PHE) judan sl 25 cad e (PH3) daall Sl 45 e
Wlal! Ulan i e Tagilagll (s SX o 75 Qe 38 (PH3.2) udran slaay Lalall
Ty el Zailll (5501 Gl (5 IS 3 0T Lals Gay (PHE) pudian slaay
geiaall St 530G a3 Ustas Blialy ablall e 3ot T Blal G Llpali

ke BT ams dsmng (oo p s ple Sy (PHE) udaad! Jall a3 G (PH5.6)
O ISV e SOLAN and 55ad) a Tplite Gl o pudaall Sl
ke sl 130 gua wrsat) TS sudy L] Wealy ud JI5 Y 55000 S5 claghal!
Sl Hia fie b Sidmg T SRGLS G Gl fealall

Ll W Bad) ) olagll we sead Sall Ghal Tosa Lulys iy
SUaal e VAAY = VA8L G olyicn DD o pian] (o), 35U Tl (ichia)
(5553 poan e S 1) Ul aban o) TSl I il e b ol
s 1 iy (P 5.2) 1 Jall b Lpaall iy ms ms iband] o 0o o
glall o s (PH 5.8) I
Slite LG le g9a5 puae b Liladl Ldaall jlaal) o] ol b o il
faa e S Ly LI lyall SOL paliaial o S5 +day Lim la
Tilia Ba bl Gans e Unibd! Tondaall Laa¥) f Saldl Ga¥ uil . olus)
o L 5Lt i e Bl 3hosl LT b Gapmy sl Sipia e Lallaal
A0 e S e il Uaa¥) Julas e ] il bl Ula 3wk ya0
Ao Ll b T Duleall slgkly Galeall oa Blle T e (ggias Uil LpuiSiatly

—¥va-



Sl e cgal dliSy ehily palafl ool fia B jealicg L350 oe 5)ke
saianilly g guead I e gasabigall pgsapaall s liss Sully

Cro AbiaT jlaa) elans 3l Sllt) LaS o) — 1 Lie Folia Sue gilil) it ul
b laad el pladt) @lye sanl Tk cliglt LS cabia) WS g a0 I Zakia
A Sy b G ST Sty Lagaall o Dlle T e Lgina WY

ot (PH 5.1 - 5.6) fa rlyss olS ailed! oldl Lagan i Lulpull e opi
sl b o £Y = Ve gl 550 v s JI dasay ccasall

Al W jealiall oyl Llas Jgos 30Y1 (e HUaatfl 2a g3 o Salill S5
baglpsai e 3y0e 5 Lol WS Hlud] Tawas §)La puualy clill lpaia
13 cludaally golill Joill Lala foalall G paia b Ghal cuud dua ol
S L il

bt gen gous Oillelit e anli dlgla oljle - 1L
Photochemically Produced Gaseous Pollutants

Slisle Lulul 2 Lpdgas cdtelis oo Lailll 5 B o lasi sy o

Sl B Gpapte Jlpa Soa (Sl rlil Ial cased Al A Tl cligla T <Lyl

Jalsall of uuacdd) Tk poo JoliTiy Lucolio ] Lajobaan (o Lgidas) s o) puidll 2

ol lsaally Sl e Ll 0005 51 Sl 1101 Gy Lol pen i (2Y1 Lysal

Laleadl 3300 (0S5 Lple i angy Lalew ya slpo e Lbis Taleadl slsdf 2ia plina

PAN

“YA.—



(03) OZONE 4q;gY1 - |

o L g ol dum sall o Wlall clisall i s (paasle oSy 50 aasY]
Ol IS 3,Lall Lowididl Gy D0tV o gsall GO Dlaay LGy (e lualal
bl pr ol olgie Glal L cdlels Laub 35S ol 5 GaY!
2345 Tigia Buliy e liaall LI Gany g pLYT 03a b ¥ 555 dhiys sl
Bw iy Y 50l Gaay Gis¥] ol Ll il Jrealatl ]y olus?) daua
Jealatl ey Lgall ablall e jLall o805 S5 aal (Richards ef al) VoA
bl ol padll (G Jualas wilad] Joalae gl iyl SLaall Lbiall
gl el S S L) il LS et Al

-:y4igll ;sloa

Beleal fha Al o liadll sl o sall (I GGl G s Wl bl )
Sok e Glall sall wlide 5o U35 51 oSa 3uS AT @laeS Al Ll
Lasall Tadl i ssagd) aip¥! Oa ioasll alaall Sy ggapand] Gasill o] o)
sl nlST gon Loy Bl AatY ) Jelis Gasle 0 LS (1S5

Ol Jelidll slga HisT Sna Leliall abl clyal A 3508 @b ¥l o
o B i Ll Gl alygise Lali Lajuliany Ssll laaY) )b
of aadl b raaas sealSly LigSapah olilin o litial T Gl @l sl
aast) goal! Cranasiaill g oranY | lal] cusesd pa g o capd (5! Gn Byobeall 3505l
asenl) Sy (Slsloed) @lagia iy LI i SRgD Blpall sday pliads ¥ i,lsal)
wenl€ o Gaill LaSl calS LK Qe pagdll of caglll 50 ol LK acpag il
Masious (NOg) cnmgsiaitl aseel (56 I (NO) el il aans) a5 el
wajiy NOy phas L glegun uaddl 2] a3 5ulall Tl (Sly gsall cpansSY]
oY) S gaall panSY] eim por sa Ay cpansST 8,3 3llaiyy (NO) N
- e¥stall elll i (Sasy

YAV



UIJ‘i‘C"c“lS’L"'“;JIJa“Wawl%ﬁ't‘g‘#lmﬁl@_\

L‘J‘.‘i JJLI‘-A ‘_‘L’i CJIJL_I-HJIC'JI_”-.L" &.Ji

Llle 3,0

Ny+Op————> NO

S5l (NO) alias ia 7A+ = Ve e Ugkaas lyleall (355 3lill oy i~ ¥
Asayy Gl o lagll b (o )a] Lieliva o lilive ps Jaiis eb 3l 100iST ] oy
Pro- «plSY) fia cludgl¥l qgay pe 5aagil YVe o — YA Lasaiil) 348 LacY]
cpanyiail) a1 S0 55 Isobutylene . pylene
hydrocarbons

NO + O, - NO,
UV/LIGHT

o "‘ﬁqﬂb%“s“ﬂmﬂwl -‘-.“-‘S"g-"u&uund-” Ldi St was - ¥
' BT Y FVEW PIPEeN

UV/ight
NQ: 0% NO + {0}

O} +Q, __» o,

Ol cpmanS I puaSall Se Il gy plans o o Loty calh 22 a1 )
Syl ol Y dllyy gl i Jia Suan ¥ (Sly gl G Gaisl! i
Sall Jelil) i ey NO o JeliTy oath olsal Lualig sall 3 5,55 5is3
NOp ()l gl Jeliall Gl g Tadabaad] puastll Tact] Ulan i cusi¥ oI5 Vi
LsSnn 2o Jelialf 5l potalh i L i ¥~V Ll Sl cial 3524 4 0
] ol e Cpang il asiST A paalyy e oy

Y AY-



LAl Llell cliahall o5f asmd on Lygd! i Cuaas¥ ! s Ssie 301 LN Zaa k! L]
S all Gan ciad i ¥ o Lanyd doie oF s sl ol SLad i Lasé gl 3
Bsbalf Lyl spale¥ s ;L Ludaill clall o elot] a3 S Lalall

A Sl L sa I ol 5085 o 51 L O (530 T ollia WIS,
asatl] 35ty el i gl

35Sl eay dan uslail usl Bata slacs b OIS G 555 led i S5 odl
oty ligem cupall i s = YA =+ Vo Toags 55300 £alsas capslll b oD amly I
caaie¥ ) 54855 ey 131 Bl Tl 1idt Saa ot Gpaltl o oV = o w0
¥ Lieliall Gall Ga 51 Ga ol dags OF GSas 328,30 Hiag Gealld s .00
Sl Lala gall b AT alyglasS g Jolids Laify Wpph Fua goll (b Guis¥] i
ol b (e sy L £ shacn pag 0¥ pedaca pon el Lpe (15S5 3l

Lo Ole s 3 bl 3 Loyl LalH 5L i) 1 S GLAT Gl 3 5a5 Leic
iy Llationdl ada o poa palll Tadi 30 Lo Gle yuy Lpalins) aility ol quasod
¥ e Ll LS yds e S Lol Y1 o (AY 1 @lpll] Ga Sl and 5ild
ol Tyt s

Sy Lol olilee Laad JIYI e JGa lill le 00 Tace 13 o S
= @l G ala e Gl 80 ciad juic
Ll Sl ua e Laa3dincd] LdVI e a3l 5 ()
Gl ailadee b @l il Sy sl ally Yol alay?l e G 5 (Y

Of Sazy Laal | Galaaly Ll uanss SI ololl o Us (b Sy il 138 5] paedly

ua LyuiSohl | Ladiily cudlynslll Sia pa¥ ] Llall @lySI b Esns] Saay

Sy LpaiSeiadl pLaE (yga B dasdld] 5ad Tagust] daala)ll g e Lihs cuaig¥ 1 o

Aana Gaad o by bty JGIGy (-SH) cilegana bl

—YAY—



LosSeaal | LS Gy datks - ¥

ol aains Sl B gailly JSaily oGl Libae o Suay Ageall oliall Lbae Lk —
sy ilh o hpaall o Gl Ldae o G Lnseugll LS5ty il sSaadl (o 330a 00 Tl
gl Gall e 50 il ol

o i Ol I JAS e gi S dacqgill GG 5T sany - paiiall Tbee laitis — 0
o wa o<l Lladl i paiial] ¥ das Saall Gl b omiill e 0,5
Juna sy g3 ol o a3l ada o) il Juns sae ol iedT ek
Gpall ol puaa s S Ghtegy Sl G 3al

st 586 1 o) S oGy e Gaanl! 86 e 38K clul s oJla
080 Basle e LRI s o5 e Tna ol i b 1Ss Sl ptadpa S JAS e
2 Sl S gas e 0 i) aay e ¥l O dans U gaaredl] Sl e
lia gme BRI lam ol 1Ly Spblidl o6y ol 3asle oo LN YUl iy
alani¥l b (-SH) alogags o il a3l 5300 I bl JK20 batill
sda 51 ¥ ilpa oy Losa I oGl Lals) e 5 ool ol X

gl Lo Q! L0G gaa S il palye Lo Juaal aly waadll Lace ol il
AW ]

¥ g yudadl iy .ol Lag,all Lalill e oyie¥f L85 e Sasie Sl ys ellia
TS sl als! b ] 3ok
= gl Lhpas il LYl gl pel

o G Tapaas 0 illy GY! cuad (lai) eblipay GRS Casisl] o
S5 Al pladl 138 i clatudll ol oS 13a OF sty G (gslal) ol
i Wl b S O (g S ol hem ] 005 5 5 i e Tl

Y AL



g3 oo el (1Ks gaal 3] s ple 9SS 9 (lpeadl Sile aml) (ot T pansd
Aalpalill cgilaall pacl Wise o SBLEN o 43S b sy o opedlf Baddyy bl
alsdaall (i Gl Jaall b oisfl 188 AT clidaally sysicall (Ligiad! cpsall
oabe¥l pelis LAl 058y Lagas plas Jui Gl dashos casnar Gals?! GU el
&iu'du¥1|gi'3+ oo X 550 Ll s e aileln A — £ ams Lslisall SGLIH Lo
Joade £y (bt Lashy -Copall) (B eda -0 00 53S0l Yudjpas o debn ¥ = ) umy

—:uns...at‘.t_.suk‘;,_,;,:'lusl_,eﬁf

= 1 §liglll Gagpe SLLLlg llell - )

alesal lpudond s Tl golall plaadl e Gahy pa¥ sphie @ GLA (s
s (Caado¥l) anall u3) 131 Al pelald i cpbel Bab GVl O el
Bl resnai Taams iy Balalh 5T gulasll puad¥T cyulll ebia 3aliy LoLe 5 40 Shabats
Upie clagane Yol T Lol LA 5] qurans Ly I o0 Ll 3,501
GBLI yelat) gay coaasf| paloed uall el Lubana Tum 5 puiaall Gasall o LAY o
Lol Jaall b aade dpadll (Sas paue ol Ling Bigl galall dasad | e o Sl f
Aol 33055 Ay M Tucalam VI 2 Tpgll b gl guasail] sSh] Lyalel
Lolagl Zowd! Laliead! Judgiat! LA Tpadly Lbesasll Lisiiansdt LS Lasay L o3
Jaid el Gl Haad ST a Zole gl poall Tl Loliyg cactilly o lalll puds Al
Lo e ablally GLae¥! b Ghsas phdse Jla AT el piaa cipad Lusie
ans eis SO o palty LS s Ly of Laie 3)0e B30 Galie yopls Laadyl (3150
ol saddl GBS A WY gulatl siad ol ) Tslaad gl JyaTS duia pLF Luai
lo s I s 13 S0 Tispll Cilang Ll e Sicdis 2 lpe¥ eli3 13 yams prinas il
Aol yans

~YAo—



-+ Oldgidl ale o gigll S5l y2lpel - T

oALeY ! eltil sl (glaall pa il Galig Sllsial e 51ad! Galjel o<
SRl 50 S bl o35 o clebw Bse i . SO5 s PAN e Ll
Gl 3S 51 ohema pual b I Fale giley puid] Gt el Unkia ppval 3 it
ol e alll slll U Sasst G1ua¥l @t 13 oSty Gaall b e caa Ll
id] Gl g O m A5 O Kas Bipll atens M e Tpuily lafall gl
i (s3las o e O s Bpm el GRLI B D3ty e ¥ ok I s g
Ll i) IS5 cinl Bipll (golall phoaddl o paag Laiags Ulade (35 I
o 3,5 Llall LYl ad Lpll Gopall Gob Jimy Tpll Jua Pla pidl B3
Al i, Ui

- 1+ alalaallg aliazall -

O Sl GBS GalpeYl U aleall Lo N ST 3 SBLEI adgd Luilly
M e Tolpte palpedl posmiy 1S 5D Al 4 Jokiiall Ga Sased] Tl
L5kl Gapall e Usdall Gale ] el Tpll paless

gl oliely @loll quaill (SUpdll (puadlt 5000 Sa Wil Lulad ol
9SS Lty 5 puiem Tl 0305 28 €I Fapall o cun L fais JE& Lo ol el el
L LG iy Lals Lssh Japled K23y pal olidgd) ol G 3t SIS
ety B pshaall Guall i b Uity Ltk 3 idt pany Bigll Jomd Pla 3

haall I calll oyl

-1 Jlogll dbndilucg Laalllg aidl Sl -

Syl ek dua SLli Llas¥ly Tll abls e oVl olydl palel cibias
Sohae Ll e o il Culll 13 5] Culll B JKA Takiia ud Byl

—YAV-



Uill gl e i Janis JS e Gale¥T 0S5 a5 o Ay (M TSIs ol piam
S sl HlatBU 33aatl Llaund ! o 3,01 Ladaitily @353l Gualll o (golal!
oAleT s Lise (AT OAlsel el Jad ol Gl Wiy 5,Sul) Lapanall o
o pelonll 0S5 e wT Bl il casall i e LV O gy S e ala
com oSl gl LA A pa3 a0 1] pgs 07 ag it il Glp5ad Ll Jisall

gy

-1 sledlf ale Sl Yl - 0
S ol ke al3aS5s e oSl caal Lpadayats Ll jpaiass Jlalll o o
S Y e al Bl Sl Gupald) b e da VA 5S35 I ety Tk yall ¢ Gl
e oo Tiae e L TRAS placadl gl yui ) olsanll Sy iy 8 paim 5 Lyl

Lt Tl (0Sip ! Gl

997941 o daildl Siladl jal i
Grape Stipple “".E.l.l.u -1

sl b LapsiadlS cpin b otall Laliva e Tty Linis st tia plS
e (VY JS8) pa eVl yelis . aiadl oo puads Gl Gipas o3 e ol Ay ciliscaall
(S e 1 s Tulas Gl Gl dasdeny 5 Sun Tagiadd o lsheal g3 Gl JSb
Al g Slivia @3 pandl laas e Weaiia Lulaadl LHAH (o culegama JS& e
i 3 pphall Garall poa Uad g plaill i pde «,0 = -, Laadpad oo Uitgy T
Sl g Loy i T San il 5lia ST sl ST o (Sas pdd 0 canadll LK
e Uala (il ol Lpate i o Suals ¥ (Basa T2zl Laliyy Tasall 301 e
a0 Loy 5l Tagintll all3 s o8 Tassdll 31 57

—YAV—



VI lpusl alpel Y oy S5

il o

.

d-r

I ..
ohodl lia gk

ght J=u

LR PP R IONT |

ion bl

On

oSl A

Lol saa3 o
S e

s 302 das ¥ L

dic

e

:,a._u.ull

W ga bl

.o

.

Ie¥] jua5
3 1aay Laall

e
L ol Tlle

a3l yial

i

s aoelis

f-:ca

pha

”
.
0

Y

[y
L'J.Iv.i

Il
ke

)

Leall

oSas

o

o

-

A e Lilial) L

L Ll

“YAA—



Weather Fleck ylaall ale dsgall Sl adl - F

Laadka yf ity LSy 5,0 A Tansaly Blalie b il o pudais Ga5t1 fia
Al ol oo cunls 6 dje Jla Gubd B duly cbDEN 4 d
Uela (VY JS2) LEiegs Lo S48 Tl e B JS3 e palpe¥! 54l cliacadl!
iiall sa iy pabeY) GBS lawd) Lelia 4 Jas Y Lalla i LaL
el e dana S ol ol @l ol s S e Lulaad! B 555 ple S LKL
sligen qiead JUI pgadl gloaa b Laliiie i Lile oy plis oF s ¥ iyl gyl
Baall i S oY Jaaly ol shaale Sue Joay sy o Rl 030 555 (s Ty Bigse
"Shs caldl) padll e G plias Lalaay b aa M 356 o 1 06S 6 puiuall

Aibids ! Jalse b WIS G

Sl praiaall i g 1 3l gl il - 3
white Pine Needle Blight

b oAl I3a e Bauall Luilh 5 5al of 3ty casatll paly a0 13a G yey
i (gd ot 13a patiny Lididie of5aS s sl n wasaads G e il Lol
50 Ll Sha g3 (A lpet) LS GRUL 0a b VLYY JUia Ghbia iy (So5aly
138 51 (il O coyladlly s Cadall ams g Usaad iy o 1 casen T yna Gysts (S1y ol
Gsalll b adan oV 5855 e ey QA Lia B dang Sy aias?! e caseaia i
Gty
W Llas 3 1 Y1 15 Y Lt cipeal] ami Tty i i 5a¥ ) gl
e U e Laalaall a1 le (20 50¥) (0S5 gyl assall @lpail] o Lagpgliy
A 1 L ol Tl Lonss¥l o Tyl Kt e Uping pon il s i g
Cilaadl Ll 2| Uiyl Lad i aciign Jlady i Lovien a3 it sia b
P ple cusadd of e Loyt i cogad JSb o paled) Lale (K56 Sans Y

—YAA-



Sz 383l ctymatl] paad (5,40 el ligly padoll okl Gl b o) Gl i
1 rtna Hady e JE& e Sy Gpiia jladl e 3 ditia (ale ¥l 4l of
phll gl liall e (31,eY) aih jppk sns oS p38iy ple apadd (053

AT sall lislas 55lall Ll Cigkilly

sigiall 49 jgbaillg cgaiall gl X ySya - 0

X Disease or Chlorotic Decline In Pine

.Ozone Needle Mottle of Pine  4s3¥1 3! IV {39 'L'.L_u.i JE¥-Rt L NV I
S e aliell 5 elis AV T damy Ty @liamcadl] Llis b o300 1 ek
Gl Lt GUS 3T T 3 Cupanitll s Ly 31?1 e alit s ol
alad i GLY ! ko Touily adisn ciga dtma g8 L0 pupnaly aolll (A g Lleald
Yagion (5] e Ll Jlall pugsll 31yl sl SLY) gaen Sl (JUlly Lagas
Olazy! Ly uSip i p il pad B Glas¥) anls3 ppkia Spetll lans o3a 317
sy Glad ¥l gai addiyy ¥l Gyl Ghs p Y J pald cyge Saa ol s le
Y PP TN NRUNE WU W JTNSR N- P WSS B0 T TE A
0 = ¥ e das pad Sipe L Sn Ll Lulheadl 3,08l GLad Y U 3508l s
O] Yo

.-



= 1 gl Sl duulun

Luluall LA Jats VAW Tw A, C. Hill ef al i Sasase Usshe pils3 ia
1S golanadly 13 .93 TV Labad!l SBLAIT Jauds a3l Lagthly Lsoload! Unasins
Bridal la,aly ,ad¥l ,ls,al Hopa crab iy (olaall pacpll o3 5lEll
$5 il Tus ol VY b Lueolal! Laiggia oblall Jas ) L3GH LT Wreath
onialt Lelyl legs Vo Jatis Lyl 6Ll LY L Sliver berry asly wyall p3 3l
.Bor Oak gziiy pgssl aall

asigdl syl Jolis
(e Gk due Jlasicls (g1 )l ud! Sl Sy

2ua Glaall bl b laal HIS a1 13a ¢ 31 1igd Luglth dbaad) Jlaatead — \
Lladll g L1 b Lald 3 1s0e Llall Lleays

dsaae ol S pailly cuy I S Lidla Yyla alpar Lubadl SGLAN iy = ¥
Aol Jaas o Jsd (caall (i) palaas B Ulad ] dang dua cinsall T

slsll Juail ol .Antioxidants M Wlayl Lhill cloull pas Jlasiw! - ¥
. 5lEiday Mercaptobenzothiozole ol ay cuel ) Sailll ol e o4 Lanisdd |

O Wl a2 o TIE 31as¥) 5 55l omaly gasiagn alsll aia 52 o

e i) o 5adl fanallyy 3l pedacs e 3ggase LyslasST syl

=l Sty Jlai Manganous 1,2 naphthoqu inon 2-oxime 'L..a..l deng
4lle Manganous and Cobaltous chelates 5 elliS, plalaball (g uBAll p gantl Lidal
WJiadl lia b Ll

-YAN-



- palll aligldl ga yg59Yl Jelas

Saad Lngiie 58S sliphe ellia Wily Svas La 1,0l waly diples yall &b 5
NOy « SOy « PAN ¢ sig¥l Ga &b Saan 0 (Saatany ol Lpdas pa Jalassy
odadl Yty g (AT albiglasSy

(PAN) Peroxyacetyl Nitrate Zayprid Jostian s gpmss -

oAns pahal 1 a5 @bl @l ysise Jabs Saad il Lltall 35 pall slays o
Sty by alge Lathill abshf cpa Goay il A Sasansl] GssSeradd]) LS 5e
ST L] ny s mgdlly pama ill sl gy i aSU Ayl 2l Lidlall
alde- apaal¥l Lk liS e iy plaaD Lauddl sl 5 gisy Leyens cilivigly |
elld (guiud o a] Ligs)Sarud ©LiS ay (¥l pee 2uaabl (oAl edlelil &uan  hydes
a5 el a0y e SLSGU e dase 5y I

H 0
|/
H—C—C/
I\
H 0O— 0— No,
PAN

-YAY-



329 PAN Bll e ol luadl afysia b oaiall Sl 51,3271 I Gyl
o sedipanS Slais Ll Sy 0 Sas clalagyill HLaid] (e Tallailh e liaiy 3l o
oo bk sl oS e 34 PAN (S5ma 0 asio? ly PAN JSi8y cpmnayiill aaealST sy
o) L) s Ila S Tl el (a ad (3 Lld! bl | e gy

PAN Lass Cilend] bl Lginace 3555 giis

PAN Jed dusS ul<s.q

GG Lyl s Tajall I Joas Losie pildll Gask e bl Tyy PAN Gul Jas

o152 e Dianolybangll bk pall Sag Asiaal] Sldly Unpadl Jndgiall Lo pales
el o Gl i) aolas¥I LS e 350 PAN o aay 3 y,mail Lusball
0 58558 il cinadd o lalaall ada S oiadly larngn S o By o g | paloaied)
pabad olobe b cdiagd dil L ja Galel js4h I g3 g3 2S5 e JiT PAN
G 1Y Lo madaatll 13 yodd ady datd] o3l Teal sl Uasalss coadlyy 51
Lowload Lpuddl 3 yisl! oY Lgadll 300l e T yypaall aloysd) e PAN (Buas
Loy PAN 1 op aaly o U eggian 5Unaid LUl Glally Laaygiil Sgall o Gl taland
oo 5L PAN 5l dli€ . lpualill oGl b casaSH aan) 30 cudly il oGl
Sm oleganas goiad Al clan¥) O aagy colaidl pae b (-SH) ol o]
(- n LLAH (gyTae (s Lide oJlia STy PAN I jala Kty Lsbias ilS (-SH) (o
el aia polal (Kas . Llyealid] &S i sy 138 PAN (S Lualiay SH)
e B0 Lilae o) oSt ke BT A1 elesaald (agns (-SH) e clagane ULy
Tegana e 155 dum Talall Jas eolelith Ga i Luadea o 353 (-SH) olepane
Lol mally Tnawhoncally Toaaladl) by Seadl g 1537 Luigy 3ot ¢ Gl Lgsall el
hia Wil e 5 Al Goboleadf Basdia Tl un olisra oLy b Jauss
Phosphoglu- Leaal ie elld 3 Lalall olayif | JS e o006 1ouls LlATT gaiy Ll

.Glucan hydrase . comutase

—YAY-



PAN Ly il 1y lll gl el

Shiver Lull Uil puals chyms Lo M (gbsy ol b clilaadl S0 160 s
Gl ol analally Ll o w81 Tipgll Mhosdt el e Ly gz il leaf
T G lhaad] pehnaadl alpil! o) il Sgil1 5] g5l I ot a il
Aol Wk s Jadgiel) Wola b ALl Dehydration 1a5 GSs PAN 1l
Loalaad! Taadall 51 31 41 b Lpsihen Lanill B ppamens 355 515 3 ga
¥ e quandll quomdll duti 32y agmatll iy Bladl ada b L] 35 o) oS
el ghaall o Galed! 3ehs T 5] ipsl eylall hoadll o s o oy
¥ 5= ol PAN (e 203G ol o) a3 b Butam Bin 0103

Glal g2 cpull! J adp -0 oa Jil I PAN G Ladiill alpssall o
bl jam e opSe MGaY) fa oSl Ll o000 Llad) lasll el
LagalS cpolell slatina Laa 130 Ligtadly (gland) paceslt fia Lulisalt

cllallas ) plafls Yla¥! Tods (0S5 PAN JI pale) Gt palel ek Gl
JEhy Lsaill Labuall SGLN Jlaatial caas ldy 138 o Juaailly Guasil! o) 314971
Ba¥ Las) Tol soebs 94 Lalall SBLAl e o2 lpe¥T Lulis Sty Lsdll oS0 ple
T 3 QAL apels el gy o3 Tl lheadl el e (VY S3) Lol 2a
oo ke slae¥l o B3ull ada (il 5yylatl LA Zuyladl LRI ¢ lis) Tauis
ol Sl msddl Agpaamy pa b b pulill &g

b dewbasJl SlLL

L3I 230 b 3 Ayl Labuaall bbilly L5 Noble 1965 slagd 3 dla
SUlalt L g badll Ljdly geoteal! pransally Usetlly gilucadl ls] ulosa 2l ¥
351 a2y wially Iagsbobly oSS LT YY Loy Luilh S Luta

—yAs-



sotaall pansall Glag! e PAN 15a] 117 oy S8

Gt s pakt egiia palghs : Luyl,
Miscellaneous Abiotic Phenomena

psall i ZagTll Lokl s in gy sl G 0,55 e Lo I ULV
bl 2Ol (V) olelasyl (V) jalshll 03a o il e 3)La ol 86 ) i':""’
Ll g SI ¥ (£) gl oW ).

-Y4o-



Radiation gledljl -

oin fia o) Glall any iy il clilas Baal puads Tl a3 o]
) sia ol oleladd] s la¥l Ghas 3l LT o Tadka Lilas Ui U sttt
st ¥ e STy Gl slaga o g (3T TN 2o LT 0l Ty 0005 o1 Ll Ll 3l
Tt Lol Tallll gn e ke e (gyiady Gs clisin o(4) Tah Uy ciastoss ¥
PO- asisise Leale llas Wali oa iy (M) Bty T Lagpeu gy i 1 (1)
A4 Bradshaw Giad Jaad ¥ Tus Glle Tl @l3 ¢ bla clissa G sitrons

Selellfl 1yl icush il g gl Yl e

ol g L) Gas fiws (5l (1) rOCDIgEN Gadiy) pasd p e Lo o By O]
Lo i o ladd) (a Yal b Ldlis o Langn LS (0 TShaas o L S Bty il g
bl | S5 Ll i padig)] (e @l il Bae (a Lepa o) clidlly Lsladl 3,50l
Olse¥l oo b Yasiaa ) X Lkl o) cobilgadly SGLAT plane 4 4o 25 (il gl
—on+ alelbat oy 1 Ll g o) a8~ \ Jlaa i Tegs Bile HadD
Lige J 35 Lali Gaiigy V- -

aliyall o) alis) oS b Jaus p st Lbuay 30l 5Ll 8Kl o)
MRS casenaS o e 55005 el Lo Lol e gpiad Laslow 5,5S501 T
0985 e Je Ll Ga g gl 1ia o g pdacad 31 )iy el m g, <0
Slelat¥! polaal 5] dimgs Lok Sala sgiall o (Bl w30l o Sl o g la3)
L 138 T e epbasS e lita ga ciandfl 5] casel a5 e Bl 030 Gpa s T3l
o Je i o (s Gl Tl 3kl ionized Liyge sl gy s Sls S
A0S olia s pbl] 138 Saa 1AL Had o 33LE @la)a Sl s>l alS ya

Alae ¥ sl LAY ciga o6 LGN i Lalay

Y-



Jadll Tepeu Jadks oy fan Slall Tad 005 p sl Lpapua 3l SaleY )
s el pgicall o Lpsb damg B ang e cad costadlh siag dlia oty
Yo - Yo olelad? (pdpnd o st Tow ans p V] iy cile iy cletadsll als
Laliy il slloie oo Llan X1 pald Sy 5lll lsle of psll b OaSiey
Interphase chromosome volume (u Lulas] Whe Jla of say ail | lasl!
Sie ol preads Jliny lie¥ Lwbisa ciaa Lutall etV Lwlua 5] Lwlaally
il a5l e B b isadl el ¥ ALkl aig)

Excess Salts dasldl alfa i - T

i eU1 3135 pa Upaad! 3Tl 25 Sladl Jalypes 3o il il Gl o)
s5al e cannyD Usaall sl alyhad of dua 2 L0l o lgdl Ciealyadl 8yl
555 gy JUlhy elii JKiqy ALl ool e plll LaS iy (U1 Ay abil
Pln S8 e ll g o) G st ool b asLT] BT SO0 O o

Laell saale?ly chealyall Sipia die Taaly 4S5 3 palall eda aolil) e hailudy

sLiedl oay SRl bl o sall ga @il Qi e TaSGI SLuRY ! Galel Ll
bl eulil] i gailly Lyl L3kl 413271 b (sheared Off) aud ally Aakils
Hy anis agai 6K pelall Lalall Lalsell Ll okl bl Ga o350l ¥ Tk
gl Sl Glial saeh pe Gl aidge o JadS @AY Galed] aglial
FAWSS §

oy 1 w301 e g (gl Ml el 55 catuns bl M1 Sl i

via oIl alig] o bl place e aalsis gl (C17) L3 I pasi el deana
V1 3L Gilsa b 550 sl o) U lf il b Ll gai b ol s
elas LG G (=Y Zeall SN el slagd Laall Somatll T o Jidis ¥ &

—YAy-—



o 525500 Luad) a p gill 13¢) Taglilly Lsubwall Uniugsil by Luloaall Slanit¥1 p (53]
pl el (s &sal Jle aal aly VAT L Wallace and Moss Laaill L3S) aa,
Lt (e 3l

ol gall g Lal Las) el - 1
Injury From Illuminating Gas In The Air

Ll e a3l Tl 3 Sl U] 5l suil 3yl Lyogs Juamb A G5 8 LS
ool g Sl SLED] i e aK B3l o logl) liple ok Jlane b G2y

o Sl B3] U (8l Golaa) Gllll olagdl A Ghans Al Gl Luilly
paaadl e 58ba Galas Tolpdl L curne Suay QIS sa M gans o S ¥ 4 Lyl
cuall BBl e Suad 00 o gl (A SGH @Dlai] Wassas Al H1uid] ) g mddd]
aeayy ploo GF Sua Lol )l UL 5o (udSadT 5 o] aany i) Laladll lygall Ly
Jua i cliaSs say 13] sl 1,1 i

0 s dua S LM Llia SGLAN ST o0 Jis,ill cbLs o ey s&f
s sl g osa -0 L cagalld B e3a ) Ty o logd! A (ALY g 131 el
OU Lalayll Gouall of S5l cgyk ciad GG gyne 38 LSy s Al ae ol G
BBl Ga LIS b Gl el ey Taa Wl 2 K5 o logll b S e JLial
S o Wl 2 LaSH 23 18 50T L a3l lygual

= 1 algall pd ogagal jlell SLll Eslana) glg:l

oSG e ol i gpmatl Sl img 1 i ) pmsih oS
~: WY Ll

-YeA-



Cipuall oF ol o (32 b S S0 B pian SlaaS domg O] -Blas¥) a3l ) Hshaal -
Ingiu M (guss 13a 5B S addy] 1) KUy «3has¥ 5loheal A (gu52 Lalall
B Gadl b sl SO (0S5 . Gia lgale Jphaad) el Gips 3agY!
Gl sies o ST Loy Logallll 31501 faded Thaall GLEH o Laalinan
Abscission p jilly Tgll (ps JLads] Tise 5395 Gasas §1ag¥ Iashon 5] Tissall
.Layer

Ll gaal! (Galpionl aiily L) (aloals) puarsi - ¥

laly Qaall b oyl a5 1 e o5y pelydl o olioll Zuadlly LI - ¥

ity Lt

hns b g (sl (1o 530l B ol (i ) gl ) Ol Inghn — ¢
Lycopersi- . Salvia guia obls b dayg Wl G Tase 01585 il p (Y
s Ly iy o35 cS0lF U CUrm

o Sleassall e o aibonl o (35S unsthe st 585K Bullgie Tannadl sy — 0
i gl Lycopersicum i A 34 LS Tyl Lss die o) Lslall ¢ ¥ Lo
Sl G Glalia Lo Lol ada

il b iad L] e 5 Lladuad ) 0 ing TSl palplf s — 1
sy Lolia LAl ada iy gal) B SN Gyag) BB SBLS Sue Jasid
Jimson Luday g ayall bl phalaldl SBLUI 438 o adgail] Galye¥} Lpale
O bl e S e Jlda] Tiadh Laladl Slseall b 25 A
Sas ¥y Lavidlyy dasp Q0SS SUL SBLIT a3 Llpdud ] dua wlilghacad!
olagdl b S Sa Ggalll (b e3p 00 L O g alF . Lpuand s Wl Sgaa

—ras-



o TSI LA g 55 SGLUT a3a panal Lagas Usiy Gld] Tab 15 qans
oo b oS0T A pudsty AT ) T VY - Y Slla a6 duay sy
Lggis Lol £A — Y5 3l el 5y U subian (oo duasd 5955 Susas Lualayll Ggeal)
N Uania

Lalajlt Ysall 3 5WI1ET Go RS Janied ea)l] Uy ool Gl ol
iygh b 3] pyedgs BT 0D U0 e Unses Luass apany e Wislaia! 00sShy
o b W 55 o1 LK Jall e sl (Gllall slglt b 1 bl e
Lays ) S 585 Jeas Gl Jad WIS 6L Glosl lias Lalaill Yguall
i Rid ¥ Ll Busall 311 W Lol G181 ki . oluad) lad o oSas
A e daly W 5S35 Juay o)

Electrical Injuries cLipasll pe dajlidl jlpal)i - T

B dua Jlall bisdlf gl B o LY 3 S o Lpew o LpgSH Jlaaaa ]
O s Hat¥ e by pidye canasS alis G (bl Wy gl A o DYl
0S5 Al L HloutM &iaa 3l 1508Y1 T8 Ladll o dll o) ) b ol
Usue Lliall Jocalal] e ol €Ik 2L il Win selad ! golas Go )3
ool Y 5 S gl o) Cpas O lSas gaaall o 61 g Sl S1ha b
On L S Lasie Whyll Juagdll pha 4 50 Al WLyl cladll 5
Ols Tuma B3 e ol e S Gua Tohadl o o1 S UL LN o) 50t
Ll S 130 W13l Lo Sy GSEa! oS satll 5,8 s G ga d L35 sl
Bad ol ol ety oS Bl b Lgall lbaall G0 5oadll o Ly Tasst
PO JPYRPI I, (P 1% POV V. U TR PP TP VORI - | =

gl el




Tt Ll i €1 1 B Ll T mpn 21 5l hasna 5 LSy
Tasdey poasalSH U 2Ly H5 4ab el Bpantll pin o) GV canae? Lo 13 Taast
TUlall Loyl cliaall Latay Aaglie Jil laad dasdds p33Usian e Yoiall L)
ol qutally Rl Galitly slall Loy Aaglia et 5li A Tialny Lialilly
oo LSl gl (o Jasagia 350 fiad ciliall cutally

o) 3l e Lyglall on Tiake Jin (35 Lantie wule I ol b 51 1o | s

O Wiy Somlt I dyslat Tk 1 elladl e Sy Syl S U (s

Ysaall Tall 13D Pl fosiill T p ol Gliiml capen Lo liay Y1

o g ial plaas Blaly Tats 2 ek I g uadlill 2 3 cutlll iy
£ Al

by Lelall clsaad! B piiins dand SoLadl pudiod ! Lol pllis yuis o)
¥l e N ¥ alyd W o) Bl T jla] I a3 Ay GeR puiT
BT ity LYl e LY ety WK Sl Ll Sady B el WKy
Sla B 58l Glai¥l el KUy s yatll g ¥ o) oSas ol L e Gysall
D] o il Lualing 5 Ula #ljaly 38

S I Chumlalh L e shity] Slat¥E e sl il il Sa
ol gt ARl Ly Sl Do L) oG pguaal€I] cypas clgh Veooon
o B0 aVl eVl sia dia gy by el Glali (§l¥l ki
ot ¥ GaLe¥l LY e ity ol Sl Ll jar Lsie oLl Lot
AL e B LY eblal Ga Lyl p oladd] il e I ot Badls

290l S Gy ol il o latY) Lial §K duag b la
ol Galal Jlaa B LaS3 els ¥ Lelicall

—f.\—



o=
PAN, Smog
Bobrov, Ruth Ann, 1952. The effect of smog on the anatomy of oat leaves.
Phtopathol. 42 : 558 - 563

Drley, E.E. and et al. 1963. Plant damage by pollution derived from automo-
biles. Arch. Env. Health. 6 : 761-770

--------------- , C.W. Nichols, and J.T. Middleton, 1966. Identification of air
pollution damage to agriculture crops. Bull. Dept. Agr. Calif. 55 (1)
:11-19

Heggestad, H. E. 1968. Discase of crops and omamental plants incited by
air pollutants. Phytopat. 56:1089 - 1097.

Jaffe, L. S., 1966. Effects of photochemical air pollution on vegetation 59th
AnnuMeet Air Pollut. Conir Assoc. Paper 66 - 43, pp. 1 - 31

Middleton, J. T., J.B. Kendrick, Jr., and H. W. Schwalm, 1950. Injury to
herbaceous plants by smog or air pollution. Plant Dis Rep. 34 : 245
-252

Mudd, J. B. 1963. Enzyme inactivation by peroxyacetyl nitrate. Arch. Bio-
chem. Biophys. 102 : 59 - 65

Nelson, B. 1967. Air pollution. Science, 157 : 1018 - 1021
Noble, W., 1965. Smog damage to plants. Lasca Leaves 15 : 24.

Thomson, W. W., W. M. Dugger, Jr., and R.L. Palmer, 1965. Effects of
peroxyacetyl nitrate on ultrastructure of chloroplasts. Bot. Gaz. 126
166-72

Todd, G. W., J. T. Middleton, and R. F. Brewer, 1956. Effects of air pollu-
tions Calif. Agr.9:7-8, 14

Juidl aal o
Czaja, A. T., 1966. The effect of dust, especially cement dust, upon plants.
Angew. Bot. 40 ; 106 - 120.

Steinhubel, G., 1963. Resistance of evergreens to various dusts. Acta Bot.
Acad Sci. Hung (Budapest) 9 : 433 - 435

—$.¥-



!y

Brennan, Eileen, Ida A.Leone, and R.H. Daines, 1966. Response of pine
trees to chlorine in the atomosphere. Forest. Sci 12 : 386 - 390

Miller, E. J,, and F.C.strong, 1940. A case of chlorine gas injury to shrubs,
viens, grass and weeds. Arborists News 5, p. 73

umbaid !

Crocker, W., and L. I knight, 1908. Effect of illuminating gas and ethylene
upon flowering carnations. Bot. Gaz. 46 : 259 - 276

Davidson, O.W., 1949, Effects of ethylene on orchid flowers. proc. Amer.
Soc. Hort. Sci. 53 : 440 - 446

Heck, W. W., and E. G. Pires, 1962, Effect of ethylene on horticultural and
agronomic plants. Tex. Agr. Exp. Sta MP - 613, pp. 3- 11

Herrero, F. A., and W. C, Hall, 1960. General effects of ethylene on enzyme
systems in the cotton leaf. Physiol Plant. 13 : 736 - 750

Rohrbauch, P.W., 1943, Measurement of small concentrations of ethylene
and automobile exhaust gases and their relation to lemon storage.
Plant Physiol. 18 : 79 - 89

i) yiniad| dtmsadS1

Fait, W. L., 1956. Nitrogen oxides. Chem Eng. Prog 52 : 342 - 344

Janon e, G., 1954. Agriculture and industry in Liguria with special reference
to a case of NO, injury. Humus 10: 17 - 19

Maclean, D. C,, L. H. Weinstein and R. H. Mandle, 1967. Effects of acute
hydrogen fluoride and nitrogen dioxide exposures on citrus and or-
namental plants of central Florida 60the both. Annu. Meet. Air pol-
lut. Conir. Assoc. Paper no 67, p. 158

“Taylor, O. C., and F. M. Eaton, 1966. Suppression of plant growth by nitro-
gen dioxide. Plant physiol. 41 : 132 - 135

R



kel 1§ bt 9041
Ramsey, G. B., 1953. Mechanical and chemical injuries in, "Plant disease”
U. S. D. A Yearbook, pp. 835 - 837

Thornton, N.C. and C. Setterstrom, 1940. Toxicity of ammonia, chlorine,
hydrogen sulfide and sulfur dioxide gases on green plants Contrib.
Boyce. Thompson Inst. 11 : 343 - 356

Thomas, M.D. et al, 1950 The sulfer metabolism of plants. Ind. Eng. chem.
42 :2231 - 2235.

&u!l
Eisenbud, Merril, 1964. " Environmental radiation" McGraw-Hill, New
York 430 pp.

Hillman, W. S., 1956. Injury of tomato plants by continuous light and unfa-
vorable photoperiodic cycle. Amer. J. Bot. 43 : 89 - 96.

MacMillan, G. H., 1923. Cause of sunscald of bean. Phytopathol. 13 : 376 -
380.

Shirley, H. L., 1929, The influence of light intensity and light quality upon
the growth of plants. Amer. J. Bot. 16 : 354 - 390.

Woodwell, G. M., 1963. The ecological effect of radiation. Sci. Amer. 208 :
40 - 49,

--------------- , 1962, Effects of ionizing radiation on terrestrial ecosystems.
Science. 138 : 572 - 577.

Sparrow, R. C. et al. 1968. Radiation. Botany. 8 : 149 - 186.

& mmed !

Boyce, S. G. 1954. The Salt Spray Community. Ecol. Monographe, 25 : 29 -
67.

Rich, A. E. 1968. Effect of de-icing chemicals on woody Plants. Proc.
Symp. Pollutants Roadside Environ Univ, Conn. pp. 46 - 47.

—$.5—



Wallace, R. H. and Moss, A. E. 1939. Salt spray damage from recent New
England hurricane. Proc 15th Natl. Shade Tree conf. Aug. 1939
New York, N. Y, p. 112 - 119.

£U pgS!
Stone, G. E. 1914, Electrical injuries to tree. Mass. Agr. Exp. Sta. Bull. 156 :
1-19.
G rndlcilaklly y939d!

Brandt, C. S., and Heck, W. W. 1967. Effects of air pollutants on vegetation
in "Air Pollution"” 2nd ed. Vol I pp 401 - 443 (A. C. Stern).

Darley, E. F. and J. T. Middleton, 1966. Problems of air pollution in plant
pathology. Ann. Rev. Plant Pathol. 4 : 103 - 118.

--------------- , E. W. Nichols, and J. T. Middleton, 1966. Identification of air
pollution damage to agricultural crops. Bull. Dept. Agr. Calif. 55,
pp. 11-19.

Hepting, G. H. and C. R. Berry, 1961. Differentiating needle blights of
white pine in the interpretation of fume damage. Int. J. Air Water
Pollut. 4 : 101 - 105.

-=e-mm-eem-----, 1964. Damage to forests from air pollution. J. Forest. 62 (9) :
630 - 634.

Hill, A. C. et al 1961. Plant injury induced by ozone. Phytopathol. 51 : 356 -
363.

Jacobson, J. S., and A. C. Hill (eds). 1970. Recognition of air pollution inju-
ry to vegetation. In "Air Pollution Control" 650 pp. Pittsburgh,
Penn.

Jones, J. L., 1963. Ozone damage : protection for plants. Science 140 : 1317
- 18.

Levitt, J. 1973. "Responses of Plants to Environmental Stresses” Academic
Press New York, 697 pp.

Menser, H. A, 1964. Response of plants. Ann. Rev. Phytopathol 2 : 253 -
266.

-f.0—



Rich, S., 1964. Ozone damage to plants. Ann. Rev. Phytopath. 2 : 253-266.

7 Stephens, S., 1966. Reactions of oxygen atoms and ozone in air pollution
Int. J. Air Water Pollut. 10 : 649 - 663.

jlmi
Crocker, W. 1929. A delicate method for detecting illuminating gas in a

greenhouse. Prof. Paper Boyce Thompson Inst. Noll.

Deuber, C. G. 1936. Effects on trees of an illuminating gas in the soil. Plant
Physiol. 11 : 401 - 412,

Doubt, S. H. 1917. The response of plants to illuminating gas. Bot Gas. 63 :
209 - 224,

Hitchcock, A. E., et al. 1932. Effect of illuminating gas on the lily, narcissus
tulip, and hyacinth. Contrib. Boyce Thompson Inst. 4 : 155 - 176.

Zimmerman, P. W, er al. 1931, The movement of gas into and through
plants. Ibid. 3 : 313 - 320.

--------------- et al. 1931, The effect of ethylene and illuminating gases on
roses. Ibid. 3 : 459 - 481.

—f.1-





