s} Jualae A8 dludu

el 71 {5 ot

-

-

Gt fa.ﬂ.'lll B ¥ Yol .a.az-‘ ..;.T
ol Ml
3Ll daaly — ds) ) 30 A3

e pladl g juaay SAISAN g 3N 59 5 S e ilhy

VoAV lod daudall






bl Joole By 5ok



poioll ue 1o U_u?
> peaoll e dasl @b/ jandl Juoloe @y eabe
IS LATIC I BRYR
(sl Leolxo durys &laidows) -TE X \V 0 T
QYA VY - VT - YAL -0 ieloss

| Lol )
! : ol ayy v
' lgaall ]|
T UTITH j

Y)Y TITT re 1Yl 03, oY1 dadaty

AVA -AVY - VY- VAL -oal o5 PY'\V— DHIETA

Yoty — Alioll @lhgazeo guigally gadally pdl Bga> ©

gl aclbll saiy o,lass| gl e 8sle| sl WUSIl 13id oo o5 ,aier 90
ol S ulSn ol @g aS)] canlS clyw diyb SU alis ol dualaell asslo i
Losdis el o ubas @dblgo wes s BV of gaailly

[ e

- aedagilly pald Analad LTSN s { QMg ) Akt iy pE daapall il 13 paLEN
pIPERLy [ P[RR VTS
« & yoeal] AGSI 13 yqunllt

o padl pllally poed CLIST) LIt 55368 o willay SIS



el

a3y Ay e pdayy o padl Jaolae By Sola Lo S 15e s,
gk g el Ay by el Jaolis JU Gkl 530 U3y sl 3y il
Ly oo Wl Jiln QB o L1y Gas e A3 e Jyosa JS B Ayl
PUY sz g = Lo Bypear Ll Tar 3 Gy oo ol (o Ly aad o
e ladl G0 5 wlgr 2UaSy s e U8 s Jolee 45 il — Ly
RERRUE W R

Sl T Lol a1 oy ¢ aadlall 030 pay  § LU ijall G S5y
ora>) LSl il GawnTy (o Xoro gy bl g g Goby o Yrro Gy
Lag Sl (V88T ) A2 Jeolae Bnp tge JS JI BLSPL ((f Yo
Yy )oY Lnts b il Ty 3 DlindSy (Y0 Y ) il T gy Lgasl
EUA Gy (YN ) @) Tl By BT Jead) i)l Ay 5 (Y0 rA )
«(Y4A1) Bassett : ;ls o e S — a5l Lrolae Ly 5 gtz Al 5,5
Kole y «(v++\y og,>0y Charrier 5 «¢v+++) Gupta 4 «(v4ary Kallo & Bergh,
LTV

U (N ITPETPRe: U RN TP SV QSN PIFES PR T 2% - [ L YR PEN B P
of B or galy Ban Lo pams JS B Juslls 3 Jys 0 0g9 Tle By pyinlly
Bl s Gy iy 35 S

O paill sus RYPC TS|
ol 3

5001 dasly — Lol 3 Al






r
'Y
AR
\-
1
v
14

ve
Yo
Yo
v
Y4
Yq
T4

Ll

€Y
£

Sl Sy glana

M
Sl =alsging

PR LYY

gl Juoil
Cibadtl
#8811 Junatso i B opall crlalatal
all dnalbadd 535l Guliiily 52l S1e
#2830 pitis o
Sblalt S ol Sl
sanill le gl bl il o330 ) e
] Jaerling Qi oy 53 5B p39k00 220 b g 3 A\l

A Jaa
2 Jarotons 20 3y
ertmsenarns R see p23l Ba i Jlao B 8 Sl aganlt
. phlabil
........... R (O
..... e Jani!
s adl
.................................. Jagll
............. » SOUN 2
............ o bl
cervenseresaes . oublia
ssaennsne G pdaall 08I JYA san B B3l R 5 alalalg 50
SIGH Juasdl
geotunty Fabye

o paAll Jualag (8 sSlall il




£ 3

i) Saealone A 55 75 ke A

daiall

£ nesssssesenerenens a8l Lpalastiandy Hla)Yl madi auelga

L SR X B PO PO BT [+

0 il ol B Slogurgeg Sl alael daelaa Jo ¥ gamadd €31 SNalns

LV trerecsssasararas eere Bheliais Taegi Hag LY dlwsS puakill
— B Al b cilbeall gl sl p) cl hiet
¢V cessrsensssasanraenens cesensenssasssesness Cilizall jga Ml el arlgd

&l Al Jenitt
o) ciengl! pindalf ofiliani 7 (2
oy aypll 38, 0S sl dliall zhi] dala oo A 3550 Jelgall
2Y  mereeees il Jualag i b pag Zhi) cljlaaly el
OV eirsecseanescans vevsrsereresasnssensons pailil! &1 ya30 Juolona 1Yl
0t ... enmeenessarsuniresenen satvesncases il LB a3l Juolow HLtd
o4 ... ool eLS Laflaotiuy daslaall &uolal clslall ]
" covssnnsnasnnnecnes A1gS LM CULIGRN o uaa diia Jol gl
1. o3RI Z ] A el Gil T Al ol pd aledt 2l
eatddt ol
A &itigfag Syl
VW e veessassreransarrenraas SRR T Y T R) W-CVN | FCA L7
Vo RO | W-CV-{ | JFEY:L [ WORL.1 | uﬂ‘-us”

e e LLET L LT TR LYY DY Ty TP Ty “eenmt 3-1-?55?' 55m| L‘j E)jjll &‘}L”
1A ------- ITITYY ] [T ETET) FZET LY TV T 1] L] Ll U:'_’aﬂ =L:l'-l'" J.’J
V P ssauss srEBEAbERESBRER NCAEASSEA SRR NG T ] YT ............U-Ij:l.-l.” Jj"

1
-
-




iy
e
LARY
1vY
YA
YA
1YY

yedteall Jiodll

A T LB B3 sl 23
resssssasesnasassensassesesens Jgnanall Falijl & fll

T reanssssonens Ll golalt
S 1T [
............... el JLSAS JaY &y pll
Jml I.:!L_L.‘I.” H.;.io
veesreraasaeneatmnarntrrans . corvecses S lhal) g3 Tnasb ducal
............................ S8 1 Zogling (S5 masnlly Oyl Slall gaddl A3
o rernevsnosesararranssasarurasas o 51 Ll
............... vrersnensssmnenen(Laiwndin gl <lgjlazs) calilall St
Gateull Junsd)
QoA Al g N0 Lasalt pindel By 1
vrosnesssens reseesaseeransne sensonses Baual Al 3501 B g RN o jolas

.................. erveneelpal B} Sifull Bg Bl Jaxil il Gk
trressernaesrrsnaens eere kB 5001 GBg Rl Joail dunpll (JSL2ug
B eveceresanes ceensnee BAB3I)1 351 All Joail g !

S— Rk 51 o) Jond) pagdill b
osscassassarersnssansissaanserenn Bugdl Jomd Sas jpuid S Lasadl oLl




padl] Juuslna Ly 3 gilsa ‘

e —
- o

Aaiall
'Yy
1Y¢

1Yo
y¥a
yYY
vy
Ve
AR
14Y
yay
-]
VYoV
-1
A\l
1Y

\RA
AR
R
VY
VYi

\ve

........................... Numtaitaessssrasesarvesanttene EJSJ._»“ Jamd E.‘.I”

..... vesreveencesaransossiniarnnssesasesnssesae Geadladl Ejl‘,a.ll Jeacid E’L._u).n.ll
............................... . vonns Sl il s2JI

fJDL."‘J'L"‘J’ U—I‘ (S AL byl UJ ths,) L bl o i)t J._G.U

....... verssasssenensasssaransacsannsncsnsnnranrsanssenes Atiuniall Aiisy U.D S

avusnssRiENSOYY nrassEvapsany Trsnvenns ..-u...‘L_AJLlJ' EJIJ)JI M a.‘-!-.l_’:!” QL_IJ:'U-
ITTTTILTLI L Y [TTT YT IY PRI TrntTlsANNS AN RARRRARL t-L__del EJ'_,)JI M r._l._hi:l-" éjb
ooooo ctlolo...toa.ov-.-tn...l.ooolclcool....o.o.1.ooa.u.a-!;ul 5J|_,>Jl JA-’J ‘-L‘I‘Jj

eeesenseeseseeseecnmesenene N N (TS0 I T S
ssasesvrgsevay wensvstecey thanverEsInevEn Yurwvnuven I-'-'JL-IL'I:IJ‘ Uj JLE-Q'JI M al‘-_’-.l‘b

------- - . T -.-..--...-JMI Jjﬁ M r._l._!ﬂ”
ansnwes FTIrYTY] AESEEST [} LTy Ty . .I:JL?L.I:I.” L’j ._él.i.?.” JAAJ aj‘Jj
LTI TLY ] LYTITITIYY drbEREEERIT RIS NNY .-....-....Lﬁlﬁ'—)” d.a:li.l a.-.l-.i):l-". l:lt:lm

ST cornaene vesvonsassenseeneniin glll Jasmi) Ay )

------- -u."uuuonuouu..w MI E,_f.:h.ﬂ QUL‘I:I” U§ lﬁ}l“ JA-’J lﬂ:l-.h!’

ccccccc LTI PRI LL ) (11] venene a-"ﬂ' M l-JL-IL_I:IJI r,_l:!il“
...... sanar LTI .................uuu.....a.:-}ul JAN- u‘”

Setdht hadhl
o2 0¥ daglal sl A )5

....... \gailiag Zagliald ool Alae 36188 b 3 Aball &SLall abloaall
......... e . srasase . ubl_,.o‘)U 454 4lis U.'J bl s _,,_u"L'r

vesesseresssesaseses o AR ST Loglio g ol ot o glis oo bLG,Y!
oooooo YT LI T Dﬁw J_P" 'Z-E.J.L_l:l I-:Jti-ﬂ:! 3L._l:l_,.ﬂ Lﬂ.‘li UHLJ l.‘b 103&“ r-l"'-!i:

AL gl ol capssall 0 @ 0 STy pall L) 0]

........... . venuna sanes tseerencnissares (gadd ) ediall (90




1)

e ASSH Sl plona

daiall
1Yo
‘Yo
¥
1Aa!
VA
YAY
VAY
\AY

...... vee a3l AN (1o o 1) a0 B 0 SN Aoglal) paal Li\Sa)

. as gl bl (le b0 o0 Y doglall s du1Sa!
........ wenenne AL W alilizll Gogliy b usull Jalgall pil

e B gl 3 o5 gunl] Zipked! Aol Sl galt Ll : ]

rensrensesassane Loglall B sganlt anyy +liS] Bubkadt Lottt Jotgalt Sl 1 Lo
vensesonsnesncaranasanenses afilal] o BSll cl yLsal

- vees Sgagaball Lpg¥) e olaie)

casnene veo dasliall sganll e olaie VI
Cigmuall -2 d-egl.‘lnl\ ,q.._.aJ (fuelinall ggaall) o8all 3,k
...... wwesee (liguall) Einaall

........ asnes SRR~ W J | L PYSL BTN T

R e gl iy yaiandly Glinadd! 3a b o6 5 goall

- . . NinassmsTsasEneTresas vor el S0

reessas e retIseTTARS ATt SARsEr Tt Eas _,ta_‘,'ﬁ‘l Sgus

TS saesseanarssesaarnanana soeseesnmsroersnsasassenns sledll sgae
........... wenessoanses AL W G BLIIE &oglis paafil &, puaall §, b1
U SRTRORORR 1 PO | I JY> | BETHY
Led A1 Dol p gomy pasil
................ oAl oYl Aagliy cul;Lual b dawiVl 5150 Jlanil
crerasaaes Lowailadg Gal il dagliall @155 caYlal Zegita allal
NSRS ES PICUES) DL YRS JC 2509 P93 T |8
" bl ga glag Ll 8 plody daglis VL
R sevsensassunes U2l G0 1951 B Ll g 9 pSoiy daglie Y L>
cevsnennsnnenee Samll o glg 3l L0 o ST L3558 pCaGy doglis YL
..... el Ciliing Gy s gl 5159 Lped £33 YL
sresensennssenssnsaranssensesasnansnanss g paill ol oM o gl Aols ¥l




Yyd
Tey
Yve
AR
YYd

¥y

Yrr
trr
Trr
Yri
o
re
ey

Y

Yev

il Jpalae & f (5 e 'Y

........... PO X e POV | DIV T F-990 - [ PR IR E ST (S
2ulil Juadt)
bl Sl hosit piaddl Ay

.......... SRR | & VX | IVCN RUVPRY POCT I SO | I S99
calapo Jaal A plt e Gluwall b La3AT oy 2l 53aY)
.............................................................................. oaalasll
....... SSURVTRPRVERPRRRR L. { K- | N RUPPRDG PECA IR | B 4
....................... SOV - JV | JYCK WPRY PO JF CWER P9

......................................... oRil&all class Joadl dupll agan
......... Skl calas Joad Bnpll b &40 gl Luasigll cilelstiad
....................................................... Elousell [2ELAAN Jax
Aitalt oy
25 {teig D 3 h Ayl Lyon gl SCEN S
.................. padll i Jlae o8 dugaall LaglgiSall calolodsiual

R ISP — rorssresassansteserensanes o Sl Ul B 2 Yl
S DY Sligalal! Jlme B Ll
........................ 2AA et Jlas b £ )9d] dwaiall enlil
tresssssaensesisansasarenaasranen oen3Tlg 21 o¥1 Logling 5392l et Gy
...... RO 3 I B TP | P | JERRE,
coenvanasomgd] i} wie LGl o) ph B pLadl) 5 LS o) Al plainid

..... T PP VPR U NRINERNNINRNE Y 1 |




v A Jpastae du 3 palia

d}‘ﬂ\ ‘J..a.ﬁ.‘\

) btulds

il Jasota A 55 oD (o 3 Silotaa

Jpamall pasd Gl Sliall po agam — Bals = W31 Jaolae o0 pigs
o dyamill of Y12 . laudly Adl 2201 Solss ga usp JanGy Sagall olioy
5 padl oSy (AaLdf Bamg o o I QUL s b Sas 05 ¥ il U5
a8y lgmall Galio prapy Ul 3 Gleull J| Dy Lds salar 5Sar b L
giall wans 3 500 Saey paally JSally gy aabll il Bogall e
sl lially TSI oll wlgiasy (Joladlly sland] sl b3 ddans s10)
Ligys 98 Wiy (2lTly 0ol Loglalls) Tnll Lo dbdlaall Llisaty oYL Glas
L gbpe i SbLE) a2y 35 OB aall by Led bl DLl by
b Gty . oliad) Saaats )3l bage oIS 13] Zoling ¢ gryall [SU s 2y
) o cliall T wasd b oAl rlp G Slasdl gl ol by pi
.+ 4 Luby & Shaw) Luyal! zulid Lelis 587,

oo S somagdl DLl A gas gk pddl wISE a1
Sladl g5y Lax by Lll Jogm 1 el el g1 e SlyaasYi
233 Jlanl 5o UV YA Ty PWE Sis o = Ly — g3 1 gungl]
amd yué s 001+ A ga ST of 55 iy Glam L Tyl sl sl
Pl P LIt 15,000 @ISy 80 Jyil clagliS B dalie oIS ) — pandl
Lle Yo dMa 5 i cYete plo gl ol B 25 o cbiod 35— vaat
.(Y+\+ da Silva Dias)



ladta AR

il Jatoed o2l pg GatsBlg BN 381 50
— il Jaeloo obga) ;AR Juoles slad Bewd ) 3SLI ol e
Lkt WS = sl pd

ety (bl (e 1 550
S Jadl = duall CO S dadll = Lpall JS (Gl Gayky by) Caeall
JRENIEAWER]
Pt — Ll — R — a3l — Lyl — 2al) Lggald Loygy gt 58 Jlas
— plll = Jadt = spedl = 2l Upald —dgalt — Aadt (olidlidly aigll) Lot By
= L

— S i)t =l = O — Sy — Al bl Gan il ol poy>

wnpla = Ll N = G e Y — Sl

bt — Gigasdl 5w )S — Lyl sl

— @l — gl — Ll Llsold — Llgaldll — 3,300 Logiadly byl S50
il — Ul

el 81— bl — Ligalill = Lalll Llysls = bl Lidpay 35209 p9atsSd!
JHA — Al —

bl P

. L Slprhiles Joyl]

e g Wy DS ol a5l 56« pasl Juolome 325 5515 il Jls
an oAbl Ul S0y (il udn oliplal Uyl B Lo A8 axg Bagas

(\=V) Jaa G il LS ‘_sJ.':-g‘Jl Pe-tN|



1o

i) Jpalane dp el

Y+ + » Kumar & Peter) dowgi i padd ol St ouldh S50 (V=) Jgler

Qg gl 581 ad ¥l 51 sl Gobll 35 50
wshLY — Pkl = oaatll et = olasSll Sblly Gaeall ©

— bl — el 5 S0
o)Ll — Pl — L yalil

sl o — ozl — el

— bl — bl — lasiy

izl
Tualilt — g0l — gl Jalalt

— Ll YPeels — Lol

as1,LY

— ol — L
ol — eyl — Lyl

EWCRR]

u:.-}gl-ﬂl‘— u.-'.'ili”‘— J.“ .'l_”;.h“

Jush—

— onatdl 3 jpadl = LaaLI

Tl — 0 3 ppadt — Ll

Fldl— il = pglll = Lo

il = et — o

— dsSadll — bl — )

Jaill

abill — bl — glni3tg)

galdl — Lyl —

g — Ll Jilill —ubLibll
=l — S — Ll

Wikl — L yaldl)
Bl — Lot Jalil = pllall

N PEEN]

. Loiall algf ®
(Indo-chinese) o
(g Jlsy plivaiglte

hindstan

Ll hey @

W G e
il g e
b gali

shymaall gl Ly il @

Heally gl K5 0f ®

Lol Gl o

[P R T A

sl ajMs iz

LY =LY ot pal Ly Sl (305 jas) Tdlyll Bay80 ol adiag
Gblis 0o p3epadl many Syl A5 e Wsilaull Ll gy0 Jylasy Lyt



| IPRLY: P 1

oy Mo o paddl (llEe Jpead Je ogpdt e 1SS ssady ojlax
g,

Ypama 7AYo Aldt elal Cilize B il Jrolae bl eyod 3y
L Y amdl 13s oo andet 4By Wiz YYo 5 A5l Ve gglia Loy,
cAmadlly Jlas¥l phay (olpbdll Sy LBl <ULl ciegpll
ol Jrolme JiSy s mand g ) Ul B gls S by cdpnsdl
U Jlend G Tor Dpasdl Dypasdl Ll g Ll L 2llgind
Lo, s Ll JaY £ U AU e Ly Lyl pasll Lpds
ol (Dgia Lda ULl o3adl oS 15] L L3S w3, ) by ¢/ 1Y s
prex On ey stolons Sslus Lps,l Gl f.i claygS fi“:;u,jﬁ f.i coby
plataly b _fmug—t_,.:"/.wp;,i—m g WV ol +paidl hiols
-l Gus e LW i._-.‘»La:.'.E‘JI Leiad e 93l Eu:,! LI JLPRY
556 (xT) Gp Aa 5 Ugl (A1) Woaome By oY Lisly (l5l; Loyl
.(¥+y+ da Silva Dias)

Ll Gb aliadl slael

o LA 5 S Tl gl cilino Ldaas (31 b)) slasl el sl o]
¥t b e Ve g g cArabidopsis 3 B cur Yo oo ASL ums
Medicago I\ 5a JS 3 0 tov o0 o iSTg ¢ jeadl b cp $00 0 o A8l
o) a3l Blhke Gl b gl stasl wlpais of o (2l e . taa Lotus Jig
laadl slael 3 50800 800301 of gos OST coum Ve m VY er e ST oS5
Lade blisdl w3y ¢ dasnd obasl cdam 3,08 of Bk Liar Slislds ol s
ey B on Luady (Yeov opay Stercky Slall Hebdll abe s
gyl C"l-"' I o BLAN o) Bagamadl b VLS T e laadl



VY 2adl] Jealaa 4y 5 5l

b Al laadl e 3B B8l 25 g AL Batin Yl of VY L te
Ale Wsdlaally SLpll oaldl] 35150 B0 03 et garg SBSY oo Lple Adladl]
Py G (Ol (e Sied e — Gissy LuulBly Lubg — Sosals Syeai Janss
Lpasmsl Jaly ZSLAT plysl ilime o D390 Jgo¥l ga VY el Led
Ayl Banill LYYl bl SUIl p3oe | 5len Liadai LayisTy
Gastiall @l¥sll Gihgll LN p3dse pall jlaa
National Plant Germplasm System  sbsll Sl py%spadl 5ler Vs
Lty Agricultural Research Service 1 iboly, — Ll — wle i
wlhaad Gy LAl G $mer 90 me 05y (LS 50N 121531 5,03 (ARS
Bt jlgadl Lol BB Jetiy calVL dsll Lely ol
d2¥ Loy Gy cdanlly caibony LaloaB¥ L@l o S 5k padl
A ol sy iy t,all
14 Solam gl o 3Lt g8y
Regional Ll L5Lill J5sYl wlban G p3hiepandl logana —
to0 JS 5 (RPIS :(jlazafy Plant Introduction Stetions
Ames, [owa
Griffen, Georgia
Geneva, New York

Pullmam, Washington

National Clonal  Jbalt — JSSil (5 ,padl ~ Pyl iled s —Y
1én JS 3 (NCGR :1jlasaly Germplasm Repositories



wiladle YA

Brownwood, Texas

Corvallis, Oregon

Davis, California

Geneva, New York

Hilo, Hawaii

Miami, Florida/Mayaguez, Puerto Rico
Orlando, Florida

Riverside/Brawley, California
ol o olegamay 8o ko Juoboay ains (I g5l Slsll 5o s2s —¥
P
‘IjLazsly National Seed Storage Laboratory  Jbg!l jsidl g55e —4
.Colorado s21,5)S &Yy, Fort Collins 5 (NSSL

I)kas>ty Germplasm Services Labaratory p3dhe ! wleas Joxs —0
P IS e sas IW e Slead Jeali soky (GSL

Plant Introductton Office (P10)
Plant Exploration Office (PEO)
Germplasm Resources Information Network (GRIN)

Database Management Unit (DBMU)
Plant Germplasm Quarantine 5Ll podasrl] ool 3 el Jane =
Plant Science 4oLl pylall agal ol (NPGQL :1jlessty Laboratory
.(\44+ Shands & White (=) Maryland ¥y Beltsville 5 Institute



14 it Sualae dp 3 5ol

Opeaig &uf A pjdepall cilfadiny iy il ciljlayl
radll Jualss

Gyl 1gs oyl Al 5155 Bypmay amax (5 G p3la ! inl
Dol Lo Lo (830 (58S U5 e AWy o pant ol Gaeas B S

ikt -

Jg:all petall Conqueror joboadl Jiio 5L os 1431 ple > Orton oS
gl st Sl (CItron gy e by 0o Gaglis saiod ST gny ¢ (5,Hgad!
3 Jgiy bay o 531 — Conqueror ciiall plasind i3 a5y gl
Zoglil bl By poly b s — Dbl Slis Gaga p28 Gaimy 0a5,Bl
WSl gl J gl

Eacdad) -§

coaadol a1 Gialt oyl Loglis 3y 0 TpF e e 4T oSal
Brassicasp. B o3 polal) Lglill Yo wamrg LS | SLb i (o Lgiaglis
Juis g (P1 205994 5 «P1205993 4 «PI296131) asedl oo ¥ Bae (b
P basdll dolyge o pad) Loglill ooy LS (P1245015) L3y (P1 189028
(P1229747y yinty (P1225860 5 «PI1225858) & aitull (o =N

Jad) -1

Italian wilall o S piie il V4Ye ol A Henry A, Jones _a2ssl
redd cbulblets Lya301 JOLIL — Ly — oS} ¢l (13-53 143, o «Red
Ty ol G SY wis oo ol 0u5 Gux (Jadl Lup gl B ol
Jadl Gl asx 2Bl B caoasinl (G Gall ay «(SmSMS) Laa3Mostan
gie Band Saadll <Yl b camgll



iladia Y.

dradl pop> B LALST (5 3 Ll Gyl Dlglt julall ga
@ Jedl LLY Lglally «White Persian | Sipidl Ciiall B il dglall
P1344251 L8301 Ut

Coalbudh) -t

o paiind) S e Lpatis Glol 3 dall palull Lyl waitss)
el it e 1 UL polis o ol ] P cresdiad Il oay ¢ oabll
aglis 5y ol plnl S asy AAPY ple 3 (PMR 50 ciiall) ool
Pl ool Ol 0o Lgioglie craaidy 1 AN J) BLaYL 2 Udll
P1124112 5 (124111

A) -0

Chinese iiall Lyud padanl Il 25 L1 3 Ly W agga LSl cilS
wiliS( LS A4y ple B lidy Gl dhljge o palis Jl 2L 3 Long
ey « Tokyo Long Green  gbtdl Chiall B — SH3S — upidl il doglill
Loglis Timme Lo 7! B H M. Munger bgoshiul plalll ofjaell
Marketmore g Tablegreen subialty iy ity « mpuill

5381530 o JS Zaglal jameS PI 197087 Zyaigdl ANl coadin! L3S
Sl G Koyl Dbl LY Tap il pal e B 28301 oLy

MSU 713-5 : oag) jla3Jl oo gynoecious gl Aol Jyi L) aaisly
Juo 01 (PT 220860 : ;ay) Shiogoin i Ul Jle — Va1 ple B —
Lad 353 ey o io e Lgis

Jue» Al PL 212233 Tl A Ll b (s, L1yl jolall g
200818 5 «P1 200815 :Lojg WMoy ¢ dadl Goladl doglill dio o Lga



\& aadl) Sualae dg 53 fgalae

PI265887 ipailpedl UDly <6 Sl Jppil) daglill dho T8 Lagio Jua> I
A Tagyg¥ @lgall Hls (boly il Bylp pas G o Lie o I
LWl (6 Sl sl dho Lo Lgio Joam

Lusth -1

Sl Gudlay LgCl i o JS) Loglial) Bnar woliies waag
LS «C. maxima ¢ «C. moschata 3 «Cucurbita pepo o JS (e &
PT Luigll U3l 5 b3l pabaly (2Bl aladl 9o JS) Toglall Qs g
Pl &S0l abldt & sl dhlyse (updl daglilly C. maxima oe 135893
.C. pepo 50 176959

adud) ¥

Pl B Aladl go Do (3 sl Jpeomadl ZLlpll ol Tagldll sy
pea enation Jb il PI 140295 &0 UM Gaglie cisadind LS cvavy
o l) doglis Slol B30 L} B mosaic

i2h-h

oo Rawgy WSho Bas o — Haml — o Lalol) Lglill Lo Lo
o daglis 3lol gl o VATY ple B wwasat Il on Lactuca serriola
LS Uty — PT 91532 Lolg — Lumg )l WLl plasi¥ olSy i
Gl g Al gl o Jalll — A4t ple b Leude Joa> 31— PI 167150
au3e Jlutinly b pall Bl oo 888 Banan Y3le pel A3 muy  Laglill il
WO S Aol Tio e Leds o> B W g0

PI : o0 (igpas WL &M 3 il Ehl3ge upald Loglill dis sl
ol gl B cwamil I oy Pl 251247 4 (PI 251246 4 (251245
o gaill Laglll uinl Bl



Ldsold) -1

ST 53y P1203958 TSIl b (5,05 8s800 jpaadl pin) Taylill Bhow k2T
W3S Ve e § oapal) gl Lladl SUSY g 2] B casasind
PI 165078 LS5l DYl b (55800 Jgdll o Yoo D) Tuglilt i 23S
L goldll o W Vo L.,J_‘.sir__.._..i.‘..a..._,

& bl Ladll Ll wataSh 3 Llgdh o a1 jalall oy
Lhally bl Salsall cvgpd oo JSI Laglilly (PT 207262 dareylyslt UM
(PI 226856 5Lyl Dly PI 169754 LS 301 Ul ga JS B yioll
WL il e S daglil 5,038 5,500 jolasy P1 207203 duus ol gSI1 U5ly
Gl ¥ oblbsy LSSl Wowlidl elodisg

O piip Ssima D13 Wb SLAIS) Llgoldd Lilly Lalgl il gl ooy
Sie 6ol ((Lpds P1 180750 : Jt) methionine .s5)gall ¥ obaladi
(Layaéy PL177760 Jiu) pselailt planiut 3 8l oo Llls Lo pa

NP

Loglill e JUmo] blobll 2o B p3depll 3001 wleflasdnl o e
sn3) Solanum pimpinellifolium s P179532 URIV 5 (550! Il (e JSI
LB oisy il Spill pe JS Aegliall jraaS — LGS — pasiud 31 gyl
.S, peruvianum (. PI 128650 'iJ)L.:Ji Oo rL_._...J._.s Jgd) Laglally o (pllicinty
oo 5,500 Bgailly (PI 128657 WMl oo spiadl s logilagl dogldll 23S,
. P1 126946 Ui jo > p20lid (o JL (sgiaally «PI 204587 4.8 301 U
.S. peruvianum §g3| i Lpazery



T seiddt Juelan Ly 5 (sales

oublld) -1
{ E
o2 Bl D Baadll wlyll G it ublbdl e Weo VY. Gy 0o
oo ST ol uidl oo 48y LAl Je Leie Ciio AVY yial 14V Jlaare
xpos Taglal ja0aS (5l pydoapudl o BalE YT 0ol By L p3da sl WS

lows oo b aéy Solanum demissum s 5_,:'-1:1! 3al Ja u&l).a"}l )
Slio o wual HeaaSy (Lopladly Luguilly eSdly GhEl Gl
gaiall Jaxs sy ¢ o5y pily ALt Ul o p5)d) spaall e Bagall
ce il el gkl Cilisag

L)

d}-l:\.”j (.Jj....‘{ﬂ Sl O JS ij J.Lcus QSﬂ.H fj)\.uﬁJl r.l."h:l-.ul
AST Gey dadl sias Laglay il pkey o LRIl Suill o pady 5 )l
PL153655 okl Jgpaft oglal jomaS st i e ¥ohdi

48

LS ¢ cojdugiudl 5, SUI plnl| n] jaoaS yyadl o Ay L caada
Pl : ny Kobuku Lubdt Yot 3 WLl gyl Ladl]l daglall woany
(261648

folad)

- P peldty T Ladt Shhise el oo JSU Ll s camy

PI179590 5 (P120026 5 <Pl 140467 =i

c':“:’-‘ S — Gl s pall 5,501 @llasindl Jpa Lolidll go sl



fad| LY PY L X3

Peterson maly .33 Jaobao s 3 — Syl L)l 8l5y Bymee
(V4ve)

B pladiul pedse £ (Y00v) Hajjar & Hodgkin Jyba, s
EYl oo Lesb gl baadl ik Lol 5 Teg 3l gl plp Tl
gl )



\ aad) Sealae ds 5 salga

s Jradll

sl Jpolsn By i)l

25 5 o D3 St ags

QlLs) B — pasl el G Ja B 5 SAL sagall phae 2S5
P colialt By wlols e — Lle 0838 Saby 1a0 0 ple 3 Jate pudlsd
The Genetics * :Lag5S 3 — Juaidll, — Crame & Lawrence 4 r.@ X1l
—b ld — Lo 525 s ((V4r¢ Crame & Lawrence) "of Garden Plants
et day B liall Blyy ilyr pn

phlall

Dgle Lo ammg B cliall By bl ¢ 3y casady rI;LaJ:JI i

Ul 0y B pEis gy Lo 5l oy B bl b ooy S =

'.Q-L_-_ LS cala Oy U;j rS_».:i._. E”j (r_'hﬂl)
_,.d..ai o T _,,u.\-i unj : R
Lais Gl ppae GlAS L 0y 556 yiol ool pae ala 1Y
Dot LS Ty pphalt SN 4485,
Os¥l Bl e L3 Ry ol dably of e L3 (RY
(G LyesyS) Ll ol jho Hlad i1y Wy oo b 1Y

tak WS coliall o l:wdj,_s_).':-l'ol.i._q rS_x'J—T
Oladl 5985y 3Tl 3350y plidl B Bl Yl Aadl ang (A -
sl el i Clhaga) il Shgll S )3l ey cdgje )



EW-EUI N W-EO WY TP | ™

Ol 9555 «3hgdl Gapps Olizdl b LaslwgtYt Lsall 2y 1Az~
S Sl sy 2Bl g ol slpas T @B oLl B Ajesd
i Gl 828y il

(W Joghll LAl dd altisy ¢p3asl) gl 1D

bl 3,5 IS8 co ayliry cdaaledl &)yl C—

oyl Gyl 11 iy ol pasnf 43,900 L—

Ulad hh abliyy 8y 228y Uggb wlpad Ly angs 1 LI 3590 :H-
IV I TIS |

.(compound) ¢ il 538 LS, 5,5l cC abylEyy DLala) Aaed] 5,01 S

selfpruning  Stilf palisll Al Spsp aoling « Laledl Usswdl 5030l :Sp-
(determinate sgaswall gaifl Yln) 5,30 gadl L eils I

(leafy) a8,5ali 5,58 I1f ablisg « Lpalaf) Apddl 3,401 - LE-

oobel) o Al 5 pasll il WEWE dliyg ¢ pdall (5 il gl Wi

gt LAY pp alili,g : Lesld) L)) P—

Sagtll Aol Ll U oty ¢ il (15 ase Yl i3Sl it Ml U
.(uniform green) gl L

Aooall HLadll f iy o JS8F Gabiidl Ll F—

cdyshll Sl 00 alptdyy « Loldl Ll O-

.nipple tipped ekl @13 Hldl) nn albliyg « Lol Ll :N—

tangerine pamall JU il Gl 13 ldl) tt alling o e cal - T—



Yy pa3) Gealas dg 5 palia

ALuwll

e Syl SAI Jparmall Loy (Al B wobomgilil] sl Uggd 1555
Wl B LSL SLbal o mans — 6,50 o8 — cuba 2 (6l Jake
P TR PR PL PR P | PRV PR EL IR

syl Cilite B oelsYl dapo S5 P50 wlier Sas A
oenlly elagdl jlast aa ayliyy cBslll SN A— A1 gl oSt Ledo 1mL,.‘JI
Ar— S S plly (8T olisr agmy B o) il ek (I LT A
Lol ¥t Jlas™ B— y Lot [ls3™W arar allizg o9t aleay Y ey
Ly, Wl Am— g o Saaledl Gayg osll i3 L3 bb alliyy (ol
3LaYl bUT 3 clis a3ay Da— 5 cLayil clagdl Ly amam alliy
aboliyy ¢ faalt Lslaall 3,301 50l) W 5 colipall a9y pand dada dliiyy
bl o LI §i akdl 5,341 3 0d) WW

0 ol ogll candyy cslpall S i abliyy «olyio Gl I~

Gaes Sl il Sl 00 adylisg colpdim Gladly &3l el SR (O—
Sanae aidl @olS 3] Blay o] piie A 685 Yy 0 oall Leslali 5ludly

el 593l gpEp sy colpiie oy 80 :Gp—

2y cudndl bl sail) whwb ablisy ¢ pas Yl g yanl geilt Wb
RJELP IR P ETIVC KRR

Lyl oLl lele Ll cdhgh «lode iy dyb bl L
5 aadlf o Ludladl =l

1blb 5 <lala Lbhliay 3 el Slude iy Lojiio <Ll :Lb— 4 (La—
LbycLa e JS Jo gt Le ol Ule ¢t Dy yhlt coliodhad!] old Ll



i) Jpuclons 4 53 f )l TA

soledt ol Lle ¢ 3allaall olSe Glyal asan ol tlE] alstiyg ¢ Tunsb Gallaall : TI
RWCR

L paall SLu33U StSt ablig « Luaagb b3y L St-

el S §gealt Baandall i@ i KK alling « Tuaub 5,031 daial (K-

paloladl o sl Ol Byl Ll ol Al Bt- 4 B
At Ll id gyt oeSs — LadlS ¢ — ppastdl

250 Gl praad! NS QLE By Duand Gt Em®- 5 o Em'-
Sl Gl olaadt

[fasciated imhod! L) fafa abliyg « Lamb Glat :Fa—

Agianilt a3l cpep dliyy « Lesdiow Ggyall Cp-

0555 etldl Guuadl oo ST SLE by Lo Lole gpd V— 5 (P-
(R Sy WSl Lak gl

SN I ablisy (e a3 Gl 0o piSye pidge B g5 8,030 (LE-
S Bt e dpaay Tall 35y b i Baledl b Ule « S

LY b ol e @il 4S8 fofe aliiyy «duas byl duasb o9,5 :Fe
.l_v-n-gb_ﬁﬁ)hj.ﬂlj dUglhs ‘353'1'5 Ll M:th-jl O95y ¢ g gl suture

Ol pk ual) plpl Wty cagmd il (Pl-

Wiy Banaall jodald I aLlisy ey olialit La5g & yuabia slule Hoddi :R—
RECEN U Y



Yq padll Jpealoe 4 3 gdlua

L AT a5 il mm dgliny ¢ I Byas 53 §y08 1M~

.(brochette) iiaallt ;aulf 55 abbihg oo, B By jeddl 15—

o T olbsd Sadey copally GhgYls olimdl Je e axg 1GlI'—y « GI'~
el obd JE ol il

Jadll

eIl ygaall oy cpanYl e Bubleg Ay Zio yio Yl ysiadl oyl aag
ol JgI Jaadl 03s S 10l gl e Lol b Sobew wld Tbuwy Lis
Sy panll e Basle Bhil en Yl jpiadl gy Aoy ¢ Slaal el gien
o3l 13 SBLly Ly SI pdadl ety bUEl gy pullil Jst Ll @bls
il JIS2Y @il 5as yeby Wyl pin ld @ls . B! Uyyhll
P [ PPS [

o=l

Plé dho Lo 5alluy Aagey LTk Lisbsbit Slall asay dio o
cslagdl il Gio Jlo Buallug dbogesy clogudl 453l Ao plb 23Sy celivall
gty 25l gailly Ll Jgbg Lialsy Lpdyey 8,90t dgb olio <18 Wiy
Led iy (I sl gl oo el Sy . TS lio Lpmponr esilS a3t i
22 0okl Gl Al Rl Jolas chday G 031N Loylall Ghe B,
ol LGN e Bablay Ungey Ul 2olS)

Juaudl
5ap wiyp g cdla¥l oy Bio e Sl clalall ge aae ayad
SNl ehiall Lpall Wyy o (oasbiwgtlly shuadl Lipall W : o colian



inaai"!dg-ﬁl-u%qj'@_{ .

- ——

Slinall Wl pd bpdil) 1y colivall QlE) oan¥) o) wy «(flavone
elirall g5y s j3et pled) iy ¢ (0Nly iilmgti Tl

34kl i

S andly ol o i wlog Ll Labys 55U ok eie gy s
LS bl 5o olag) Lesd pSaiy (odadly oWy Bl 51 hso I s
oLy yodadl 1gEIT o coljio yaiadl (Gomrg celpa jgiadl :G-R- : b

Ll

dadl Ledn o Logaiy g Jis2Y sary Lpazony Sl o9 Slio ol 229
R TSl i Do o sy LS coluadl s olagy e JS (B pSad oS
g3 L G e Gy s LIS B5Ls eslS

gRaT

R, CU.JLui a0y D pa colian BN 48 rS.:J-,g Uyl o) o EE)
Gaise P g ¢ pand! Lgdmd o3Sa R g D ol Gle 5,391 gl P g ¢ a1 ol
Rl SDy P oo JS +630 a.mjmtwus R e

rshk LS oLl e iy oaglill (P 588 5yl s pSnTy

Wagli b pSa3d sl gLl e st Slual
rU [P P.D.§S.R
el P.S.R
Wyandl el P:D:R
onySll Tagaill st PR
Sl ¥ BTy petdly <t P:D:R«C:B

L, (gl ol 1«C



) i) Jaalaa d d (palia

i)l Liat) bl SLl paadl mo CC g cdi Guuadill painadt 52y Ay
gl O3S byl uj OB Z

ke WS aandy S Yl o9 Lo

o3l 19 S 30

Syt P-R-D-
o] pp- R--D-
el e P-R-dd
ot 8 a1yt S

Sy L5 Lol w36 Byp 901 @yl ol ublbdl bl 258 ¥ Lty
e oha Agghll @Byl ol oblsll o (W LS @by ol sbls
by BBy (Lglany @B @yaly (b @b,y @l obls Wil Ll
Upghl Byl JE5 3 oSy Gl pd Bols 93 amly ux of iingy cLyyS
Bygme Slan g2 L9y

Sl g @l $al me T Uy e o SblS el Laisy
of azh LS (Ll gpe ges B thuy =018 Jp1 Juadl @lls o dgadan
g Bl S piaall g gandl To (L6 5l =5lS Ly yalt B S (g pand! Tio
a1 3,8 3 it byl 2 3 Cla il iy

s_,mujJ.éiJl'igjubp.ﬂPM—&Lra.&:%—djllrﬁ
e Jyasdi g agde POV plinl b S may Leastl YLl S s plas
B oo Bl Bay one o Ll clast Jlad 138 3 olulys g
Jsl wilS olyy ve ot o V4 pe Bl u:a).:.:-, a3l iy Jlaw
(V48 T B gl a8 L3l Ly Jlaw (§ e B )28 olulyall



Eidmhn@ywh vy
Gpale wliyer B Dhpdis Lade Uay $74g colypiSiy it Dy 1Y ciedsy
3= G a2 — wlabdl pe ool s ol Bl Bally s gl ddew
dln b @l oo ot b JS Je Skt Vs cade dpardl (il b S
Sppialt o U st Ay

th il e Tgame TV o Dol Bie Lpled 31 gl e
— ol sl gt ~lgoldll ~hadt — HlaS3lil — R — bl — phlabif
— gl = el — S — Pt — bl =5 L5 Wgols ~ o Wgold
— S = pgl) — el — ol — bl — 30— il = Loall gl
(Al 31— LS gl — il — QoI — (gt i — Uyt il — Wl — Taolall

b)) p Bigel) Lgalad T Sl o Bin 2801 foslo 81 ils
C(ame ¥4) AwaSll ((losg YA) JAAD Gy EA) t.,d::JL-‘a (V)
P >ly ) daJly Uy o plaial) LL:- I C R DY
AT Jgan) (Lgae JST 230t Jlors

S0y Gamedl Bgby lgd e Juladlly coliall By whole cubs a3
Oo pSY aaly cnba L LoalEl GybS Cilibay Lyl Syagy (W e
wlofys Lgally o YAT 3 Qale Dy A0y ahall Lue B faw, 0l plaial
A) AR @il ehulyad (2ong YAy Doy 1Y) GBI STl i gl
sas Al Lisy (g T QW) waetadll lolod (g Vg Bl
dire B ¢ 5 cLadiedl oluhal Jae b ¢ Luall Lals S Lyl
(=X dgaz) p3daperdl B Jano 3 Basly Ll 23l gl Asiglt

& Loly comgdl 2] 1 o0 Tyl Bs 6 BLSH Ty 1 G b AST citSy
il B3y LA D DLl ¢ dallly ety Lty by plobeb



yr

Fadl) Jpelaa dp i (gila

Jua¥l Sladly pledlly rabdly cluslly (Wpolly (pbLLI 5 dols)
QU R I ST ES R (NP ER i PR SN[ PN < PR ([ R S E S
1 Jaolaall 38T ity alghily ¢ blhdly cpailt 3 L pasdl D) SLamly
Fobin sCigtmly (Ughilly (AuySly bladl DY Loty Lpd ey
(Llpolilly cpblbll Jrolne Sy Lyl Lus 3 Sygll Jaonlt 2llys gt

(7= Ugam) LSy QLA coglluslly

ol Gk o 10 B\l G iad By g 3 s (0-Y)

EIR N P LYPIE PPN PO JUCN 7 gaamall Lyl ﬁ';':' J gammall
anldi
(el By8) VAN Lead sap [iambefiar Jurlad) dume YV VEA A phlabt
(bl Lylalhy 1471 Lhe slale opams 4 8 o wblbJl
(Cmy U daslally 14vs Jupd dpae  TA TY bt i
(oartd) 398) $4Ve B W 0 e L/ULS jyals Bae 1 Y ) RGN
A Jgil) Al
P PERFER SURTR VR ST 0, [ SCEEP JRVRE P Vs ‘o T a4
(aall Lyy 1401 Sl pialef apfl sl Ve ! Lyl
(Cmvy L Gylilly vavy G amrh/ s G Y vt A Lt
(AR Samioly VAVE A ey Gan pils Y. A Y i sl
(ol B T 44471 5 gund/ i lofuli] asn pl - \ e Llyals
(AUl i) VAT OHh dame Y 1 - Sk Wesld
Gl LSl
(Pl Sl jasyidor Sl aabfotys, saal  tA A gl
(=tac!l @lyg) Vo SJali.’!fa!_U:S:foL'ﬁJI St Sl aam sy Ao 1 a plastlt
(Ul @15 V48X pyfTl Gt folypiS0 f5le mumd 4 i r =yl
(Ll yals Jyaae iia) 140 E'-’" el 38 v L 5 RN



éadl) Janalaa a5 f Ye
(V=%) Jyax a5
. - - . Lo,

PRV Y SV I FPY N PP JEIIN 7Y gasrall Drgal Ll Jyanal)
(L)t 558) 1000 B piarLfelie G Y4 ' 1 gt
(Laltall a3l 14%A pdl sl ' - ozl
folio Clygy Julldoy Yory Laily gon Jlaue Y Y - el g
L 1 ALY
(ol gl O8I A V4TS s sy Bk gl dgama AA ‘o r oAl
(il Blgy) 1880 og,hTy ¥ r - L
(ELaTl) VAAT Oty BALE ss pobiall s ¥ r - Jadlt
T 1 AN
(A3 paaly VA & alEt] i ef bl e 2ah A4 . Ve Jradt
(i) sl Aty A AVe o3y s e Y r r pi
(oopil) Daglly oaalstidiy V40T ua 05 [pianle [PlS e - | Sl
Ay st ALY
(el gy VAV T A piiaale [ gl gt 00m dama AV b 1 by
agipladt ALt
Olals apemny JGTHD V0¥ Bila Gomg sliul She, JLS O TF 14 : AT

(RS gl oo e paiBiy £y 180T 5Ty e

Ay a0t L1
(S paly o Ciie) 140 213 guall 56 Ye ) £ Uyt all
Laasall Llall
paa oyl oS Saar S ) YooY Sellas A - !
(SMy Jyanadd SBEYl 441 opaTy 30y Y Y - LSyl
a8 ABkaJ)
(GOl LSy vany Sl fpraa e fonig VY \ v TN
LR ZL L
(s =W LTy YooY jolill 2 Gl ) - ]|
Tl 31 AL
(g ety 140Y ot ) apy gidledd B3, JWS Y ) - A )t

CREI Y 4 s fremall




ro padl) Juelae 4 53 15304

Bl o g iy iy e Wl Gl By 5 D8 SN (YY) Sy
_Taofdl YQas P

sl

gl Zgale Sl

Jlsalt

i Al el Lpiatd 311 slial) L s iy

cliall By uD Jlally Byl @

GBI o §dlly suamgdl By¥y BRI Ll Lty ©
oangd) SUI Janlly sl g1y ST pey @
SleasSally Sardl sedl e Wi wiliall oLy @
L gl itioli) pliily U)o Ciliinay g iyny ©

ral Ve Wy Tyt Salily pial
Y Y Zeaglgied) Lyl
v Y waslaall
\ A b ihll g
VA vy (BB ly Geial s Jor) LYl gyl
- ¢ Bl il
) = pidespadl i

CALEC N 3 o B A A LIJJlﬁperhq-j




223l Jualae A fg ~

FEF Jool2 A po st (G A G ot 1S (=Y J i

. Aomal ) Ly i 3 b
e :;j s :t‘:;:: — Jyadll
Syl At S a5l T U P [ e
+ + + + - pb Lkl
H bkl
+ + + Jatadl
+ + glaild
+ + Ly
+ + + L aolalf
+ + +t feonlll
+ + ! dydl
+ + -+ febalt
++ + el
+ ++ g
+ + + -+ Jledlt
+ + i + PN Y]
HH ++ + s Sl
+ ++ R Jeadll
+ ++ p!
+ + +H+ Ll
+ -+ bk
H+ + HA
+ b
+ el
+ iyt it
+ hall p I




v 23l Jpaalae dg i gl

LI Il wliall e Tuhll T B WSy olS aB Yiadl Slani Ui
BLEYY ((Gagadl wilio 313 B Ly o5 aadly 50l iy & am! salli wilio)
I Daglly o Xnis Mg Laimall 3,10 Lgeals Ll a0 Gl Jaad I
5 lyeaili Jgpilly ¢ @Bl (oLl Tolmg «Rolgdh iy ok doglilly ¢ 3liadig
(=Y J3am) gLty elugyuilly ¢ jsiadt aiad Laglasy

Slotly Iy pagdl clis Tl Tue Walad Ul Gpadl iy b a8
2 Ll wiS) Juoloadl 3 g0 Basandl gl Tmgill oYty Gy Anldl
Do 13 A1 (S Ralmall o301 B Lo Jonins 3 080y (g Lpa Julilly olas
5 Bya0d 5530 cdaniol Giliol tlan ot J| Lpards oSar I 8y Lo
Byptia yb Loy Zolsdl pandl) ¥ (uSiy (VST (BLb ¢ oy <Lglanind LBy
© ol By0tle ik Lagy Tolil gy WAV By <0 S Waoldy c(lguls as o of
B Ly =3lS Ul blklly fadl Ul puazg 15,085 ¥ 3,06 oLty (Lol Jim
APl B Uanms il U Sagandl UL Ju2ah |, TLHW T Ll LBl
Wyolly (e s Lz polal mdly i God alls () 2 il gblib ~ ey
Sar g ol 8080 b a1 ailally Loladl wemill) © Sy <t Sy ¥ Bpn
LYl maary coumnn Byally Guma il Sy cOmme Spdsled platy (Ll
Dl g st IS ol peilly « Jadly Bl o JS 0 L1y (B Lasill
ety of J1 3830 jaasy . (o—Y Jgam) "ro bpd” Swlaat¥l jadl il e
Sagaadl Glo¥l wilpte wiydl 5 —oll il s elats ) 31 —2801 29

SUIGH Cins Al g ol daly I Sbeadl wl Gu os
Tl el golall U1 I oLl Tl o pa Bl — el bl
ooyl = jtady gb =8y J) Ll galp daleg cLaldl L wlarbiis
Liadi)l Ll Lalay caeldl dyghll 3y 30 poly b Y byl Ll o
5ol gl paifl Liles ofyp| Ulniof -~ G oSll b Latandt r.p.Laji |



eaddl Sualaa A 5 A TA

Jened byl olaind — Saaadl QUYL Aboly Gblie Sue B 5l claie
U ol a3 ST e ool Al Liges — Ul Zaiidl Sasandl L3GoY)
pas = gl ZlS] lS by Sasaadl Lol iy g T planit — Alaadl Sl
= Llms Ll sl o Bayaadl LY 25 Ll il 5] Sy e 3
gl ol 03,5 3 p3ea el i) o el s plid b5 pas

o et A et jall pogaiy (VAVY) (cagd gl g5l 0San Lk . fan
oS palas LB ses Luball Lue wgmy oly pas o H3sl S G18ve ple
ABSH o aas e TpalS w5 Ly oY S

godl iy 40 50y J 4Bl INLY D 1 Bt ARUEY (£ Y ) Jr

(S AN

L)) Lot Slalnr¥t J pazall

— (Rganall Lol — GUSSI wlalyy — aubadll — £5tall O3 3y LAY Lilisd gl £ AN
TYLCY 3 o TMV e S deglill— Loyl Jaas — Laizly il 5yl g siali Lo § a3
Syl aiadt e 8yaEtl— Uailgly o501 Byailly o b paddl Jardity o pdadl a3 aglady

Sl 5P — Gl paly Lyttt n JO Gl bkl

TMV 8 Gy 2l dmglly cilindt iy oy ol Sylpmtf fams  JALAI

Il axalliy BCMV Ot pa JS) Gylall — 2Lt 5)l,alty Gilindl Juss  Uyalill

oy CMV Uty (Laphil oy sladiiy cLygllh )3 5339 0 JS5 Tyl — Tmplll Jus3 \grall
opiall a3 Lglasy «Jpdlly o5y

Sl Lyl — Daglll Jand gy I Jpall

Sl Ayl gl L pels

gy ZYMV 5 dyill gu SS9 Lpalt — (5 S00 pialt litys = 15,5008 bl 5] bl
gk palaly Gyl

S sl Lyglall plads



ri waddl Jaalae A 5 gpolea

(4—Y) Jgaa 1

HAWOR D P S RSTAPE) | Jyamall

ZYMYV y . adall oty ¢ gl paladt o JS5 agtald ]

2l Jyaas — (5 S50 ) == gl =W )= St B Yl Lyl

Al a5 Laglill — () <50y Jlenly Saldl ST i

VAV dladl ey o)5555) et gall Taglall— (5 S50 (2al Jeadl

Sl P SN poil

Sy ks Lkl

Yyl gl S DT = pialily Saldl Gar amgD) — Ut pyi a5 ol HAM]
Garall Jusyl iy bl

izl el

ciliad) Lylalt gibs Lyold

el Gy cYa et dlvdae ‘;,.afmdblﬁl;lﬂc.zcsf@l\rw1du.ai:(a—r)dﬂ
I = bl o Vgl — Bt (6 59 Yl e ol 0B 3l Vel Bty e
(eatI L Yoo b T O g A it e S0y ety i Yguomy ity o) LR)

Ll ) ) e psa s sl gy Rapiom B30 cansiid il o501 B i o il Jyamall

(game Gl Loy X nle v Sl - 0 iy 5,8 "oyl pblbl
sy ¥ amg Ga = A Bl 131, G0
Sy crr byl = A

axp i EPITR | ara bbbl
REYY | EETT | (] ot 1 Jali))

sy Y R Fic sy i
amyy RETS | U5 orgdl - olaialdl

sy Y ¥ wLs ol Loyl
o a2y Wl il T ALl
Nl ~ $5a—Toue  TIVERs— ‘055 By Wy @ L yali))
¢ ¢ 3 g 2Ty T Lyllt
| arge wb 3ty TN+ gog )t Lyl



daddt Jacalaa dos 5 fy sl

A0—Y) g3 " a6

B oo s O PLPLATSENE Je IR MU [P B YT B PIES I FUNE Py Jyaanall
Ly
FESTPR | AESTE | () B8 Sangll c.Ja..ll
Y By ¢ FIRH c._.iJ;JI oyl
ENT RPN Ay Sangll '.I.n.:ll
¢ ramadl Gyilaeli I 15— v 50 A 3t myiall
awy Y LY | b ol el
ary Y gy § S ol el
RENTE | FEIV | (%) IE WL Wy |
M Vg Y| g 3 pulS pellidt 4gailt
FENTR | Ay €Lh ol sl
5,0 — gl 5Ll ¢ 3 g el dm il
Oatna
Jwis ._iLLa‘:'IC._..:_- (AERCH P | Ju..‘;tcd...,. Fagab el Loglt : o
Wl Ll oty
! ¥ s> U P
¢ ¢ A il Lmpiidl - 2l
ol = Sy talma szddeazt | S Juﬂlc_q- L LG
= paly
axy g alyls Yglal

ALY TR FIPPIE | PR JEPEURUPRAI E- S i) UV IS s JRPRNEY N L U

Gd Gl e Jani )i caliadof 2 (9SS Ly,



€

s petlne 5 igkia

el fadlt

Eilsalealg (Gakeo

225 Jualonn (B tilad] madlil)
(1) Jsaa (B O g0 WS Lgad SSL1 il b o a3 faslone o5
Y+ v+ Kumar & Peter) 3.65L3 pdldt iy b coasm piabl i (1= F) J g

et plo

xuic:ni

B

stagll
Sl
St
St
Jmilly shggdl

St
Sl
bl
Jlt Ji
il

el
]
Sl
sl
Jadlly slyglt

Ol pey il ey LI
HSdl Sl il apm g Ll
Sl vy dand] sgawy bl
Sadt agaey piadl gy bl
cheterostylyy yall &y ol o2y ol
Sl sy il gy bl
Sl Gityt pas
(protandry) pdlill atlf slasid $3 Gl g 1
S Gityll pas
ol Gitgall pas
r—llg-” ahasial J.'G CE.L" b JL"Jﬂ
el Samial L3 P e 0
oiandt Jlaisl
I Gty pas
(heteromorphy) U,ehs Teiadt 5,050 lael oules

FEEE

G s

“

W

FEEFCLERREY

25,LY1
oyl
RS
orebigl!
oladabdl
Pt dsill
Ly
oA
ol

i
%

Ligsbt

chilli Lt i



Sladad 5 (galia £y

(-1 Jyar s

Uuitc;u'.g.tp 7y sl o aldipddteh

- - ) el galil)
- - S FTR]
Jeall s bl PP
Jaalh g5 S 3t pas ALY Jull
- - S et
=l ~ Wi bl Lalll Lol
Jraalt s 1 33 pas s 3l
Janll s SN | IEVESPRR N | I VPPER I | WE  hla N
i fd Pl slaiet g FEUI 51 PALS Jadll
Jomilt Sl ey il sy I k- bl g8
el s S 3l pas JEAEN Jandll
Jodl 1 Gyt pac bl o S
ozl il Jlais] AES et
sygl) ol shanial 5 A1 Gy w1 AES eyl G
il ] Sl G gz ALY TATARY
Jmidl Sl sy ol agmy w2l) PALN LN
- - S phlasf]
- = s S48 Wyeld
Jeall g SIS s AES allt
Jondil Sl sy ) gy A P fbd)
et oSl 2y g il e ALY Ll p i




£y

aadd Jualaeda 6 galaa

L S cantgll pamalt By il sl B RIS il 3 02

oaalty ) il s J gl
Sl Jomiy LRI nilt Lot ool a5 sl BLA B3l aie F¥e jom Juady Yo+ > QL polubdl
dlyelly LSt S paal) B2 Balyy aia e gl Jady Kve 2> WG RAEMA
dyglly 1 gERI Jollt iola cant all (AN o bl
il il Al BLA Balyy aie A J) Jeady oYY > LIS Jat
ol i AL ol
Gt St Jady LRI Lol AN A Ll
] A LN AL ead! Jadll
e &l LA Bl e Ty e ) Juadge £V P> QB (RPH)
N 78 = Yo bl
ot rmalt BLAH Balyy aie Fre gl Juady 730 > WL Laldl
Sl yta) AT blagt
gyl YAy = LY. Fldl
Sl 2l 784 = 18A ey
SR Sty ) Jo Lo impiy Gbln Jailt
I B FARRIC Y 70 yreedl
S Jadlly el fn har = ht byl
SUR iy ot Lvr NI
<l sl e = YAe gl
et ol Ive=ive Uldg cY4e = Ur wy sl
ML E A VALY St

(<30l VAAA Kalloo gs)
sy atdadud g H L) ¥ 1 2540 daslge
Lrsshy polil] Lpawlso alanivly Ll ogem S0y Loy 385 23slge bas
L s By LS (Y=1) Jgaar B oS 531 a1 ¢ Lgsd S5l ikl
gyl 31,89 lagdldl] olya] plEa] b lagledl



il g 1glia £

By clga ekt gl 850y Al g ity <L i At ga (YT iy
(Y AAA Kalloo %) peflall amlld shbacast g

[ P—— R

e TR (I e P ¢ AL - IR

ey JI Syl pass L5 Zebe 3n Bya 7 oy AL bl S el phlabri
S pyalt s mp J) 5030 o505 e pleall ST S e SL Al ASutphall bl
JEppadt oa SLI
3, )0 s oy 55l S e on el lels any LI plialt JHH
EpP | CTAJ
Oyt Saly 3,000 p3H) GGl gyl Y= Rady Tpanll e 3Rl il g ary U ) glualdl
gt aay eant LRl S N
e iy 5l o3 Geldl pall 2y g S pleall oo Ja¥ plll el 51 gleedl el Tl
5l g3 HAS
Yi paiy i;.h_’,ilc'i.i.‘i._i'.-j wl ia 3] -i.Il’SJ.l;MCIiJrﬁ JSL.JTCLL.dl Sl cl..a.ll FLE]|
c.'..i.bl.u._.‘_gri-li =l C-..:.Jlr,,a”ﬁ
350 U Gl 321 000 gy el 30 by AW st ;‘E_n fhalt Wit
At pheall
23 paey 330 i) Gl payt a3 5 o iy 3l i B3 g el el Lyl
i L R Sl Byl Sl I g AU Pl AU plall i
SJH.H‘
any Gl ppl) JI paald) oyl 0 i I e 32'}“_:'-“-495 Lo S pLalt o S
551 pye Lol ans b ] 5y
35 g2 pye AP el S S e g el Gl J Wl
ol g Ay b S ALl
T AR ETEE I ie Sl gt ppe o Sl S0 Ll Jrasi
] Ll
S g gy ) e U0 sy S S py Jaliy p3icdl axy phall Stete Jyesyi
P2 an Ul € Saly Spall o5 p I 5 e gl 2lele el el NP
Foar
gy I TR gl ovagar 30300 55 45 a1 pils pg gl el gheall 2Ll SN
st

o



to paal Jaalas Ayl fgilia

(1) Jar A5

[ I ——

sl Weiyatpas  pillogye ) e Jeadl

any Jelelo ade 300 @35 i o Ryl P35 py s 5300 5 any SN plall a0y

oA Slel ady Lasis I [UP: QR POPL I TIP: J PORR: #1111
crisls v-Y s Syl il J3 et 3R 2e SU) ol SWal | SU LAl
]

Losay el T o Sl 22l i plasl el o SN =) _,SL_.JICL_..HJI Sl glall -c,.h,n
;.,ht.‘\-_ns‘,a_-,l!é.i:._j._.ih\..ﬁ cb.a‘_,:.-‘afylcﬁ:rj LI\ . PSPPI £ e U TP R

s Jall gy Lt
Sl V= I8l i3 6 Lele AY Bl e el Al pleal) At
c‘ﬂ:.lf Say

R g el Ve ) B3 QL SR oS5 an L VY AUl el DSl

rasll Jualse A 5S40 plall gyl

‘o2 LS ¢ pasl uolae § SN piall o plast dagl G pud

functional male sterility c’.ﬂ_a_.!v 3 (5,89 o -

s J55 LSy dad ) o byt 6,530 pal wld LI o33

pbLabll o5 pall (e gyl 130 argay o) ¥ plus J| Juas Yy a5 Y gl Uil
olaibll

genic male sterility @J'L-) G}_ée'ia-‘

05S5geBlgill b e Lh)s 5 wlian Bas of amly puw 4 pSndy (531 paall g
b illy oy e S o5 Loga s ST gng pinll o gl 130 a2y Daanita LIl
iy cdo gSis g liicly t@@‘}tﬂﬂl}t&hﬁugudﬁw‘} cJeSay 5 Sy
l.S_g—f-_,.:\Jlj trbhhllj ntjﬂlj

genic-cytoplasmic G.r_jﬁ.l.y::#y O"‘j-" 19 (4 }_9 <..E¢ -\

o U5 oD 203 Loy Gy Ll Jualys 40 Sy pis oy
iy dly oS 5,41y « Jailly iy paadie Ladl



t.’JL‘I.\.uLa.ui K U-JL_A-A

£n

4
staminal sterility '?u_j.u,ﬂjb ¢.'i.9 -t

E'.',““: of Bly o pblabll 5 LS (stamnlessy 58 L1 555 o] f 49y

(VaAa Kalloy glasily JLsl 3 LS (gynoecismy bas 1555 (jlasl o GLII

od ciloguagag SI alasl BaslAs Ja¥ il oSl cuilaleg
a3l Jaalag
Ll gl b Slagssay S otael Lelse B puentlSI ilas oo ol
AT dgar B Lhoolis o A1 o2
slasl dielias J2Y ot Lold joa § greetd SO SMatae ((F—-T) otz
(V3AA Kalloo) Y Sl g 4ay SN

Jeadt Gl e 3ad) alotedl 550 35,3 J guamall
(el Ye Bl U g Ll Gae ) a3l ol ool Tyl o1 eblE
(Pl vE Bal Wt Ll G aa) 3l lels 1 b plea /0 Y oLkl
wabdl wlel ¢ P A R il
YN HA £ Pl s L0 ¥ kadt
Sl gu b b Tl D el L pel & Lagder Ol o /et oyl
st ..I.J gy SU Lo o gl
Sl jgh Gl dyasdl ok o=t NIECH AN |

=l - el t= ey
(el 18 Bl Ul 5 L G o) a3l il 1a—ve A | el
padt Ll -y Slie Jail
(el vg Bal Ul 3 Lgall B e} it [Py PR VR =il
3l P ) ol fen 2l
WL el =l Ty Sl 35Ut iy
Gl e s B sl bl Ll S by ol }'-r+u.‘.L. FOI | b

g 5=y




LY »adl) Jualaa 45 jgala
dae e Dued ot LY LS asalall

Ll gy JHiss of oSay Jatt SLI p3ult of Boas Lok, o bl
Usrs cislaia anan g3 203 s gl pablly Jo¥i plall Tebia e 25031
(Yo Zhou & Liu ) allopolyploid

Qg 1 201 (o Sl AsaTH i) o] il ae

s Sl ¥t 5l 50k puadt pads aie JLaeNE b o3af g Lo pal g
—— olge BAlSSH ALy dagymy L paalill Big)b 035 of Ll = bLA Judy
Siady (Sl J_."Jl ¢ oSoy Lo @..ai.;‘, d3amms e B BLE Ge 808 Has pasi
Byaldl g Ao l.‘r" r,l_._ﬁ.'i.'l o] 2ie

" b b gl H3n 34T e W poanis Blug Jl peixldl Jog a3y
laininaly £113 o2} ool LSS S5 3 gl Lol pall ol ) sie
tj:".l_“ tlggdt sy fah wio ‘JS._!J_DLL leg 3950 Sale blower tlgn CELI
e ot e S gimall Cidinll Sl panll) pilll adg . BSEM Ll
ity olll Gyl g Bty Lebia éi.lil i $OUIE Jaiiyg celegll (B (p5y30, 01
(1440 ayaly Munger) oyl Wlgae 3 iép I
Gliaods 59 91 5 Uns | datyd

P aelgil) Lpabe (il P2 U:"” liual] g1 ezl c.a.:-\,l__

lio oo 2acs J3l 5 il 15hY Brass Bioo uadl el iy O e =
LSO g Dy5ulaily ¢t Lan gf colanY

Wlae ool oo by Syl 0950 LI Aplog, Byyoms iyl Gap —Y
o ) smad (5,2 Gyl g 2 S5 il (e dl 0 Jydt &l
S Ligadl el



IV W PN LA

S RN oot oLS 13) (capital) S a0 )t e S Lyl gSe

el oS 13( (lower case) 3o aVly 30l gy arer 0355 Ly st
st Laobty syt saad! bl S By sl 5,00 Uit (g bl
oy g Ll U pite Sl gl Joa, s ot Bl a0)f L 13
oS Lo 5] las Lo ¢ 5L g5 U oum JSF (5,0l (Stadl 5001 g8 + ST
bl 3l Py J3Y (el 5l oy gl Faeys Q1 5ol B glasa¥l b

S b iy
31 Bheal) Uloan] Fass =¥l 2305 235 15] ) oud B hnd ¥~
Seadh L3 b pSa3y

o o T e edptl WS B elis all Gl okl Lodl —o
b5 38 Ll b cLgy Lol Fgag ol ol 3 L5 — mimics w3y
($alail) Fley, Sy i (Arabic numeral) o3, o3 bty Ggis 3ol o
bl 25 g1 LY paall LS5 \ 30 padiiy By 0 Y (5 o i 516 i
ol bl o Uedes a0 Gudl 558 Losis U3y Jonioy ¥ GS) dalainin|
J3 mimic alit tu i o LT Slast shaly ogy . dglasl) Zilsml
ol e ey peby

(S5 p 5y o Bgb Slagy By Legie 5ol i Boanll STl
T L ] puiy SIS pd ekl JS2I1 5 alial IS 130

o Lo Lagadd 580 of 090 p3sll pui 3 Jaod 30l LI L —v
Liliis (g, cuhel Lo 13y S0l i Wojllap! Jamy % ¢ g gl JS8)1 i
3Pl e sl s Lallas] bk <SB (3 b i 1S5 LT e SN

O O Lgte S Braes LBsh By



-

14 adl) Jualae du i jgalia

ol «intensifier 4o ¢camlio o sy gl ligadl o hd o3 —A
28 Ll L. o oSS I 35 @byt g inhibitor i < suppressor
! gl i 3oy 3302 Y thao Ul oo

Ua-i-?-lj-a)aaﬁfiuh:{lhl.i!ji ;m@awyjlu.uasuuf L 13} —4
Blyd By Joaill 30 sy samall Jolll g8 e A Ga 0 ¢ !
O3-=15 RODINSON) (rmsd (o lioal] Lameadl 52 5ol pigs bt
(VA

Liltina plosl (o5 am s LT b cliaad Joadl Jo )l oo paiiesy ¥ =30
- Ll Cl,j*)l ol J| .15 (Cucurbita it plgsl Sy guiadl (ol 0
CGC Gene List ) sxlglt Soadl adgall o)l s o hand Loy Lasd il

.(Y4AY Committee






o\ paddl Juaclae Al fpibia

@l_}l J-.a.ﬁ.”

Crng puiadel cliaal 77 L)

S AL QU o (gl a1 7 L A D ko (5B it Jolgad

ool (B asp a Lo dgtoms (o pamd Ciliol 2] Lolis 500 LiBgiy
: ol LS T

g Lalas oy2] Upgs 520 =3

g Baagdl o g2 I g3l a5 —¥

Jpamall o Ll 5oy Lef)3) o305 1 53l 508 —

Apamall B cangll 55 H5eb Sus —¢

e = Lpth Cisbye — 380 wilio pua33 B tangll 0o B S0 o
|

Aigne ol il Lt el LY =318 15] L —1

gl g ZU0E B pSadll e yeill U] S, R Gl B3I Y
il o own il o gl 2 310} Gl

Bl &1all adll Jualsy 1Yl

EwilS e a 293 Gpa DAl D3k a3 3 Solond!

Pl S ora yg3all e B P 2 Al L1 il ol
¢ (Ladly Wa ol Sy gl Lpanl oap ci5olail b pagdl 23] s
ol



Craglt il Cilial i) oY

Ldsolit)

o 1gamms 1326 hamyy o gflil] (315 gay (AlS oyl Jammg ol W yealill
xS Y4,0) ambglt JLESI Ael)yl 5addl G0 g8 Ve pily gD S D0 53l
o Oea By Gaoaddwl L By plaghS J 50 YA gy jlasl (oledl
SEos oLy Lals anty JaSa Zot 5l oy A e ol wlbity 81 o8 el 30
Bolasil 538 Y 3 Y Ugay Jrandl eyl o 1 Lgois L5 Lpuadn s
drndl) il Tw b pSois S liaadl iy olanlill oyl Jog5 OSasy
(S bl Jyams sa5) Phaseolus coccineus (e extrorse stigma o,
B8 Lyad B3 o ns Aol dad Uy ] Lol parngd! 05) W g0l J] Ll

)

32 el Lynd 55 g AalS o)l 68 o o WgeolWl e e
il Al s g aae Yy lieall phias 3 coangdl 898 Yy L1l D3l e
Coluasst

3

dl gl a1yl LSy gt £l Ul Yy LLIS i el gl
By T Jla> Sy >lall gt il Cu, N L cdslyy B3 Yo
By ot el @ltadl 555 3 LS (plit Laas g L ol P csiny
yalh 505 358 Lo sliEul dsasadl (35 3 Dals suangll 55 23

2235 o e 293 oon s Tt ol (20 ol

s HLaiiW) 0 ooy - Lyt Ssladdll Lol Lo gl (3 Sibiy
pblalaly




oy il Saalaa Ly 5 1pila

blsald)

Sl o3 = eiaghy e LIl Lo pladibdl 3 gumgdl 58 pgb5
sy Llle Ay il Toldg AalS oladL 3,85 YAV (/MW G — Lili
Syl I a3 o B Dlasl g gl 7y LS ¢ Lgad il el 2]
gl plasabll Uiled 3,
i)
i Ligao pe oS (B 515 S gy cdLlS Blagl Ja Jal1I
VY LN Gy Jpanddl Lio F gl BB palyTy Y0 Sl By (bl
G35 0B (BBl ey B Jsomally Lolsdl gl 563 paliadl Sl =37
Balb 355 pdyy paail) Lmde 25T Lpany ol it cliall 3 oot
gt omglt L] 9 Sl Talle wmaed Lol JRIDE 3 capdgaadl (5 ,S3I1 pinl
et e i Loy (S gt paflally sl Gaphy i Lpladll ol G .
Bagame wndljle Lyl Lol g ofh Bylodt BULY! s £UB 5 eI
LAz

NIRY)

2 A ) e Ty 0l 398 Jpamally b5y (LIS (bl Lol

Ob8 gl 398 B il Jly L2 To g (S b LS liall pany
Joradi g IS0 Lglill clio s ¢ 0¥ o 32501 clinall o e
alige. perhy gioadl 9dns bigilasiy pbadpid Jpdy SYN Ciliday (6150080
et Letlal ges 355 3l GULYI 3 s gy Lalla) LU 0 oy pbolabal
ripening inhibitor il wile e cnliandl Gy Holo o6 23S (VENTA

= L2asrg s Lt 952 (MOF : g-89) NON TPENING bl pacy (rin : gay)



Crangll i) ciliaal i) ot

Uy qanrtSs Yy poabifl Loy Hlad oW LN 0 g ¢ ibladi ULl
Yoih gl 2is chpam reaty Uinb bl nalinll Bl 3 055 Uik ¢ ol
Baaandt Luyaall 5,08 oo

Y (3S5y B )L GBULL B TS g Yo p Ll Lol gl
Abslgy Lol B il oamgg L33V GhLAL o6 2005 e Lo
JS (o Ugams phLabll s glins gy Ugams [0 canly slogdl 550y ¢l 2l
NE R SR O E T AT b NI pellly panl sl oo
B O V] ¢ Sl by it s 5L el gl (5,830 it 3l Lo alass Wl
50l oLt plis )b s p2 1 ey BBy llaty mgdl e (6 S pialt Rio
o T Y Gl Sy (555 Y LS A5 o Lot 5,500 B)lis gaag!
o S (o9 angdl LYl pasis Ly | diygTy phlabll Jgama 2] WSS
dad @ nlamit s LT Y cpotdl Hgaly paiadlt bl

il Ll adll Jualas Ll

inateil] ol g 1EH e O3 oo leatd

e Lo pedBy e B Juolas e e ganall o3n Juids

P

Hleash Jramg s ¢ oSl iy puiadl iy il als Jyaome S
D by Sas pSaisy L3 an A3l 3,58l B VR RES B ciladt 53,55
Sllsy o (bdd W30 Loyl Jasd) gynoecious iyl bl haadl « euiadl sl
i LSy (el (eil o5 Bubdl 5 5,53 [Jlo3] feas) andromonoecious
A lall Ly ae jgnail) Sl o8 a3y Yy L (ALelS [lsji Jam3) hermaphroditic
el B wy ey Tov I BINI pdlEl] T 4 e By



oo il Jealaa 40 55 (5l

Ll as LS Lyl oo 850 D0 Jtainly Uyl sl oonan iy
SUST oSy ool adl b e oSl Bamg uianlt Baay Llado 3L e WSy
Uy of iatlt iy ULl Qalas aay U315 Lyanilis 4pgsY1 Llals 5,4 Y5
Sl gt VTl ity gt LSS Ll Gy ot s 5 Bals
Dssl g2 e ¢ 23S Uil g3 P gl of Sl By i) By
o)) 65 (8 0l ey Ll anly gl 03n Jis Toly iy L diall mpan iz 5
ol Baga g Lo Ljlie Lu3ally JSll Lol Lyl oyl 30T LB S
Sl By

Gt

gl 398 4 gl Laty <Ll L3t e D gl 8 ooy
fyey /X oa L andromonoecious J Al bl mudld) 4l 791,y

= colga ¥l @V By LIS H5Y1 ey By gl oo Cm
O Loghl Uiss cad adly LY @Y @bl e 5,50 eyl Jleaiul C.J:
)l e LaSalis g LS 10,8 conmndly < Tygliy lS baybd of Ve gt
Lgd pSniy gl o6 g1 o of oo .13 .andromonoecious Ji
Shad! &S piall e slaaeVl oy a5y lgme Jalatll cansyy el Bas
Ol U] WSS pdkin a3 gill

YL 2

O 2als; ponglt gy Tyl (5 Tl Layr ool 55 ol
S Jaga iy S Juall Joni plasdof me b pKully puiadl Gy
Lolaay ¢ ooyt Lo yo Lyl (o5 andlol v=¥ 3l Ll Y1 oyl ol 200
Ayl Jly LU Ladslt B9l g5 glha o 232 G5 SBLII



Crangl) il Lilial Z00) o1

C. 5 «C. maxima 5o S5 oo 2l 65 Gaa 5y ! sl g 095y
wunind ¥ LY S (oSl Bauay il By =YL pladiuly .moschata
(533 B L gl iy gl olal L

fuhd)

(sl Tagall ma penaill by Yy Sl saany il wumy Sl bl
et ¢ g ll Ggiom Biknd WS bl e Rel )5 2Ty Oungll 596 4 40 Ly
Uygds 2] (32 G0 oy sl paas SN pubadl Y Sasmgl Al Ll 0o
paimins Cisladl LS W P oy pIS pa5is isladl Lsly, Vo pile
Led coptyll Llals 8Ly o¥olall Wibnsy Cielaalt Guslyyll YL iy L olS
o M gl bshs ae oL, Cieladll U8 o Le])) oDy e dlsSIL
> [ RS P P CEl g g s jladll B Ji

(olall g il el ed 2355 (201 ool

2y Slball | bl milal] G L ais )3 3 a3l Jaeoloma pal of
glelly pur iy el

P

Lhls ooy (Al sl buiilly 5,815 4355, 018 bkl LS Jass
oy lgd w2 (A Gy GG pos 5 al o s Llle Lajay puilil
898 Lod g5 WS cialalall a3l &2 29835l Bo S hgr i) bl @ bls
gl pe Usass ad oo ¥ SN ghuall bl 3 08 iy Sx cuagll
A Gl 33 il g L SN G315 pae Bl a4y oz ¥ LS cqulslall
il oagll giy Al Laye dudlals 965 Ll ludall e e



-

oy il Juealaa Au 5 roalia

o Lagaelyy any 8 WD 18 Cogaomy Lot Tibtgis yu Gsnls BLoye UL il
sl b b my U3 Lol U315 TNl b I U] 0oy . Fima 3
£S5 Bl A5 o ks Leois B LIS Tl Sy 0S5 s 45,830
5 gaa yei Wl e geelall pais 31 593l Gaay of V] ¢ Loleddl a5 gl
Go JS il USte B 593l o3s Sy el YA D515 colails o 725
Sstl Sl Ll S 35 ¢ ngdl B3 Bl Syl gl 5l
S SN pindi B0l Lo oLVl DS 5 Jls LS oSay By Upge gl
gl B30 ) 5 sl

22)

go et Heaaill iy AN iy Gy pudldl e cld gyl
271 o ey eyl B8 o Lile aleyp 4 e Ly (LS Gy
by Laf) gaydagiadl §,SU1 ] B0l o olaieWY o2y (TN 5l 2505 0
nay . (petaloidy M5y JI Lawdl Jga 53k Ly «brown anther Ll &gall
CRlB ) Ly Ll pr S0 g3l oy LS BL, 3l @YD L
G0 Jea JS Sl oludl g SJUE SIS At o ] 2 Jeooll oSay 551y
Jols Ugpms Jgi> 3 cmgdl iy gl il o Joa SI sl Sl
- Yl 0o pabad ma ) o bghin Sl ety Led

dad)

g Sy snaill o3y ghy (LalS Gl Jamy paildll Bls @l Jesdll

o ey Lo Dol GLats S ¥l 23] Jamglas ¢ 2511 G530
] - e . [} - - = -

e Loled! el Josdl Gan EL‘u! C..n..al 2y Hueagl) BeF o S a8 el

Y Aelg il ol gk Sy L papdysiedl S Gl Bl CiLass)



Cuaglt padll Cilial gl oA

S dadll e olasdly O U o pekd s oLl o1 B3 g s
il

M el puindl 4 ooy oSl SUS Guiadl sy S e Yl
Lie 7TA duady 233 Sueledl oo ‘J,.m (androecious Jiy 3,51l =LA C:.J
z o Syl Ul sl LeSHgil paal ¢ (gynoeciousy Al bLill 4l
S il g8 g8y M gl S0 5,5 wblall Jass Ly 53
G:.‘.:-"j mm Wi P a0 (MM Sy S5 213) super males 4l 5,55
(S0 bl o Ulsl ey A0S LY SIAN aldty W5 ,Salt bLal
5,530 LS 0S5 (1l ST pamdd B30 Wy Lgho SUII Joudll 3t 3

A G Bl SIS ) S Sea ¢ S Bl el gl oaamg
el 598 S S5 Wiy fan i) Dol Loyl 26l o 70 o0 )i L
Y an ¥l LY Slpadl I Laleg e )

ot

il Bagmy b WIS 4 a2 o5 oSl SUS iadl day Sl !
Ja 355 )85 2y o g2 oy ax Tlle Ly laglly gl gy oSll By
ST B b plady pliadl B il paadll O ¢ i pgugeg ST 2Ll
5 XY 00 95 hmy (2350 2L XX gl Sl el s v asly )
oS! Baumn g uiadl Sauomg bl XX Sygll S D1 bagg (5,83 Gl YTY
il By 2Bl XTXT SOyl cuSal oy iy Llle Loy gl 05S
sl Gyl ae a5 mledly iy Ll Loy B)She 35 Sl Basa
AN G S Ly Gangdl Jguama Lead oay2 STy



o4 il Jualas 4 5 gl

LWl Ld Jars oSeadl sy uicndl Banmg Al ety #3ledl s i
Bagmg oriad! Baumg A me bl — ghl UM of — TR 53V oo
Ul iS5y — 5,85 Ut i — 5,300 H3Y1 o Ldle T Jomd oS
1 58300 5033l — Linsb — T3 31 75 o ime 3 Lgael s Tl
(1444 Wehner) 5,515 ,¢bs
RETIFIO (VPP E AT PRIES (Pelur P foe])

dly Lyadd satainl J| LolaYl LU clagmgag,S slasi drelie 35
sin plaly Wiy ol 03 double haploids dielas islal wblS Lol
oY alloploids Lisma Gislasll &5y Cislodll 4505 plp¥l B sl LA
03K IS Auilate oo GU5Y AT g5 of 51 (U B Sapar Bl 0S5
0 Bagadl lioy Lolindl wlially gl o Taglidl wlial GBIV S Joul
Gt Gaslaall gl oy . S Juadl @B 5 Le Aieladl TpalsY1 sl
(Sl st e mYly Lyl o) Jewl g o3Sa autopolyploids
P (9l polily Jho¥i Cielidl Sgimo J] lagm gag,SI Tislia of 3 . 120
Jyara ol 7Ly

4l < (androgensisy 5,531l dhptall oo GolaNl il e Jgasdl oIS 13
Lol Samlgll Byl Umyo D> el Slam| iholee elya] oSall Ga oy
first post-meiotic (539l aa; $3gt0 plusl Jof aie f csingle uninuclate stage
Lo covule dagdl dbuly dutaadl L Bgmb 1531 Lastadi LI mitotic division
Bl sis gli LIy lapgeg,SH Telis @l sl cwall go Jang
&® b Sl g5y lawdl gyl e W S gynogenetic Ji LalYi
(Y00 oyl Kashay crlagwgoq,SH 2islae dlobas o2y Jorl ool



G padll ilig) gl 1.

YA Gdut S Ldas Jaolis (144Y) Leike & Bauch bwyg . 13n
r3 s 0] B Leadidl LY
LTI AR (RPN LYW HER T {veT)

oo gl ialIl o eSS as pglaslly ICRISAT Jb psialdl oS0
s ICPH 2671 puangll 35 03 <1338 pai 5,8 Jgi pama dyf 215}
byl SSUE @l Bl e olaieWl, 23y Cajarus cajan pl)) U
Ly gl G50 My dgamall aplll | Jall odlili B el a3 o]
Boaats DLli> oylas B Maruti Jo gl (e e 53l Jyome B /LY
(YW 5g)aTy Saxena ) wisic paf jlas o cagya]
07 ] D S S B N el 231

oo AblS Juolis clhef callity 4alil iy puas U ghall alall 2300 o
O=1) J52 Doy LS Lgatabinl Womps Jf Moy 3 Legrbosly cnmgdl o
o33t o238 losly Guif Stream blabf pums Sl 4 peby 2> <13 Y.
= gy ¥ Jaodll 25 sy (veev ggiaTs Scotty wia Jial 5l s
el iy wluladl Lt 1 pagdl 5 ganby sl 25 Ji 25 — Sl
Gasldl Ul — oyl sie — waid ol casy Ll Loldl ge Jgad I B
A0 o1 090 bk G2 Loladt wlnjlly aill lS,d Leadd O s Ui
ot L



1 uodl Jalae dy 5 pilaa

rrunmn
NCR276
7113 ‘
?599
7756

?4VF18:
r B249—
' , Austin Fleteher
c
v wu
Gulf Stream — —E[ms 2153
f
wn
— a124r
R
B042

-Gulf Stream pblebll cpma il (V1) S






Ny padd) Jualae 4y 5 pilia

u..nL'!—l J._a.ﬂl

A3be8a g Joasadi

Leiagg dpennd! EigKa

reay (Baire dho Ll daY g5y 31 "ol Yl Jpamall” 5p9 153
Gl oty Tear o Ll Joloally 20801 WS Ryl Lpud mapw pas 3]
(6, Ll wlhall o apan) Thame LegSs (IS Ui, Lo padbe
o = B e S — Jpanall SlsSe Lulps i @il e oladl oS 1Y
B0 13 03 amly Sy S (B — b~ SUH oy peadi Uglas
(Jgammall sUgSa Lead camya (I UL 50 o @il Joy  Ldle Lot
Eybsll 158 padsd VLIS Ly ganis Lol 13

)

«(X) =il gpal 228 1 o8t UgSl) o oamy (W) Do) Jguoms saady
Al 53l 3aey (Z) ByAdt 03 begiay ((Y) 0l Lyl sasy

S sl wlagpll 3as B Uadl SN ey SN umy sy
Lo o &bl Jolgadly 135 J5E Tall oan wdy . 38T of Zayg VY=t (o cumgl s
iiall eds e (v47Y) Marx & Mishanec wlolys go Sy Lo ,All 503l sas
o wadl Gy codll Lagg VY g g3 - PI236493 Il B
of — UMl 038 B Lae ¥ =7+ laay Woss Ji wlbgp £ oW s
S e agn pdudl Sl sl Ge JABH sandl iy ¢ Ay Tiall 238

ol Jgams b (Siy &1 (Vav+) Kraup & Davis wiboly iy
LAl p3dl sasy Yy X oo S Tl Lols ¢ Lol Sy sl GUySay



42U g0 § J geanall ¢

ey

5,38 0y bewgid +v0 bl o0l daad PA Gs sl By gl
(Zy po g5 () o BLG VN 35y L (X) o (W) Jpandd b1 el 1S (D)
Al Al B DSBSy bl a (X) of oLt sy

S — Suypll )5 (Vave) Pandey & Gritton a3 .., dulye iy
Sl Wy o (W) Lt it el Ll Lad «,0A gy — RV A
A2y 8,301 ¢33 baoyia Bhad Ll AN Y| o

oo 5] 2ae e sgimd DUl Lk — Jgamal 5aby andl gy Jslag
el Baie JS ais (9 ¥ Lp olyib cilssty — Bade JS aie g8l
& 58 Bl s W OF Y] Rl sin e pad T Bl L)
o8 oA o daall Baly Be =das Gl Balyyly Bl 2N T Jyamall
— 53 JS ais — DI 55l il UL o JE G5 5y B8y Bude S uis
Aogas JUS] B a5 I laygd] T Lpsd iy ¢ bl Ly d s

Syl s oy da sBais JS ule Yl sae B Ly Nl 3giy
A5 U3 of Vol pa B AT W15 @l igs LS sty jlagl e )
NET ji coadll oas Balyy A B 130 '§LaL|= e Sl B30 pr~ bug
ol s

| sold)

iy Bl a0l o Wawll Jgams 55 | Adl mas Gyl ol Gaw LS
Jsalt aasy c bl Gl 038 g tpanall 1an @bigSey — AT g -
ol o Wi Byt (141A) Coyme azy 5y ppiult 035 beuging <004
Jyamall @lishs oy Lsidie Uzge Blo)l sy US (20U wliall 25
S of g0 b5 axY QBIVY Jpanalt Sals el e Jay Lo s adlzndl



10 }hﬁlldgmmaegﬁgagn

onl! oo pl saall Bha =8lS Zufll B by Y Ul B 2l
Jgomall o o JSJ 5,000 — oy gl wla o 58y L0 Sl 3250 Ll
Lainis w=ilS — GligSay

sy

Lol 9wl Jgaomall BN oay & @byl oo w22 ENEN
3t saey WL Gl sae 0y s it )1 gl @lgSe axY QYL
A1d Sl kol il — Wl — Jaky of Y] pp3l e L0580
O3y das dial L8 A gady = oyl G e — g0l Ly jo o yaBy L 13s
33! Ugame Dial £87,) smiy oLl
deasaald zotpsait) ot

Baaliyl 8:LS1 (A 8 55001 Jolgall

Lot ol Jalse Al e iy — il Y — el 3l

.Photosynthesis _Seadl elidl Jans —3

Respiration uiid! Jano —¥

i G J) 31 B angial oSl Ge emall cladl JUEDH Juse —¥
(Translocation) asaill sbasl B o35 s J gl coged (B bl 4o

2y — oLl e LolasBl 3Nl g1 i 0 jeanadl cl2U1 L —t
a Bisey sl J<) ‘:.n.all S o — Jgamall Lelai oo g2 Y <l
i)y s 3gaill o3l plbiit amy LI

L S5 oo e Joliss 5,885 531 gl g T olgall 03s g iy
gl Jaolis 3 Jpaall g5 — alS A3 Wass oo Jolows Dews Ly Sy



43005 980 g ) peanal 11

Il LAl Ge poly pygher el = ukidlly Sedll Ll
LeoeliS G g0 BNl gy SBNEEVE 5 § 531 Sliall pal oy o0 o
1 (VAVY oo /59 Wallace o5) o Lo iyl

3.n.'|J| e Td.._:.:-_,.a adle EE VI VY R PT ._5)..1.?-.” t)a.‘A..Jl f..‘)_-\.'-—\

GlysYl 5o aledt Bamg B Sl bl Jane—Y

Sl Glg¥l gl il Jyop pas LW GLYYG ¢5hyYl Jax Ty
3V UL b Seall slgl Lo 8,08l 255 & ey ¢ D Glydl oo ST Loy

Sl U lae b BlSI o Tdle T yo e Glyg oty Bas—t

= et bl Llee I — Bigaad! 51 sl JUES Jaee—e
Jyomall Lelal 5o g5 1 AL e ¥

Jiadl gl 9o Laludl Bamy 3 §1)s Y e —1

egbl) 1ol L8, Aaleddly ottty TSIl Taldi—y

Byl e 51yl WIS Seadt Uil ayhy s <35,9)0 Lo —A

032y ST S0 58 Jols Jass—a

Bany LM o DWW ol Lgiaglie gaey laslasiy ¢ ypalll pans =
Ao yita g5y

A Jold) (Jedgnedly 8,50 bl G._.....‘.Jl doglia 20—V

e Ul Dala) LW Sl By e VY



aiY paddl Spclaa dp 53 15 ila

ol Jana —Y¥

tL‘.lJJi‘} LSJIJJJ[’ ;;.__!33.6“ BJ.'ij.U ;..lb-n.'i.ajl LJ" L_ij.“ vl —yg
.t-‘!....l,_l-ﬂ-ﬂ“} « Vernalization

Scully & os) g0l B33 Al g SOV Jguamall 56 .. Lok Ly

o® (V34 Wallace

B5L Tl Jadgall Jo Ll GBI gl 56 (50 -

S rl Ll Lo SN e e3all "oloa” | e wlill 5,05 —¥

« L Llas u-‘.i ,.P-J | «[3a1 ,_,.a).'!..SsJ.-!- ._ﬁ.?} e u].ﬁ ..:;L}.'l.”S_:.ﬁ -1
bt Lglal oa Ear I RaLasl slaedl g1 Saat

ol Jo cnal 3 olalt (\avyy 50, Wallace (o sily
EL__J}.;:U” ‘."'L; J.'QSJI“ cn sdj.a.‘a.n-” 3._1..45 L.‘:" L_.ﬂ_u” el L_,'J-}]_’.L_g-.dl
oSar 1 Jb sl palingy Jlaadl 138 5 Lpale cupal 31 bl 348
o — el Lagpudl! DUl Jo ocopal 1 — ol Gl
Gl (B udl 055 B cua (il gl B Jaaies I Y Ll
o B egall saadl wjeilly ciliol aml 5 3,01 Taladt Baly) Jgeanmalt
wiio 5 il harvest index olasdt Loy ol Lo 3 5 pasdl g3l
wly iho B = Lo — lhall U5 araas 5] fny S oY1 ¢13Ssy L 2
Lyl

fo Leleliy clglalsy (Jpasall Larglpedll @UsSll 538 of Y .50
Supp Loy dar JE = oW Rl (B — S B Jalsall oy codndl Lpodng
szl Gams iay 31 oY1 o thy Laisis wlySll 2l



45 Sa g (Lyuanal A

orgaall bl )90

S5 Lolld g5 3555 ol oS Aoy Do dd S5 301 olill Jams o
S yolall 355 o8 asd Lgd SULE pu Bty bl e 3l
30 Pyl Ll Tles 1Y Lol Bt Tajg gyt ST S0 3Ly
e Lo Lgie 53T Jalgall e aany ST Lalandl 25 Jams 3 . 35196

(35, Al —y

Lo

3l¥l o Sl e gall—y

gt I 38LJ1 s g0l —¢

iy b osag o Syl sl Jawy BBVl Bl pu Luglguudl! B0
.Light Response Curve «gall Llai¥l Jxi s

SO EEAR JUPSVEUET- AV

(V4AY Stoskopf geyiawadd! Bela)l 2o —v

G wlidl Jeolas 5 ($alaiBVl Jgamalt Salyy 2Ll OBV Gl
O LS oldgl Sgins Lo 2005 Gia @B — WpalWt Jo — bygdy 2 g5
5 A glgemd wlial J3LL 8 SN M g — Jganadl fuaon gl
st oo oS LY Luse SIS 18— Je ) sUdl Loy bos LSy
¢ il é ke $alaidVi Jpooudiy Sedll sUdl of S5 gay Yy Lloladt
Sl ¥t b 25 o) Ll gl M 505 aies Lo oSy ¢ gibia b el SUU3
BYo DBBY Llal WL cussanl Sl ol o8 o dus o

bl oL@l o ol Joa C“"Ji LB o e Jgamall Lol



\4q EY-EL I W2 PO TG FPX IS

s Ll glo o o Jgamdl o Suls 3 ol oS ¥ 58t Bl Jual
3 pge JS I oo, Sl 8T JU 5

agyg T o L5yl B e Bl 3l b B 6yal L 13
Lagbli)l 0952 oy cJpamall Bho g Ly 0o Mo 095 0T wpaay el 2l
Jonlt of Lidns oSar o) LB G5 glh 03n of Wyald) 5 22y 23y Wle tas
Wgolilt Cilial gy Syl cladl Jama (5 Llle L3y il 2p2g ok oLy
(V43 Scully & Wallace ¢e)l53My

Y ooill) a3t gaill o Bamdy &35 S adll JSgalt Ll Jums gld SHAS
St GNRY 15 espanll ol JS B Syall sll dume e Sulo psie
golal il S 1S

Wy ¢ Syl Ll Jamey GaleBY Jyomall Bsp Y Ly
Byoll Seali bl Jans oS L Wblhdl 25 . Blus¥l (iliie gy 48,30 Al
— axly i lfioly — ;5T 5 Lo J5i Centennial Jligic Ciiall 5 Saxly)l
o~ SBUoY eha g — S I Il Jikall Jim) 5 Gkl
Lo LSt =5lS Ll 138 B Bamlgll Dypll Aals of a3 LS 553l Jgams
RUZLS W O [

Jimsg Bl 38,5l Seadl ebudl Jums fuy @I 5l painl i SU3 Laglyy
2y oa5 My L Jgamall b Al 80 g0 WY U ¢lgs el 3 G
wolyladi clgd oo QLU o masy Slagdl Joill (5 patheall g bl bLs
(Y44 Bhagsari & Ashley ¢ yslgw o> Jo Cq 3C3 asball

L e il Gy Syl Ul Jama g Emdly BBt iy
LS Ll ¥yl 1S ) b o audas MG 2B pe pSYI olad) oS0,



2z 3 «Ca jladl 1 WGy jladl 35l = Spdll bt Galae I — Ep0all
UL $30b g Lyl Laladl Bang [ Sedll bl Jone B 0315 |
Oy gl LS

Luaiadt GBI oF Y Ll By Sl Ul Jane pad3 5Say & i g
p2a5 =gl e L3S e gty SUI U oje s Y plal 138
) e Biamg 3,1 UM WOl g sl YT ol s

BLast b— B e —~ s Tigyh JI Jeoydl — plall (s 5 — 5Sai i3,
3wy (Photosynthetic Mutants) Ssall eUdt Zudae g3 5elis J5YI ool ikl
S SBll bSO 3 Ladill G AasN UL (dy a3y
Ao palsall oS 3y sosllt el Bladiul pnub b JgplS o sy
Llany pg5 Y LeiSly < Jiadt Ggpb wod il b sl pas LAY U5 5,
Ll 31 oY ¢Lgslia o g3 bl gl plad Band b 390 St <Lt
(1avY Walbot () Luassb gos 28 ALlSH Ll of pyy ¢ HIST gadll Lisnd

oAl 544

I Sok G cobdll B s 3l Lgadl o blaall rnl o]l aay
agie B Ale BaUEYT o Yoy — Syl Ul Lilee 3 gl — el3alF 54l

Iy J..-.aL:-.a_g 189l oS =Bl Gam Y g3 SU1 5 masl galll oo

ST SN Y PP [ 1 PN BRI TR - e[RRI T S L UPY
gty Glally el

— 205 5Say Jyamall 52l Ggan Db ang Sl e i o6 .15y
oo Gl Saxl = Ll

— Photorespiration  5eslt uiidll g UL o352 S oo Bl Ll —y
SBIL — Cy Sedll bl Jls oild B 3



v i) Laalae Ay 5 5 olea

sl Saaill B G Lok BU oo LA Balial 5elS 3aby—Y
saill wlles b 3 Dark Respiration | oMbl a3l

(gl puil

SLLdl B ol Cy 5 Cy ¢ Ll e phbb — LHlal WS — ey
NPTl LTI RUPV VIR R LR TERCNIL R Y E PR P 8
Ul Gdar 3 3l — Tgy Il Syl Joly gaSe 31 Bl 48 U6y
phney comandly (Lgall Jgb Lealiol g .Cs puly 02)8 @3 238 — S5
«(Cadly GLLAl rias L 5 Faisie LEASH SRS (aS3y . sl Joolomw
23l o Tov g Mgy S LY cLd | Sedll G Jome S e
QLA Beds]l il holaddl b —  Sed! bl Tdar W (s — el
(s ey bgall Jgdy ¢ Ldpolill Ha 2225

il Ldas B LeigSs 3 — Lige I WS, Jgly pSe ) LA L
Juolos o8 1358 50aB ay «Cy =l By Ll oS @l Al - Sgeall
AB 5aaBy Sl el gary cpappdly (BT e el g2l
Sl b (Pl Gl Jane aliaS oy Tl Leslis plis)ly LA
02385y BLATSE Lgno aneay i o

ciplatadll Lagrslas 5302y ~Cy Iy «Cy JI — S BLAIN 385 M| 3
ribulose diphosphate | B aly w3l b e ] o
SGL B4 gkl el pladl JUsol of wandl siinyy .carboxylase
Jyamdl Lpms i 8 ajo ) S9alt Gaiidlly 23U o alaadl J] 5952 Call
-(V4A\ Stoskopfy gl dgdy C.E.HS Jrolme 3 0 iy Solasl

Ca Ll s Wbl &8 3 Jeall oUl Lias 5:US 5 Baly3ll aily
O 2 Pl N e B A Ly Gl 5 gy LR g



AT g8 g (] peraali vy

Al Lugas A5 i pl = Jpasall Lald) 5ab3 Gap — Gy JLdl ol
Sldt 13 LAl sl ity Sssl) il Jame b Alyy bNIS] g
pone ¢ Seall Ll Ao B ol p3b sl A b, o 08y <Cs
(VAAY Frey 0s) oopiill oo 52550 285 Ll b3

Al aazzll

A1y biosynthetic (al) G Sl lananl (onyge oM uisall of
by, GLAUI b 14y roldll 4l "Maintenance Slea)l” llany Glass
BT o 1S a3 of SLoll gaill 5,508 Lo ldt 3 andy Zaall Ul b 2355
A3 o Sl plisy Ly cpaodl B Lgalysy W pLidt Jlas 3 3ty
Clally LY clbbes 3 omd B 5 Sbs ja8

S S Sl Ll Talae o5 0a e — /re of phil g s . 3D
s pantdl b Dlaally LYl cbsloal Ty B o 2y . Lilas] By ouiid)
J) a3y (Ll Ty () nl e S Seall Ll Lhes 23U 00 B LV
by by alatll 9o b D! oSel 3By gl sl dape (B YN0 g2
Jpamall b 3aly3l cuilyy AW 31,90 5 oS kil Jane b Aagye ‘.s_,-’-i
VAT | TERO L1 R 1 R PR I L WA U TR RER P

35 Jyamall i Lo b of Jl optmlll Jog a2 Sy o L Lo <Uss
356 Lfasy Lande 055 Win ¢ Pedll il Jame ik Lyl xie dipnsd
(VaAY Frey o) oot ouiil) Jame péise CBagy Ly il



vr paadlt Jralaa 4 33 fedlea

UAJL-Jl J..a.é.“
T Y W puB Aol 3 el Ay 3

Jouamdi 3alyy A 11
bl Ldam 1 lan] e Jab oms 5o Jyanal of Jlesl g oLl
o — 1238 — Tl wliall wglis oSy . wBlgh o8 lhamy quads ¥ Jg sag
ok W pe S old sl Pl Byme oo Yy Jgeoall [PYV{L RIS
bl Bl Lol 05 Wiy — seadl 138 ¥l 3 Giliss oY

L guama 5,80 o3 — (150genic hines)

dgamall ML Jgasalt Babey Tyl JY d Y O3RY ks,
S Al Jrolew Ge sas s b gl gl Lot

phlahll

> Jgunnd) ¥l

sl eI J..-_id.'.c.—aJL:—G.ambg,_,s;u NRES (Do

i 03335y aas 230 J ladll mi o camat gl JbyY1 B aSl—y
ety U Lo g5 S ol 5,5 A Ll BBl e g% 3T e b

P W ] e — Sale — saady S S Jyanall LaS—Y

R{W-ENY 3o (0 ¥ g pdie demadnll JME- o3l pie 3l Jgasmdll —i

B33 S mleaadl g ptmaal Jsare—o



Aaltiyl )28 Sl kil 4 5 Vi

LBl ol fa aleadl ylay L3 solas = sl d}.a:-.ali—c

. Crona 'C_UL‘; k3 oalar iy sl Jguazmall —0

bolgie a3l )l 0 Lsazy Sl dgensadl apand) 5,50 uslie 2293y
4y

CBBYl Gag 3 Lols wliog ad) B Sl oa bl osd By
Pandita & axy b Jyandl s gusd B J) Lnl Lgs Sl B
sasy sl pois o Bysl Saime o Whe Byins b3yl (141V) Andrew
Lrss 259 J Cilisg o bl Gluol o oes b Uiy el e rg'm
s lae sl — CﬂL..i AN e Ay (1§ ppkall LA 3 — AT IO (IPACH
ol SOV QUL £yl Bl VY1 Lipee ale Gl S L
Uspo b o9 = SBLY Gl 3 gk gdl) Sy Julais bl 5 Sl
ﬁ:L.JJ! SUALIl ary aBy L hie Ll 2sd e U Yo — W pal (s 5,550

loa Lob plads oS Bho piil aspe 5B .. (YAFY) Boswell J Loy
s o By 0355 Jy1 Ll il oY B — Gt — Slal b il
b T ny G Jaall Bl sl g 3 ol S gl L
oéppdl G Joiyad 2 slgdy,e Ay @ Laiaill wlaall e C.:u.ll
{(34AY Cuartero & Cubero) /.¥\ s=>is (Broad Sense Heritability)

PR O=2N ) POREE R WA

~5ale — S5 Y Wl by Jyasall 5833 wliall e TR0 oo
330l Llis sanbll saifly spamddl yud gull ol ssasall gadl Gho oL 18 3
o pilly ogamall b gl Led gy Ty Wio LgdlS ol Lle el



Yo ouadd) Jualae duyi joilie

ekl € Jganadt 3 Lol ot yiG 88,50l cilial oyS) o Oy LS Jisilt
s ppball Lumashlly ¢ iall A5 ol lis oY1 gl wlin < Lgslial 2y
Loz ol Gle  blbad! Gyp dpuddt i JSAI Loldly «Wilty 213
Jas Tl e Susaabll JS20y sekidly oYl oall Lt se Bbay e

dle of lo b cdganddl G 86 sl @ Slial 0sSa i S5 PR
13231 all Ld spy Dy Bo (89 a1l Llis Sl 515 0L

S Ll ety ol plsal S 0B L Jpemall Tyl we o) Y] Ll
Ly — 3o Jo JS — Jyasall 130 wligse e Liy 3,8le JSI Jsaoall
yamadt g 801 G 2o 530 S 05 W Lua glannill ciliall Lo

S a3 assg (Lpagll 28U sae pbLbl (B Jyeaall @lySs pal g
. pdsia 3o LSy 5l (g Dgioy (agis JE L) aae iy sl sy codis
— bl b= 3ag ) 13 A3 558 Jpasal dyyg ey o
Sad ol e JS 0b 35 I ar sl lisdt 4l L Jpamall 1is wbigSe
IV s ool o] u"’ eyl sl o= dsandl oy Ao el
Ay g il WA aaa 85080 gl T syl L Ll 3y L
e wlpais e fo L3Sy (V4AA Yassin 3 \4AY Cuartero & Cubero)
529 < 38Ul Gy Glya W oae Tidd Gyl U eyl A LY iy
vl Ll sas Baly i BH) Jpemall Loy bis g clio — LEils —
LRy G2agie S oo Y sas Lallyg

Jyamall oo byl IS § Jpasall rdpdltl LU Ll s
Jyamalt ban 2} 3 It j930 peens (T <A osnill lylanl Cilinag 1!
33 u.!.; iy — - Sall u-‘JJ" fL'l duj).l! I.z_.j TR (T | W { dﬁ



Aaliny) L sal 3l padll &y v

ool 05 2ty Py eSS B e dnedll cliall U pexr Jl — gl
Baiie el B3 Loasaull e ¥l o i g ’*J,.a.m

sl jall 59 Be gl edgy Flaky L wSladl slosNT — L Loud — oy

Sl s 3 LsslaS F pblabll bl g 5 bMaR! oamy o
Bl Bdas BelS ooy pblebll WL Gany 3 B0 sgmg oS LS L Spdll
AT il Lrgdpdlly Gty Lorglghyslt Bgll wlio gamy Syl
s hasa U e Gl el i o8 Seal sbdl Dilas BeliS S0 Lo UYL wliali
M8 Gadiall s (@ BLo Y Jelas & L

P o) samally Sesdl Bl BUS ia of L5191 bl gl o
3 bl OBl of g b 505 ¢ amly ame — Ls — lagd pSais Judg) 98l G
Ll elal ls L3, oasSTyH oot — USlats — iy Zaslll e 2300 31,531
S b 58 Balyyy by olS LI BelSH 2l5 o — U35 — g 23y LW
.ribulose, 1-5-biphosphate carboxylase 35! blisy

Adaiinie wolS — L JI G1sYl Ge — jeaadl ol JEDI BeUS of pus ©
o AT oo BT L Jist gl Bogamall b pblabll bl 3 Lens
Lyt g3 oloatt Gliol of it LS cZela Y1 5,3 Jol (€ i gyan Sl
il o Saly Ll Y1 semall <301 JB5 B Bl AE — 5,2 a0 — <SS
shaadl Juiisl B Ll 5elS Boliyy colaadl Jds Saesdy dS2ll sds e
Sl e dganall LI Baandl JH slanll Glal 3 pob5 205 sebog el
ity idy b paily baylad dhed

w8l SU U s e Bogems 5,8 Lo blablt JW o pisl @

Solll Lo of 23g 2B -l 3k i 3l l,__,_,i O oo gL lir ozl



vy it Jualag Ay 5 gpilea

LS Ly sz U35 o Lhe—7N e Ji Jas Lotd Ll plad gl B!
Blaal — il it b s phl byl S gimall ol Lot lad ol bl
2 2 sV paalag LISH L3I Dlall olsdl Ga Jo S gime 3 —
— Gaslf b L o b 3 A — gl L e oY (85 1Y)
Ul 599l a2anS a3 ¢ L5l wilgeddl B LidgyglSH Sgie 8 SHAS S5
Lz 0y 2l S0 5l s B LN aual

il paiaall Jaall el QDL Jeeamall 3ok oSall G lS Ly, ©
ribulose,1-5 p35] bLAS (g5 B L5155 @it HIISH aay Lol Lt B
Stevens & o) JLeill 3 — uiisl Juse 5 53l — biphosphate carboxylase
.(YavA Rudich

St 2o a1ty epblabll o i Ve Lo el — L oyl
Y oy T Lo Daladl 5y0lf 5 B pjrga SBES] syay — L Jy W
iyl ALl ey (Rt BUS ng) ps ) bl pper
odnd BN e Lol 3,0all b Tyynpe By (Lalal 18,91 el
T e alall §,080 53800 pull oy L Wl wlbl)l pgh LS liall
Ll pe L Sl ¢l Lot L fo Ll B LS oo S
O S98 arge bLI, gy IS Gusy Specific Leaf Area Lol 43,41
g el e A8yl Ll L) B e L1 5, 5yl
(V4A1 Smeets & Garretsen) Lot
SManl oyay )l pagdly SLLYl i e o] Tty e bl o
totia) el AT e Lol 8 iy AT e Lelall 5,080 o JS B Lyaem
a3ty «dark respiration Ml ity <net photosynthesis JSeall <Lt ilo



Lonany) L3508 B 3Y i) Ay 5 YA

stomatal ,padl dagliny «Specific leaf fresh weight [olad! ol Bl
dpad B Galdis wlanjdy pged lio Lpasarg ¢ (V4AY Van De Dijk) resisance
ookl I8N Jounamalt

Wl oolan cuwliy Ly pbLbll il gl g o LAl oy oSa5 Sy
5 I lajlsly layley) S g godie g =B bl plul i GRSy
il Wl il oSy oy 50 U7 Waolan ane oiSas (S301 a¥l 15 ppd ko)
5 b TSI TSIV Tkl lgll L Bl me cJgeanall Boly3) Tyl AUS2s
Bl Jhas e Ll 508 0F ool by b Uoylad e puils 31 Gliea Yl
A5 T gl Bogamall b Lol 3 JWadl aSiny (Bl iy Bagame 53
lgh o 38 5 ek

oublbadl

dho ol — gl Hedd) Lpd cuasan) gl — L8l Syl cumdyl
o pi by lal) Glodi pé onlall — bad — Sl Qublbdl 3 Jseasall
sae Jhs — Jpamdl oUse @lio panyd 5yuill gyl wla,s cols |23
O OS] J] osildl pals 3By Luns Tl — b, prag LAl bl
S e Tais il olage @l @Y cliall OBEYL bl Jyams
-(VAAY g3,y Thompson) Ll pa

oo ol sanll ads I UL sl — ol tan 4 — #lug
035 Lol Y1 cabyall o TS 1as wlall e 3 Bl paadly 5yl
0555 Ll M1 Byl 0o LB as pdy 35 51 (g ples ¥ ] ik
o 095 W — bl ehyal ais = W b Y N0 5a La ST
dt Al st Mg il St pe 508 lael ass @iyl Gl



V4 i) Juclae dug i zealia

CRIESY) T S Vi P9 Shol o355 5By oY bl 8 S Ao alagld
Lolasl 55l

05 B SLall gl Tapb ol L ablbl) Ldll Uyl ol Faw LS
Cpamdl 3 pile pé b

— il ¥ Lesd oSy 2 gailt Ao e 85U pnudall galll Lo 2l
(13478 Howard 52y 351,901 Jolgall 5o — 51 Lo

25 oud p313 Bl e = oS as I — b Joams Lidgis 38
S 1 tdseoalt ooyl slasdt iU LIS Gl o Ll Bas@ly bl
agye il il 5 3l g Sl Topo — o — )dl iy ol 15500
b il 3,5 381 Sl 0y ol bty Y Lh Lle waad iiall
o Jlgd dls =3 sl Ly S 0 SlaiBl Jgans Et..i! 9 bl ol
955 3G QUL puex o V1 13 D Lol 2iis b 8,540 GlioYl
prslt Ly (8 13500 7 po $oloil Jypams Sl Lpiy Ty ¢ il 35T

oly caloadl o sae o auing g2l 2830 ol e WLt ol Jds
23 ¥ 38U VST L b Y rload) ois e S Akl A
055y ot Lgangy 5,8 WML ol Lol oy wlaglill B 7 s
SEJEN PR JOATINE (0% IVPRCH PO+ SR TR PEES

S Bl ol 3 ale ué Byeer Jgeadl b5l wliall <SS Uy
P TPRCII I DL | RERE AL R ) P T SV [V LA PEIE.
sl (V4Ae Dwelle os) 03,51y Dwelle ay . Jlaall 138 Jy Jgamally
o e Gho iy o Gedll ldl Jam b bl Gl g 8
5,23 100 O Lpda ol gas SUoW ods By il 25 5 Byiall Lol



Tl s, Bala)l ol Ay A

o) Glygh Sl Aadl N> g e S sl 5B 5L i e Lt
et I oo JWI cds B W Lpaw a5 Ly ((Lemhi Russet Caiall
— Gl oSl | G Laganailing (A 6948-4 L asdl Ul Jho) gl il
sl o) Bl Bjail Lol LSl L oMW JS Je — el B
0o 0y Lol 5 Bl b 3 I 0 g0, el S U s Je
VBl b RS e S o e Lle wlyad ofd Db W Leiy
o 5 Bl gy Wb oY B0 (Jsarmall L Lpwan S5 N Lot

Uosin Liliys Jymoma lS Lley 5% (5 pae a5 £0F 3205 Sendl) o130

Jalall

RES| ti:.‘."i el wliall s — Baie (€ ol — JLa;,:il SAE

C. annuum gl B aie S s Banly Bymy saall % e «Capsicum
.C. chinense g gll a3l o~t'y (C. frutescens il A a5t r=¥,

Lo Jt Dt gl o — Bade S wie 3850 a3l Qo JE 2elayy
po coloadt CillSS akby cpaill Galady LAl sie 555 e — gladll
ot Sabyy Sloiad

C. chinense ;» P.I. 159236 Uxn.i 74l (V4Ar) Subramanya o8 a3
SNt sans Lo i Aglae B C. annuum g8 o Delray Bell iiall as
(il 3 ey Ly S0 Jaadl 018y « S0 g1 Ty gl g Bue IS e
ST ol B VSN o GaSy Sale S ke by o opeb Gus
& P (Slar BN L) Ly Wb olna of L JI wrldlilly 20U
Uo ,pal Lilo| sa0 ol cull liy Baie JS 2ie 058) g2y Uo

Baie IS ais 55,8 oo ST sy



AN 2ol Jualaa Ay jgalea

sas Ao 5i (v4At) Tanksley & Iglesias—Olivas sy 283 10,85,
sl 6= Lbuga il ) C. chinense g5l 3 Saxlgll Sakall 3 a5
Jo gy Ly — G/ byl Ve I BLoY pany B s wolS ol ke
S byl Jalgnll 5e ply3i @ Led (o — C. annuum ggdf b 8301 layY)
dicll odn G pSady S| bl sas ol (v4A1) Greenleaf S, LS . (39
of Jf Yoy 3 (1avY) Barrios & Moskar oIS . L)Ly zlyi v o8 Wy,
aly Sy Jale Lod pSady a8lis B s Yt Jus dis

3y Wl Jolgd) (e Lpad pSady LaS B JUES 3,85 o amy
93 et J 55y Bt Yale YYove gy — iyl sam] B — lasas
oSer &1 e Slabydl and oo Jriwyy bW @Bl S oy pradl b Uy
oS WS pars Bgis wapd Jolad oan i j3adl Go JgYl el jL paany a3l
Sl e S5t Bpnsl Ll dre of 3T Alyo camdgl LS gl g e
((Vave Khalil ¢ey 5 il

B0 parx gl oy Bo Of (VAYY) 0uyaTy Maksoud wlulys pe oud a3
sl daal L5 Balis apmg pe ASL Jobgall (o plagy Lpsd iy Jalil
sl o gahd ps U Bypmall Slaadl o 2pa8 3529 ) GBLoYL (3 il
18 3ndy Lol GBI e Ziaall G908 4o o o j08y B il

odny of Aajal (B,g)l alasy JHHI 50 G wamrge BLS L saes L ths
Ghedl =13 bl GEBL 5,08 LYl dial STVl L sl pdaldl
Wlideo 1y Jolge Logod oSy ouiiall 5 . 203 49 5 Sl

oLl

La—_JL__beldj.a:uM—c.uL_aﬂldfLg._vr."mld_ﬂlal.i.aﬂr.aia.a
»



Lalanyy Lg5 a8 Bali 3 pudadl} A 5 AY

s toall ey puadoe A

o ot LS B LB D530 Dlagl — Sha — oy clill 58) il Ul ]
Tl Gudll ISy @WlS a5l w8830 Hlal pl LIS 5505 Tige [l
o A Gl Jpame 3 5155 (3,550 sy g Wl ¢ @S ey dud)
Mgm o il gl AU Y palie gab ST ($olaBYl Jyamall) LI L
S TS (1S wilS Gy s gl (Rl 018 STy g L el
Sl oSay g s Jigb by e PE Y JLaS! L8 — Mg — suams
GagWly bl (B Jladt ey (NG Aallall el 5a e s o aaiglt
e peist oS s 2y sl At e Jf Lelsay any o)l aaad il
38 — it 3 — Luiadl dadllyy o ind) Wl ol

s e dige lagig 8,530 la3l gl g2y < puindl @V moax L3I 3
Tygoly BB Wie lajl £lBly «(monoecious oSt Suay il Baag) bl
5,830 oyl £lBly < (Eynomonoecions) el jlajiy L L83l £ty < (gynoecious
2%l « (hermaphroditicy ki iLolS a5 2l . (andromonoeciousy LalS jiajlg
ki 3,5k syl plly c(rimonoecios) AW sy e sjly 5,5

(androecious)

Blo s>ty e (gynoecious Ji Bl Wil a3l ) o B pSay

Jalgalley 8ypaall @lually = Sazy — Sl el las b oy oF ju)l 35h
0sSs B L BHY Al paadt gl ALl b 5585 of bazs ¥y Ll
I 6N Sluall e S5 gy SIS i 5l oSl Sy puiad] Baysy
W o8y LALI0 Byl ALY L1, Lalsly F puadl s Lol
SR B e et ADHL LY e Led 0S5 Ll guadl 13g) Aaladl



AY i) Sumalas duy 3 redlia

oy f ooisll S Jass i isogenic lines iglalt L3090 Jgo¥l il
=) Bpt Ul intensifies sp Gl In-F guadl By lio 5 5 350 Sl
.14V 52,51y Rohinson

L paiy (androecious bih 5,53 ja3l 2] sl) 5,583 diw of a2y 23y
Bazmy A SL Gl Lalall =Ll 09 iy <@ 5ot il it 3159 Jule
Sl Bagom g il

tlon (TSN Jolgall 00 by Lo pSaniy SL3I 5 il Wl ol S3ay

(mmy LalS of (M) B3a 50500 S m LTy M gaadt samg Ly F g M
5,530 L5l L oo Ul WG Ll oIS 5] b gloamg £ 4y F ouadt oo
() Tp M Gl 0o J3 Y1 Sl e B SA a3 phey 4 yelS ol o(F-)
Ny Tl Ll ST 53S0y clagudiny 08 OB olindl Jiay

b LS Ll AL Gkl
48l g5 AL S 3
gynoecious sy M- F-
MONOECIOUS Gl symy puiandl 2aany M- ff
hermaphroditic s mm F-
androecious 3,53, mm ff

lezzoni » 51 a3y Liudl Jalgally Byamall wliaadl o S, S 215 Sy
To 3 5% — M ouadl wile gl — M-2) 57 e sy (18AT) 0357
M-2 3 M guiualdl 39S ol (jary LS Complementary ilse by Guiall

b SRSl Jarilt ol Tyl e Jeiud] el Bady b
gl e g l..L}Jl sas @Bl (Y4v1) Miller & Quisenberry )0 3,

LI LA ) Seagsy Lige 5,0 ol 53eb



Loy Lg3,8 3230 Ll gy o Y

Tio po JSI At Bab e 680y (LBLS] St gl plins lS—
Gt ol (o8l Bade aie 505 Jol 0S5 oy Sl la3Y)

sas — Wio 3,03 Jab yesb o JI A3 e — Pl s b pSa,
o gl 3 i U Ll Gl 035 iy Ty wslSy bl g Julb
Y e

oS5 ) Weall o3s ol Vsl Sl e B SLY G pEp =Y
5yn5 Uyl sseb cum Jl pLYI 22 Hisy T)tis ¢ Sl Jgaamall Luidly Laaal ol
=kl

iy o Sl il albyl Lol 3] ¢ ol 30 daiadll 5yl ol§—t
' G 5226 e amf Bade 5,05 Jal eeb

il ey Gragn alandl 2,5 Buginy JL3¥l asge oy bL3, Y1 lS—o
LAY Gad

755 (3l Jola G5l Bapamgll Gl B gt SLSI LS a3y 130
e Gyl o3 cdbdase Blagl o5 b 3,550 laji — Jrgall e — <bladl L
L

RISy g Al o Js2dll g 135l U (Vavy) George sy 35y
accelerator diall JI Ges s Acr jo ! u.h.c{l casgll by z! J! 5,54l

By el Gl gl BT A h pi AT Gua amy . G,
055 5o U ol pudy .delayed flowering Ll J| s +df jo)l el

LW Juatt B paadi gy bos 5 a3l



Ao il Jealas 4y 5 (gilee

)i lo

Ball J) T tde o)) 30l cpdi anly Gz agasmalt paill Do B oSy
Jad iy LU pé 5ol 3 sl s ol Aty oawdl oS ofy «determinate
.In—de,n_u.-u _J.?-Tu,.w Cudl

> Lol a6 $3 L@ go W oLl Jang CmJ;,TL-,._q. N
3 4y juals S iogl I L bl 3ol puadl s 31,y temperature shock
3 by e 1aly oa tendrils Galawli 049S5 magy . "blind” yay il
B9l Byaill S y5 B s> el W td

ctall Lghl! wAd) s r.s.».:.._. T 2Sldl guadl 5l Sl Jebd Bl
o dw >l paadly ccompact z_:a.:.‘dl il o B cp Gl goall rs.’.:.g_,
wL eotaeds a5 ) Gy I Gl o S Sabes dwarf p3al g} Zio

e iz Yy el Basad 095 opep Lawaill bl ol SHY g
Cp 3Ll L1 Joad 3 LA 533y paran 25 e Ln g3y

Ao Y Ay el dgb Sk sgamall gailly golall de guadl of LS
Ul 005y Soksd ..in-de suadl Ll .(14v1 Kauffman & Lower) oss
George) Jl_,ﬂi S WL oLl e g de gl & Wiol Bits
Leds ¢ J1 abasd] Ladall Ly,1)l Sie dol> Lual = laad! ods aeerly L(VAY>
g1 s A wllasy LBl s bl Jpame b S il Sl
el Tamb 2Vl go Ula JS 5 03,31 o Aanlall Bamy a g el

C. sativus var. SLall Ciiall b Lbs 3,85 Goladdl olio iy 2y
Baiie JS xie jlad Bas alas 1Mo cpgp3lt LA B Lol (S hardwickii
DU b L Jgbly ST Lol Bgd by s ¢ Daaill Salad! 5,005 20 0315y



Agpliny) LS 3h Baly 3 it By, 5 A

(o A=t 00 Wlgh pglyie) parl B i o)l of S Cikall 13 caamy S5
cigg elagw Jlgal Lpahie Loy 8,08 Byd @ilsad by amarg « JSA Tyl
e iy T SV pam ol e hsd 13 e Lpaaby (g il Laalay
facultative U,Lasl Ll 5 sl cang (PL 215589 4 (P.L 183967 Jioy Jé
oG benl Ll §peed LY 90430 Jio — (5,1 Yol colS LS . short—day
Gl o By e el VY 08 Bl Bl oyl Lavie V] a3 o
s b S il s o BaUE Gans JS2 sl aY1 U pTYe
! S

C. sativus var (» P.1 90430 Dty o, Sall Syl 45 h rl.u-.:...L,-_,
@lyg0 W M — Bl o8 JLa] oSl L Ll o sl S hardwickii
LT Banly 50 slasdl slya] ke ol /bt Jlad s2s bogis 3 — eyl (o

oo 5ledlly £, 0s3 dio G mandl (19AY) Delaney & Lower Jyl= LS
Sl %o 5o determinate sgasall gadll e pe SLAI el fis
NCSU M27 5 .Spacemaster

gl oo WU a0l (1AM Kupper & Staub aay .50 dnls by
e B e Lle 5,8 Iy =ol8 C sativus var hardwickii | 5\l
&Dﬂl sagy LA sas 1 oay claluys S Al e LR VNI QRPIRTS) LI
eyl Jams A siadl sasy clayhd g1 5,a8l) Jgb 4y (5,a81 Jgby « Luilall
Baliza I ISl e Jus s3I a3 canthesis jloyYl 7 ] rL_.‘ﬂ 169 1ilbe
PSSR ] R I SVIRV [ CH RS ENWES. S JFLY

755y coolgll il Jgeme Solyy B Jole el OB ple azsuy
B sl G35 I oo LT sl aal ¢o L]



AY paddl Jualae du i fedlia

bl e Doyl W Zelyy oS Eus . Dwarfism r_}i:.‘]l Lo —y
Baly y0 Ui Lol oSy il 5Ll 02 sz . g s

By 15555 381 5 jemy (s A Y 23] oy duo L By Tio
gynoecious  LsiYl Loyl pagdl Jsame of (14v1) Prend & John .y
Sladll sas bogis oIS LS Lol LY gagdl Jgame Ul’i.u oo A1 oIS dwarf
LT Samly 550 olandl Gyl Laie Lualadl Gygi¥l pangll (3 L JREAE

C. gl ciuall 3 ess Al s 5Ll oae 5385 myialt 535 dis —
Mgl 8,WYi =i a3y cmelo var. hardwickii

cglluisl]

s aeans Al gy Sl 213} e (gglall) o pS)l el 5,8 of piy
Lany — Tl Tyl il Do o Y Bagaoms (Sl il Uomyo gl s
oo 1S Glaant WU — @il bl of oSy 37 JLl aap 3 pliaSaill plikall

monoecious Ji Yl e Ll Jyme (8) Uiniio ity Upa ol a2y B
J! sl andromonoecious Ji Dlsdl Jf (@Sdl syl (uiadi Lony! b
(13y7 ou,>Ty Robinson ge) (5,530 [lazly dals (lash wolidl Ld Jaxy

By B olsady G g A ol of (141Y7) Whitaker & Davis Sl
Joay L3e Ll Jta3 30 alias A ol Jazg 1 JU gl e gl 3 ol
Sle A2 Gg balat il Jus 03y My 5,55 LI 3l phes G oudl
s JU ganili



4aliiy) L 08 By eadt Aua s AA

Sl i st Pyl sl
MONOECIOUS iija lajly 5,85 Jtaji amps & A-G-
andromonoecious dlS iy 5,52 sl 1y v aa G-
2ynomonoecious s jtajly ilije ,bsyl 12y r A-pp
perfect kit 1LlS |l 12y \ ad gg

« gynomonoecious Wls &5 ¥ A-gg  Sygll wusS,all wold blall of Y1 . 1as
Y Leday paos 39 (gynoecious gl bpdmy b3 DA Jalglly SlD s
W oSl | Jisdly (Aslly 8S30 a3 e buls ey yehy T < trimonoecious
ol i ol oamill S5 s ¢ trimonoecious JI D plzy Liliss Ll
Alldi pds GL4BY g g8 cuuad! &~ oeliny

Gldt e ki 5,530 i3l Jaxs andromonoecious St =blall of SUL pax
Sy bl gl e Bl ¥y 5,50 s oo Uulsy ool Dt
ab jo i cubsly « L) Laws )l 3ldl 0o g2 Ol g (a3 Tgmida Byib =id2S)
leld . andromoneocious «hs Je 8,ibll 03n ,sebyy .abrachiate Zaali J| s
Jand ¥ il Lol 5L oY — androecious S3s wils JI — WELE — dyas
&b 5 S30 o3l (§pu

— I Y 38 s gl Dlag 3l JS3 0 BLS amy 3
Dglay of Uglhe Hked Ll a3V Ca.u iy «og,S ks — L2

(andromonoecious Jt Vlemy Loladl) a cuall oL slize¥l I &3 ol 34
Sexg Jl C_-:-J:-' Lg.-l aiiay Sasldll edgd B3l @Vl asg a5y Loaads J._g.'i'L'-' 33
.0 y99ms il



AS Sa3) Gralan L5 g5 dle
Lo}
il Uy ¢ gaill s o IS Lol Jpaama B 53501 Sliall ool Gy 0

JOR AR

ol 35hy amly par — Wik ol (BB g8 > o — paill L B Sy
('_33‘“ il B ol e oIS Ly «Comaxima 3 C. pepo o= JS S (Bu
Ll gl A o e L CIRSS Boland! Dlx 1 Y cpaeyidll B agmgay S
ol ¢ gl gaild Jg¥1 Syl B Upyis WS U el Lo a9 .. C. pepo b
S a8l b ..C. maxima b Li 330 il Jmlyo (3 8 455 e Balaudl
L Sl 1 b Gl it peor ¢ S gall Jy31 Janbydl b GIS 8L oS,
@ liany 2l caall 138 Jab ol ..pa8 Les Dby (Vave Whitakter) il
Extreme o3l w12 wlll oy C pepo C:u_,.:.T‘_p- (22351 a3y 3,9
.Dwarf

il Al

— 1548 — Calass Losdy ¢ oSall Baay udadl Bags g Al 5 liof phans 0
eyl Joms by 5,3b 3 oo a5y 23 LN g1 5,53 a3 Lo B
50,01 331 iie ouxr L4 pSodyy «C pepo b waxy androecious Lib 3,5k
S Y «C. foetidissima gl B gynoecious Lol Bib waxy LS ca
Gall 5 o SoliiaY! 590 el C. pepo § «C. maxima o o Ulonid
flgl ol b

Ligalall

Bl Glae Jume 3 Ligoldll @Wlay Glsl oo ldaat oy pdy
o Rl oSer b Sl sl e Vams Lo Jgamadl slissl pd g o S9!



AalilY) 45 a8 a3l padll 4y 5 q.

—

Go Bl ¢Sy o L Mgy ¢ il oy Sl S5 Bl St Waadle — Ll politt
Opmand) QBIY B Saall bl Jame B YN p Sanlal] bty
Jyazmall

@ s olge A Jo LiFgi5 Jganmall 4208 ol Y

sl Syl mo Shgh canS il plb—y

Ui TilenS Bl JI Auntd) BUN Jypad le SLoIl oS3l 5,08y
q-"j.a” sl Lalae I (o 6132 3,90 dﬂ

ebasll iliba e SR el g0l muigs e (Bl St 5 jad -
ehadl) 138 & e 5,0 po ¢ salatil Jgams ol L iy ey ¢ bl
il Yyl Lot

‘;]i” t_;-’.'ij..-‘-.'” j.ﬂ:l-“j LBiOlOg'ical Yield Lﬁ'ﬁjﬁ-‘h‘“ \J}.n#u“ iags
dl Fgat)! B Jr25 Jo Syl il 5,05 e Sl Biomass Growth
Jerall 3 sy e olant o Sams Uiy e o138 B0 B LilenS Bl
LTS WIRPVEIN FPURRRRRY I X1 (I PR (i 0 NI FRE A PRI (R BT R T
LS el o3 B B SUgdl Sl 8US pe (2Lt e $olasBdl 5l
On AN e ’)L_QJJ 035« 5abaiidl gaill Jams an J;--l. I PP P R
Ll 30301 5385 J gamall

— Wyoldll Jyamal paialdl Cilide U8 A1 — Suygill @l of piyy
Jgasmaly db I cliall Gaad ciyad Sl )il il o ol db QLD Laisis
Dnisp lS (G0 gas Jamay ¢ JSI0 oaglaad] gaill Jamsy calasdl fdo Jia)
oy Scully aaty ..gadell ln 08 Juoldl o agly Aogde Loy
.(144Y)



44 2} Jualaa dy 5 il

3y Wyolill o s Sordlf el o 5,081 (B B INER] iany o3
U 5t Jobs Jana of oSy <Michellite 62 17 «ulifuy «Red Kidney axLy
Y ealides Bl (B el olS Il B i Jameg w5l B g0 S S
Jo¥l ot blss guiiall WS @bl =ilS Wiy . SaS ) Ciiall B 4
S Jeal =bls ol L owikall NS B pwladl o LI D L Laghy
a okl g5ls 3 Tppnga @B @ryel L3S (Lymsa BN o el
i ys =SS aBy  Juadl 138 VYL Gam B BLSI e ¢ G Ll Y3
oaiis)| Janag sgall b gyl auas] U 38 Jals Jawe) gatball WS &u,p
VAV o Ty Wallace ) Zaasis (P

wlio Sl 3 Leoldll ge OB V1Y (144+) Scully& Wallace pad Ay
folt LS — Ly Lad — NS o basly (S0 Lo gy tdguamadly Ao 3

Sall dzall
Lgz 11— Yo BUTY NI PIRUPIS K|
Lgs AY — £ S A el 5,3
Ug 1Y — v 2431 J) 22,300 g 5l
plpx oAV =AY $9LaBY Jyaonall
lpx v eAY —tve Pl Jyaondl
[ALEI AR ¢ Sbaadl Jids
sl plpr P =Y (el g g s [ eaplpadl dpanall) (g2 plall pasmall gyS5 Jone
r:-.*/vr/,-’: 9,0 -\, Y (03 Al el 838 393l Jyeama) a3l OpS5 Jans

fJ“J'f/f'? 8,V = 1 (@ J! 13 50 53801 93l Jgamay (50LasiV 3l Jans

dj.a:-u“j « il Vare (o Jsj d}-“-"‘-ﬂ“ P u,J’—:‘ 'l’mgl o g Jﬂj
W olS sl wVany o>gfsmdl Jyomall oSy ()@ Aol 335y ¢ caglgu



Al g8 8 B3 skl A 9y

po (P) Gblsyl Jules oIS s cdgamdl 5 cbulalt e 58 sl
ol 13 Wydl oS plb gyl el 55 Ll JlEll e oo Afy VY gl
oS g » 04 il Gu BLG )Y oIS e cdganall g Baslall @SS B
£A,0 amy LYl S Linis —2iSu Y1 Uyesi Yy Ly h cuns —Jgane s
iy 1oV ¥ kel o 1S Lusieg cAebl o bgs VUY,Y day puiilly cLogs
G5l dgaamdl oy (A=) JS5 ) pdgill Jgoomally sloadl fdo fay BN

(1) JS3 B g A el 8,0y tasdl ] LYl sas e JS

[~ B
YLD = =120.80 ~ 10.7T2ZHI - 0.13H] 2
(120.22) (G.50) (0.0G)
£. . { AZ ~a2
E Yoo
Z,
5 h 2 4
o
S
V. -1

_,A.u:: \.o “'- Y. £. o= -.‘- Y.
CHD) sleoadf Jals

W ol b dlt J gty sladd Lds cm BT (11 JSA



ar eaaddl gl 4 )i (salse

03,20 S 83 o33 Y Ul e o 5 Bt bt g Bt (Y= S
(Y44 + Scylly & Wallace ;%) W sl

o Wl Gl on 5. wldasl ey (18A+) Coyne Sk,
Ol w8 S Bl Jgb B S s Yl cLSeall 5l Lenlao
338 Ay eyl ke il a3t sl 385 B — JUil — S b gay ¢ Yl
eladt s S5y Wl tey! Jl a3 Laie 0S5 of oo S 320
Bl oy Lopalt 5 il

~i5g.501 8 il Luleod! Waoldll Gliol a3l uab oSl . Luaghys 2
3z Jgeanall Balyy 23 can by tLslio 3LaY1 3,35 ol —Jiadl (gyb s
VARIEF LT

Gl ogumall ud o lagel damb w0 Lol Glol paes of LS
Vo 3l yamYI egsll Lpsy a3 5ymay climbing gislt Jf indeterminate bush



Uiy Wi 5sb 3l 30 sl Ay 5 af

ohupds -l egall S s ) oSaly DI 8% iell P s
o iyl oy 3,3l a3l spdl) gy s e el pamdl cans s S LLAI
pasSeul] Lo > 0o o ehpasll i Taily a0 egall LY L5
phytochrome

Ciliing 28yall 570 Wlyalill @lols Lladnd b pSonde 5301 gl 5l 0y
OSesy Fhill H 6 paanll agamalt pid s S galt pis oo Jyiedl guad) e
b (b Ll Gae e pall SBLAN ) NI 558 3 gl Bl
gaill

taihuil

Sl oo T Sl Spall Bl Janay ppianll e ikl Jpamo bsye Y
bkl Glwly e G 1 Lte sl 32 g1 IS 5,0 o8 L)y clidl
1 casglt il GhoY ot aagll LYy cig sl Yl BUS B 1S
Glsd) pedy VBly (Lonnbll Byl g Sedll Ul B LyseliS b 3 s3I
055 e —  Sgall el Jame 40is Tudas iyyb ums — Ll WliB 3 Loadiull
Bhagsari wlulys g 05 oSG aBy  Jimdl g8 Tuanbll g )B) cuns Sl auds
Jans 3 Wbl ¥y ol oy o 5u8 clbdiinl camdyl Iy (188 1)
OS5 Ll ooy Jpanally W 05 ) lidanl ol M1 el <Ll
Harvest stosd! Juy Tysgag Gle Lampar Lagye — dolyull 03n i — Jyasnall
ol e el olST slew (Ve X (bl ISI 230)1/ 9301 Jgamsy] Index
ool (80 =) Bl gl el e gl (0,81 = ) il gl

o= 8,r 5o el o5 a5 . Leaf Area Index 38,y ialdl Julo Ul
Sl sa laa e o8 W5 o8y cobeadl =dy g — I pliss



40 eadll Jualas Ay 0 (gilsa

A ol Al abdt Jdo 3 Nl g YRR agag pdipy 3L
Jyamally — sl — L 5 o Ll

o SUBNW aglan il WY1 (144 ) Bhagsari & Ashley ;0 23
tot Lo famgy (WUl g ( Ay S5y ANy Lo Yo o Jyammall

T8 ,gll Il Jlo 3 Lpsga — Lyt Led — L3101 ;_Hsb:n il -
Gl A5 bloyl oSy < gail) 3,500 5,51 guila 11 USs Leaf Area Index
Bl oS P gl

SU P VAT Ve e Saslgl Byl Sedll Ll Blo pyl5 =Y
S JS 5 e JSE oS st

B P20 VAT JL AN B JSS — 5 ,a5l gaill Agall Ul ol -t
28T G5 pare AN = T8 ay lall Sy Gl (3 T/ Tp [0, s0eS]
bib g3l Ll b Tagins Ll 2l wslSy ¢ SN plall 3 255 [ Tp / 0308

Ll o @lebo il amr = GgY1 o Sgamall ol3l S Jsno gl
Apine 655 o) @l oan oy et Jf 70y L - MC oL

Syt aalalt (8 70 JLT¥Y Gy chvY I AT Go sbasdl Juls 737 —e
I e ciulyal) Sl

e DA e p4d (P JSS— el gaill Apall Ll lo ol —
PRI (00t = T Ly gl Gladl gl Ugina Lagie (sl puge
(SPWI B (0 =T LS Lol o2 Poad! Jganmallyy cialall Sl

$oLaBY! Jyasady Using rglgudl Jpamally cobasdi Julo oo IS iy

sl Jpana)



4pliy) Lgs 28 a3 il Ay 5 94

— Sl al) Seall (Bl Ao ol J) Lagialye oo Gl Jogs B
Oy (sl elaely Hadadl 0gS5 o Leaill Jal Al SN 38T 418 Ly, — 85
Tols (il Jpamall e fhun Sl e Sanlyl Bpl) Sl L) ilo
Leie JS 0 By dalun bugin 8 Ld1 o)) STl Calidg Loais

Jo — Wl cblal a3 5aidl of (V447) McLaurin & Kays 3,
2eaadl gaill e Wily o Lt 5 yglanadl L JI gy 3y CiBgs Y — bolbdl
S5 Jgbl wlyaidl sl Sl oy il poill 48 amgs s OIEN s D
e Al Bl Tt aksis ol i e oy gl JI Wil s S
s o dl e Sdl) Ll e 1505 Lpme (kS a5 dagalll Gyad )
riozy ¢ Sadll oLl ails L uililly Lede iy Lo spp L @bl e dle
o Lroll sl Sualsy Jparal Baljy bl Ao B GhsYl eds byie
LesSe (I aha¥l Jlead o 700 g2 dike s3I Jewel Jyamall JWI gl
slandl 3890 Jub— Lanb — pusgll Jish

Lt 5 bl Glygl b 225 I olially Golall e 7%V g of by
Byl ge glag ¥ ahgY aB of VI L.aheYl beie S8 s Asls el Jl
B ¥A gy LS odgy wiis I Bl DUl LS opof s celil
wedliss Gy Laall glyy¥ e bl otag Gedl B3Ls sl aey US4l
cya I Lol <Badl LY (el Gl gyl JlaY Ll Lol
Bleally LoY wlles Ja¥ Lgio stk s3I J gl Ll 75U 2oz
bl o Jpamal Lle CBloal Tyl o Lagils o Ul a2y 23y
oo e s — Lyda gl iy Dbl Luily — Wb 5,5 S i L
2By LsisS A GHel par oo LNt Jl sleadl ay g log il



v il Jpalae 4y 3 (5l

ciasdl wlsell 058 0o JS ouy obsdl bgie ow Wl Uzge Blsl fany
Lisss UaSy opiantl mothall ojelly ¢ S Bladl ygfly e lLs/BALT Sty
ys @aid U Bl BaUl LaS o pady Dy asl elsaill Gt gty cobla)
LSl Ub 1,9 — 1, Y oo alys ¥l bt

wbeSl ByaEl) @y gl 2laye ol (V4AY) gg,l Collins ,Siys 1in
87— ve o bl b cusof 5 pagpall Gl Je dgaaal
DG LSS JoY A AN

diolme Lo ULl L8235 2 Loyt dlas (B wllyalf pbas 355
0Sary paogll lig) Uidye G I3 pdiy (Bydlly 5,31y sundlly pallS cope
| Jeolae iy P prdgll 1 B Al Lglin 3 Ll bl oo Bl Yl
G-ER

oilaall @bl goabs

J525 U gy glly G Paudll SAiall L6 Jue DLl e pdn Jyt
poln P sl Bas S, ol ghsie 31 (Ideotypey JUl it — Lssane 5 —
Sy L(r— JE8) palll et alis o5 531 ideotype Ji U3 sl oy 3l
2in oY <Lz plly Lomglgunsdll Lgslio g D Gupl )l Juolanall Cidtiny s
Ll gyl o Jrolaall 5 o5 Plg — byaga B3 — Jis <lidsYl
b anal o2 amy ¥ b Jeil ey I (Leb anlgn Sl gbULL a5 S 55l
g il gl b Bar ey Ll oUWl igp S (ideotypey Jbs
Biological Types



Ly gl 8 B30 akl) s "

it S Wi
\ \S‘?/ Basyg /)la3Y]
N (ol e
N
WA
Y
Y

b L3 L
Jaadl 4085 5 i 31
ﬁ
+ WilE 51,00
L 5l 4
I

-f olil 123 ¥
1

Lballl jydall fa oS e ?S

(YAAY Frey o5) padlt oo (am ideotype) s o e (P JS&




44 a3l Jaealae 4 5 ppdlaa

sl wlio 3 f.s.:-.:i:.' o ol B (vaaA) Kalloo  hagy .13
_'Dl-:a.” By =] Lf;, L Lladl S Uj“j n_,..éﬁh.” Jooloms go sae Uj :LnLng
et Gaphall b b — Lgie JSI Tuwlidl — L glgall

Gilitll slaall gai Aok dussl

2 D Al S ) — Ol Bl 5 — S5 W e Sl elbill o
Lz od)oll cwliall of aady olidlt Lelazy 31 o3, Lalua oo By JSI Lgasinas
ot i — Leiadls 3 — op a3l eladll m,asaﬁ_.b,iguwjrs..::u:.n
Aalle oy Sl 1y Jaaliiy Lo s

5oy (G Lmatl) BT jlas 3 AW Loyl J) LM gaidl Zaanl 3
iy o Erect L3l ShydB ¢ Seall oLl Ldae SN o LzluaSt ol
D SS90 LS ol L1y ¢ il GLaYI | Drwad) dadYl ga psT a8
Belai s &lasJL_. et Al gbUll

Gy Sldl b S rady a5 () wliall Go W Gl Go s
3al o S jab b Led Aaladl WL Gt oSe

ool 5 5 336 Lgd 5555 ¥ Lay, LW GleY) T ol .. LI 3o
rrdlly et Jo elil) LlE GLgY1 e paadl el Ld seiny 1 g
iz daa tliadly (flag leafy Ll G,¢l Jo Cpadl oMl lagad aaiay il
QAT d.:ﬂ—a)..ﬁl..u"— PENLIRNE ) d:“ u.‘:).&.” Ll e udJ:LSJ-\s lagad
Glae ¥ Julbs ] — Bl — (5o a8 i< Gl of V)

Ko e Laie VI Lgmaanl L5 Y LW 5LV To of pawdl diiay
Ysb L atay) LIS 3 Tuwal wlojse co,v — £,0 Jlg> (LAI) 8,90l imlua

L(V4AY Frey oe)



Lalal) g 8 Sali 31 puladl) 4 5 Voo

S W Eg B paisie Spall bl Jan b juatlly pailly T)lElLy
By Jil s 1 Gy 31 sy g Y s J) o B 8 095 W1 S
o of 425 My uaslly pudll 3 L Buaal ST 3,0 3 flag leaf ol
Jgog v 1,0 Sl B 508 Lueal GLII e Lpias 1 duglilly 46l
Jgamall LIWIE ot 5 81 Gliol jaass LU 12a85y | Jawdi GlygH J) <gul
Al lalsdly o LS § e 3,93l

Joky a0y Feadl bt 5 5l Lhte cand 5,01 @y of s SiS
DS S5ie oo slaiy W Byl s of

S ¥ a8 Bolas § i) plipdt t3 3,1y sl Cilinof i g
8eaS,  Sgy Ul wawill Camiidy ol Doglis ST g8 cauadl Jyanadl i
el SUl GBIl plaal sty 3y ¢ Sl bes cphals o1 oge ke
oladt 1as 0 Jadsy Bpwadll (olgdly ¢ payplly < antlly cpalll o) B pieall
=) short dwarfs 3 il 458l = BLII oo tall dwarfs gkl Ladll Lol
) tagondt Ul B Ll Jehy Lulagl Jgwaamall bL3)Y 1B ¢(12AY Wilson
SBLIL ol LS (18A+ Coyne g2y Bl 36, JI Jahll Buby o ¥ duamy
0955 Ligy telgm 2o o Bypallly Zypaidt LeSlgad (B GuuB (9955 8 aeall da il
A plll Llead B duapdby o padl Lgtlsad b 1aa38 Anghll Luajilh b

Slas¥ ot b LB 3o ol Ll e S o 3mS o lbMaB Bem LIS
o) ddla e Le5ynd dus oo — plagdly 3l o Js @ — flappy aull
bt 5 e die pleaadl 3 0anl pany L tdpanadl B 08 U1 S3

£

Jlaninly L Lpid ndgS il — Lidadl Al axi  Foamy O



\ER) Al Jaalaa o 3 galaa

L Gl Tl @b paill Bliol 22 ol (16K o)1 G 25 plSy) — bl
e B el 135 5 oS Wiy Ygpama SLoYl el oIS 8l gl
Nyars Lagill Glio¥l JB1 — (Lol ol &b pasins o — 5T

@5 5 i)l GLaY Ul B Loly3) bahs g 25LAS 35 o a8y
ol 1 eLJsall 3lyydl @ld Gl D b Le ST oIS Lt 3031
Jabt 13m 3ags o gy LmLaadl pal bals e asls Ui Lols olhd wiyS L
bl 03 iy Lls wlw sl wilisy plaad!

Sl gaill daggh Sle — a8 ax JI — el By AL
35 Tuby JS2 5 pSad) Uglne JI LAl e ado s3I Y1 solil
g S Al =l

af 1 ony calad) gab Tapby JS5 (B DoaiZe whyib @ ddl (B 355
colinyg JI gl Jeas (Jitly cFallaw J) @liy,ll Jead JI a5 A
3o ot Jaag I sty

Jaol o1 w¥e SLS Tyl (14AV) Wehner & Gritton o a3y
oo AST gl amly B _ilaasy cmear isogenic lines Ln,ds igslids L3I
Uty Laub 1 o WS colS YN ods of ol | Tpludl B3 olyadl
stgaf 5 Liby otl yaf b L5iby ohid st B Lk bid af 3 4,0b
(=Y U3y sty oty caf b Djaby st t] 3 Tyiby (RS Ghygl o)



ALy} g8 a3l jdadl) A

st af st st

Al st tl gy af @ ) gedt Ot ib JKAT 8-y IS



1.r AN Sgaalan 45 (gl

colSy gule 54l cuilide swige B ¥l sds Glsll o 5 Sy
1y oS Lol

os af af TI Tl st st g caf af tl t] st st il Jgeaoms paisd]—Y
Jyoma po Dbl Wl Ty Jgama 59 Loy ¢ Tamagb) DA Jgana
) LWl Ul

38, Laludly Jgamall Gur 5 pex bUS,l b —Y

28,1 Zoglio ST afaf TI Tstst g afaf TI TISt St sl cols—y
Lol bl DN 50

s by afaf TITIst st U1 @lyob ga5 pl5—¢

lady ¢ gl J] iy, )l Jgai Lgsdgy af af T1 T1 St St D51 wjus—o

by ¢ Tpmnhll UL ae Ldpanms $yldy (it o @ UadTly Gl 25
L qafy cuadl (30 Lgiimg 31 LIS pol 5ay G glgdyge — 138 — Lgis cilasel
gre

olaad! Lo Juges —i

Dot yidl 2] Jgin 5 Jgamall Slir Jugeds —

b GULE S Lol T 1 blaYl SLasl Jlis—p

UL 3B, ol =

BUS 5alyy amo p3l5 ¥ Loyl S SLgll Syl [ plasinl ol Gls 13
oo Ll s o5, 530ty af af TITIst st S¢S0l o i3y o Laly3l
il faxy B Jyaaall Saly Telyil BUS Balyy calbm S (3l Y
.(V4A\ Hediey & Ambrose)



Al g5, 8aL 30 paddl Ay i Vot

Pyke & Hedley o)l . oWl ode 5 gl S¥ane e lyo Gy
afaf TI 18,5l iasy ATAFTITI St St Gpalal @ s c¥o SO (V4AY)
sl gaidl Jams o Legd sy cafaf TETL st st 51,591 g0 Ltadly «T1 St St
e Byl iy omnbdl o3RIl e JS iy 1S Relative Growth Rate
Al e JUE LRI b Laiis olS 4GSy

Al 1t Baglies (5 padlly (550001 ulall gaill E8%e

oY topll (B Lole (Jyaamadl B BAE liall pal o 3B Doglis a0
SULA slam oo oSl pasg Bas Byzey gl Nl pae ads 5 26
oy 39 maSe 0355 dus (LAl SLLA Llol Yol Satgy (LT
Ayl s 0 LBy

b B gl ST UL Jand s Guats (U1 Uil pal ey
Al P Sl el BES yiar faeme iy Lgigpey cleiideoy ¢ gLl
gdanlly SLudi Ciass (T BTy o il Raglisg (Bas Bygun

3! galll paa o Lo,k 8% (14A1) Stoffella & Khan aay 43,
2180 LI Do gliay gl LlI5 g DAy Rl G LA g1 I 34l
L golidty o Jaally Ay Sadl 5301 : e ¢ bl Lolon (o 28 B

398 po 1Bppod Lpasls Sl ag gy DSt 81 5 B )1 duglie by
Prop roots Lulesdl H3dadl o S

a0 Al calilill

S 1 oSy cdwarfs Lol wBLl ge (S G Jol Jsia jeaaye oS
Jis Y Led Ul duogdll LA cadaS] | gadl S5 Sy . 1ATR e g8 A

= el e — Gl bl rai Ut oy 9l Blhie e ABle VY 0=



Yoo i) Jelan 4y 5 zpalae

sy pblablly oo ysdly andlly <33l el 120 bbb Uy
abally (gt

gl e Tt (3 8nS Laal Taagal 3Nl palll SBLY ol S5
2B o2 L Fases csemi—dwarfs "iu il 4" pul B g0y coligsd!
Bl oigd Tpyadll lgaill oY 15 ¢ Lyyallly Lpasdt wlgaldl g0 JS 5 Zaa3dll
bl 2BLA Lo Lo BT 085 Y Tuajdll 43

G Lanyaky — 3,y sl o Lolgll Lladlt GLal G p3adlt Bho p 5
J5lsas e Lblgnl ey ¢ Gladl wliadhe b J] — Dolgdl Lol 31 LA
e/ UAS 0

ot Loy — Lyolad! LG o Lol iy 45500 — doaa 5300 SULall 5aa3

AT olast] Lado ST aa -

ISR polindl g0 Jol s Ll gl ye3ddly L S0 LSlaal Y Juas —¥
gy o dalall

Slaadl fds Lead slop—v

L3l BUSH wnd o) o Alall Sumgd Ly Ygome ST 09S5—t
.(V4A» Hansche & Beres sy wodl sy LW

o3 VAV b 2addl 3 Luajlll bl Glassl Jgl oIS L LSl g
Argibyg LALAISH el ooy ¢RIy LeS1I Cl,si oo S 238 B Wl G
030 Sl el Ly Load 1 UG il bl 03s g )l gt b 0 LI
(Y4v1 Lapinsy (5 gailt b 56 Wl 095 of
(aontid g ¢ 2beae) G JuSRS

IF oY Ji Jgamall § Stall gaill G 80, JUEU i) pogil Liasd of 2uy
b 3ag — alwain g ojlans of bidll LS5 bty UL oy b S0 b ol



daluiyl Lgh,ad BaL 3 paddl Ay i 1

Findl g «Jpamall 30k Sags — Plant Architecture oy Ljataidt b Spm
oo amlad) Bamg o J,.a:-u]l sl fi canlgh il Jgoams 8algy D 00 A5
~ny vo—) JIEAT B Lt 5 — Gyjanll o — LLEATN 30 ols Whal ey )N

(V_'lj N

i Ay () Duta iz o Byl 33 5 B WPl gLl gall 131 b (01 S
(o) AT A Bl — o gh — atyy AL G50 53

s — — —

jiﬂ\a"aleﬁl
¥
R
WWP_
wiE( 1) Lal (o)
a0 b h—q

il 38l 33 1y () 2B Bl 53 WParl e gLt el 013 b 1 (1) S

() Gitr b



V¥ a3l Jpala du i galea

Jdeal Plant 3 solt S gadi 51 b 1(¥=1) <o

() LB ek (2)s o (D o S a0 e OBLb yeby (o) g2
OS5 UL o g Gsle BABH Al Lt gl (gl sell
bead panind Ul Jyall 3 Lanl o pud 25 b Gle Baun 50y 20LEaI
i (§pab gy ey OB (@) GBI LT e, S8 AL clage
— 055 (1 ¢ JAdl GeY g g dll 5o ST 538 NGy pa T3 gyl B
il BliSH B3y JI sof 5 S oIl ¢ Sedll ) Tles 3 dlts — gl
sl — B () LY Byl (o) SR B GOl s W 5y . JSS el
By ey 0ol Yy bay By o B0 Lpin sy 5 — (o S
oo Wl Bamy 5 UL oo pST a3 e g Yy cegall Gl Jlna
(Logas Sl gfy ogundl eie Ba%es 5 iy 05uai J) BLOYL <03,

by gay LB Gyl 35 U () 1aY aasd ilb (1) U2 gy

3lgf 53 2lS () Ll LS Baly) wns p3By c0d) Y g JBi Lals — W2 —

13y b ol (BRUSI ui e LadiS £25 130 () D be ST BLL Uil B30
Lgo BaliaNly el dasl "ol 3 (0 oo ST 8, B 51,530



AT g5 508 Sali 3 endM A i3 1A

Ly juiy 521 cideal plan gt oLl jlb s S (V1) JS2 L
A Gaps Juss Jidl alyilly o el JI aay gaill 236 L1 GhsY1 - L
ey b Jypl e e sging 4ni Slilly Lok 3pad LS o Y gall
Unlia SLBIE F3n 5Ssy Al 3] By Byl Srdin gab 53 5y 1Lt
g byhi B Ll BUS, a5

¥l Lo Waie el J) Leaalt LW gha¥l of pdn Sly pais Las
cpild oY1 5 JLEl gn 5 ey guad ) il aly (U Bamall LY
Llas g5 aole B3LIY s 9all o Boliia¥l B coldl BeliS w35 . tirg ¢ Judl 500y
St i

oo a5 G pge S Sl e 3l YS aliias 3 epll Bus of
23n JS “slan” Ll plyl phae GlysY oSer Vg cdaad—paB V¥eee Jl4eeen
a3 Gl Syl Bl Tae Sy o3l lae (38 Bl Bad Baly ey ¢ B
B9 lradpad P = Y g gl BeLS] Bad s g 215 oY (L5
sgall y35 as Sy Light saturation  Ssall audll ol G0 oS aslsy) B
B 09S5 Gy JS Ll 1 BelaYl Bas ol LSt Ldy dalis e BELI
el i) 3 Bl 2l “sloan” b o lidl 5eUS Lgne g

Wy gle Taedpad Voo Lgad A5 Ll Gbgs Lo bgie Jui L
dl W gaill J] Ly sl G, ol 3 sy a8l (A1 JS2) Li
o ol Aolas 5oL 3o Byl by P aidl 1ag) Lutad! Aasadl o el
cgdll 3uz ol amd — @ wdg oo — A+ siey sl Lopad Jaidl Bl
Sl atB S J) oains (B gl oo TS Loles e Bige 05 s



1.4 Jaaddl Spealae 4 3 pgalae

Y B Lalt el
Yo VR LA G
wildy()
As Byl

Ll n()

o JS 3 ) e Sl ¢ gall e A o 50 285 1 Ao Lll (AN S
() ol B Ay oy 2B 31yt

135S TS 33,1 3 Lyl Loyl iy (31 Td gt o ludl ol g

\ \
Yf"" v = = = :..?-L.-A.H
Ar RS e L9190 Cosine plo o
—vree = DT S el s S B2 0S5
r
. fln-'/-d.n.a.ﬁ

bl JS s — 53k — wiby Gladl Julodll Gaby ¥ &1 VY LLl2e
b 2ty oladh g 51 puadll oladt e WSls S sl Lndl ol 02 b . 2l
e o L JE Ja 4l T2y ) el 2335 o] ol I (@) L
JilEs B Ll axg SULA pany of LS Ll Lybds wlayn clotasi
.Phototropism gyl elaD¥ puly G5 gl 5p0lall ong ¢ uadl
525 5 LsVams ol JSodll Bl Llae S — JSS — lall BaS Al .M
Bl 0o B — 35S Sanlglh BB)gll S92l bt Jams ol pb g Aned—ps5 A+« Bels]
alyry bl egall S oo Jadl Lysaliia) pS5 Aol Spdall of M o Uakiie —



Aalnyt 1508 Bal 3 uddt Ay 3 Y.

sl 5 LotRasl lpaint 081y LB 31N LS 13 eyl 138 (o B pudall Baliid
Cams ma clidl Jane (55l ob b o Syl Bl Jans b patsy Uabas 3% 23 oe
B gl Solall iy a5 b by claad—pad ver Bels] Ba2 die Tl payl
L)l LIl Lddal) 2bsl —— Lsigsy Light Compensation Pomt 5 ¢3!

By o (1o Jig>) Tl LI T80l LasT s (3—7) S5 g
CJ:.- 02 rgSall sgall ,:,i dls Ca:‘-" Sy (<) U.Lﬁi J1 15 ._5_)5-?} ..(i) 'J._;isi
— Sl GV g anay Wi (LY Byl Ul 3 JLadll B aiky 15,01
el J1 LSS Byl Ul B — o Layg0y 2tis 3

.L:h'_,h'.:_ﬂ‘.'_..n o
‘JIS.I:I..!J...&
Sypiad! Lyly
} Lt G
FEHHIRHIN]
LUl Gy (1)
Jn-lJale:IC)l
Sl Gyl
papSaie ngped = sl Gk
Aidl 513501 Gy 25)

(sl 2bsladl

WhEE()
oy R @)y Jo (40 Jipmy Gy BBl 43 gl ans) g (A= JSS
() o J il s



14 il Jpealae 4 )3 (gla

ol oy ol S )01 Lasl Sas puls F gl pandul By
ST Jyamey — 5,1 GbLL 3 — B TAe byl Lygly 095 U1 Glys Yl
ma) (Sgalt sl (3 Ly bl BManl by BT Llyse 0585 (A 3531 0o
Gl 2@ 5hed (Rele/ 03,30 o "p/plally avidl Bladl 5aU) Ll Lgis
Ja 09Sy Laie — TAc Wjlads Dgly (BY) pogll Je BUL GHyHy < yio)
St 03n oy Lyl BWIR W gl — A,r g o, ol (Y, Byl dabes
Lsie Ll> Aasly 0¢85 WG 55 ¥ Lanl ol JS2I g samg (V-1 JS2 B
Bl @By oSas Lo el sgall Bad 095

M G gl -
o, .. . - 80@aG) /s
(i) Jhea Tl Lyl ' oL
) £L—
3 . o
: R N
Y E_ N\ ¥y f/ \\
E ‘/— L2 - \\\ F , Lz \
\.':-:- Y L / \ | p o _-“h
J t ) Y / \
:i 'l \‘
\ r -
San ! " [
alun Sl ol lalue Sl ol

oo 8,0 S @0 Ba) o) A (o gl A gty D g1 @l 1) o) IS
.EJ)L_.h ‘jbl.‘.u J )LG;“ ot C.j}“} t(L) 3:1)}“ l‘FL-JJJQJ ;Ei”l!'_}._a byly s



Aaliyl g0 a8 5a0 3 peaaddt A 5 1YY

UL b ogSe Sedll fid) Jans ol ol s B @iy wluls s
g2 dl s WO WLyl Juss Wi o (oY 8 Tle Gl a3
e Byt Babes Jdo mjy Lase V) S35 Laal W 51,500 0g5% Yy o BY
oSl LB 300 0955 ol B30 s Byl Tnles Juba 8ab3 oY 2B ox,e
8ol gl Aohall oda ol WS L At G080 J SUSH el e ST LaS)
A 5 — BelaY 5o 8ol S LShgna ¥t 3L b WSI 3,5 dio duan]
Gyl o gedlt Bl Vana aBl J) Joos (S 315591 p3ly s — 28, b
el 3hULL

& LSy Caamall 803 JI o WWI GlLeW of Llae wlulys 326 2555,
St GeN I s (1 8LoY Bad Balyy (Sl ey ¢ paatlly LB,

£lov Lale w550 o Jlanall 1o B wally (30 gy 30t g of W) 130
PN QL ) B3 a2 o oy ¢ S

5,50 Jligh 136 — lages Ll b — Jol JI LS 38,1 a1 5 ¥ tay,—)
Jl B §hysYl Led <18 Ve as) oSl Lol Juolow g bl ilan
St Jaar Wy wiasl Glysd1 oS0y o5 Al gall Uom o ol Byade JS2, e
Wy 13 0 Taght W1t (59« LUl Hpgls Golay o Uongyos (8N piyl
s o Sylal Sl el LBNE o dLidl g may Lgdlly sl G555
Al a5 moy . ady 3531 e flag leaf dlot @y yaly Gty B0
il gt Jass gL oy aall 3

b Gl 25 piiyy Tl Chg ) S 5 RS 310Vl o s -
Jid gh el L S 3leY LS s ¢ 9331 dpeal) TliadS gl

(Y8AY Stoskopf gey L3 B e gyidt 3345 236



v | il Jpualae G i g5k
gt Joadl
Gt M sl g S0 il piadud B

Ayl gl g phaH Jacxd yalucas

foe b JS (P TanlBl Dol Loy Il o] Al jalas (e sl oSy

g il @Yy Dwamadl L)l CBLoYh—y

S wlie o — WL — 553 w018 ply chzaldl 5 Llaall BloYi~Y
Lo gt ye pé

 ageand SAE g3l Jgamall o Tag i) Ayl plyi ¥

Do T Ll Sl B b pb)ll Meal las bl oo IS 5 3em
dardd paiadl bl QLGN candi 33 g5 (I gl ooy cp il Jpasall
e el sany plp¥l 5 o Balia I Ss 0Sy g Uinsds aals I Lyl

Jt Loy tl}:ﬂl odn g L)l Ll Chg )bl ol 3y08 (955 Lo GG ]
Lpad! o Jbo cSgmad olll Jpasadl 3 Tglho 5985 ¥ olio
.pubescence aué3lly «succulence

b sdie i o wliey Lpd Gl wliall by b 1588 —o
LSl o yd e LYY Low f.-a-_g-_l).'i” Ja-l_).a I Lgia palsali Sy Lo L:JU-‘;'J_U
linkage drag pwl; iy b 13y < 3l Jyasadt J]
s A g g T sl 3 o

dho LY — Lpd Tngll pasll Gib 055 of UL Ty ol plav by
Joly cagm Jly 0Sae Byl | B Uajlas] oSas tuay Ciagyy Algw — S



S Al i g BN Jeadl paaddt Ay g VY

bl go — VT gl — Sl sl — W — wile iy o1l Y W5 AU
Do opd of — GLN s B — ol ilisgs Lol Jual 0e xS
Gb 035 ol g L Bagame — LI — pedlalas slasl 055 gl oeia il
10T ilS Layy cJUly capadly Byl Glynl 38T Lsgeniin 31 pl

G.mj o Badindl il b B B Sl ax s 55K of sl e
— iyl zoln Ll b byl s S Dgl) B0 o g LS iyl
all B 135 0l A SWOLly Blol oo 3,08 sasY S5 iy ot e
ety & ) Sl Sy ] B BalS t_,'.-.:*JI sl gl — awall § 30
Ly Sanladl bl = Gagyos = U8 Lyl puliy pais pay Alaylt U5 3
o Wy Gl — UL s oS s ST 5 sl )b JE sgall o
Sl slael — Loy — 5 03 pandl Ldw of — dedll wliall
S5 AT 5 b Lol e I a1 s T 01 pais o Ragl! DUy

OF M = ladl e — WS BB ESs gb Jy of oLt or by
b Jb st L 1aly Tyl el I3 Lod gl 1 cliall sl b e
Lo gt ) Ll (Lo i o b Lo 392y o Sy S ¢ il 5,200 id
On 6P bLSy) serg Guady GU T Aol o )Lin syl layeeb Claly Sl —
Li.‘,L”!LL_.:J‘JI §50 (Sdo dadimd Hualag v Ooliesll

oo botd Al dgiodl B9 0 Jasdd pooll | 9 Al § 0 3Lama] oSy

5l G2 )

:U_J._'LaLs-'--l-"-ni M3

Leland) ol B bl Ll Jolgall Lgd 39T Jgia B audill sy
I sz, g oolissl o Lyl sl ¢ e (B, Y1 laadl Lot gy L ol



Yie Y-t3 [ I R PR STYF PX P

@Ughs Lasgas Lislin Gbla b pasiill 5ya A8y 1 L olindl Syi ol PH
lgw Byl adl Loy o b B s — L:ful.:—'uéﬂ.n“ bl L.'vjji celygll Aiias
.uolaxoyL ri i,V =38l

o 3l <Bayiie Bytls Lpd gl Ml diall il shpa| <Ll 0ds 5 iy
Jliat gay 28 U3 5V §13 )8 Jgamal] pll Sy ¥ oSy Sl Bl Jyemall
e Tanlns] 5eliS o3 Lyse<) [ o2 Y T8y w15 st

39— b gt Il SLl Al oY Landlyy ales LSy Tipyhll 0ds 3
tol b bnmg 050 cLlagl 3o plewadl 5 355 — Jyasl

o G2y 5 bt ol Byppal cagally @Bl o ST Lbtsanul (1)
Leolas

dl gzn 3B Jpandl gl oY (UL 25 s By (TBs @l (1)
LWl LA Jolgalt Joady L) BMe ¥y (liall ol Lols LM,y Jelss
Baskali

Lol LEI Jolgall oD M T30 ST Seas B s Y (N
o el U5 araas  gedd) Uslhs A3 55 Wiy ¢33 (lie) olaY
Rl Lol Jalgald Sand 38T 055 Loy, amly il cuiS 5

s el sl b il Doy G Lliadt ol Laadl e85 (8)
JLebeadl Loyl b sl U Gl falgall ol foladl Soliw ama 385 ¥ Ly, (530

beale 359 (bl Jial) ol Wiy b o LgSliuae 3 Zigyhll ods 4pliss
2 P Tl el Shainly (Bfndl Jelsall Lo Lol 5kt dstS) b
w2l gald Liolal putslt



DAl Aatgl Ca g Rl Jaadl pidd A 5 131

Tl pinde Ugpb o DLl B il <] —p

ol orglpdll LI s Lane wlial ppiilly Wphll o3 pas
ST sy e oS ¢ Bl Bl gyl Jaos By &1 ¢ gayal) 50l
Al Dl — G it Al Jaam 31— Lyl

5l b @b -

SO byt = Bladl 038 g8 — iall Gl Jolall Jamdd il sy
DL Sl Jasd g Tl S Uiy il sSe Lol cdllal
Julbsliy ek o Sy Aelall S5 (Ls WY 500 o Jaly . At Jolelt 132

Lpaill) g s QMo o getel) -

G vV gl Gob 58 Dpmlll Bl Gyl Jend !
03n casif aBy g Bl S Jaxs Je 306 Cell Lines L3 =¥k dje 32
Gl Sadly Bty Taglll Jasd Lot eVl G oplad Gk
A GO paiegdVl o LI SISy Golall Galsy (Rsasill Bl
(1S PH H Lgd aasnsy gl a1 G el wbnS

oad) LBl O g Bl Lpgs — Lead g A1 LA W Jie des — Qualg
o BVl Jand ylamly (Gyad ol Ui U)liS] oSade lhe AleiS il
Lol G ] i giadt ol Jola!

ool Lo At g 5150 G b 56 gl U 30 pof 0

Jolgal 3 Bl sgie o B Lay Rdadt Jolpall g8 pSanlt LilS0] —i
Mhoadd Lyl B it 1 Ll

ol 4G Ggyh 8 LB (e S a8 el —o

Vgl ype S Jf o = Liadl el B — el ol —
Sl sl (e s padll 5 ¢ LA galll Al e b a5



YYY piadd) Jualaa 44 5 il

Sl gt e Lol wlial) o glarudlt Gl by oISl —s

:ﬂb%@%‘l@lﬁ@ﬁyﬁdﬁﬂ@ﬁj

LT @Y o v Uy o BLAI juas! LBl i g5 8950 —I
S L @Y 508 i LS oYLl fer B g Y Sl ¥l sl
B 5y aa Bady LA Gl

@YY o T B W LA B Laall Dol b5 Y Ly, —o
Laaasll LI

— Tadl WU WL 9s 508 (I — Ul wblall Biiss ¥ Ly~
Lgud — Bpgk e yud — b 96l Gy (ais il S3I (Lol Lilall eliay

sial LS pe dinhy le ks Ul ciliall QGBBY 3 Tk odn 25 Y~
Sleadt (b polialt JUEDE A ¢Toball Lol f Lol ga Togane §f Sl
.(V4A¢ Stavarek & Rains gy Sleyl
sl Al cBg N Janld B A IS0

Pl b ¢ Taml® Ll Q3 ) e Ty 301 JSLEs 5l e 0]

s lglaas b ad g I Sl falall 3 eVl Bad 5530 B9 58—
S Whis e BVl 20D Sus 3 g3l 5l Gy 023355 canay (531

b B @ Sl GBI fasd] QUYL e Sl ge gaSa—Y
¢ it (b Lamphll Syl s bzl 5500 of Jadl oS5 < Lpd pSaia
it Ggpb b pSaill b sy 3T 2Byl B

Sliall ga Bgers JI = Bsle = S Jale 1 5 GIpYl Joad am =t
uji.uhlj L.muuhdusﬂfu&giyrjwj ¢ Lzl L..GL:-—L:JUJ:.&‘J:M
¢ olSEe oy DSt W S wliall ie geas 7 O ¥y Joaill laas



QB Al CAgll Jaadd udadlf 4y 5 TAA

zolyr o oSl oo ST Lladaly Zle WSy DS G by 1 Yl
s 51k o JulSll Y Sl 25 anlys Las b (g )

Bl Sl GBI Jond 3 ped 35 W1 wliall g 48 oY Dot
26 el Dby patl S Sl The Sy Jgpamall ik Jl Sof
B Bl asall Gl 3 Jyamall gumadd Lyl aper oo lagse by
L)

peiy L )l Ugpb wod W Sl el GEY ph—o
el g Bl I Jolal — ) Jaomall i)

b qary Ll B Tyl gl e olaie Wi glan¥i go 38 5 oS V=1
Jamdll Giay (a5 e Lpdimy 035 35 Wl o Lgud sl ol 5,38 live o alans
.(144y Singhy
Aardail] Byl gl Jesnit Ay AN

Ladiigl 1Al Jaadl pudsll 3,k

(S gl e TR Byl Jomd) UL s B Aagll b g
sl LS LA Byl B il T« goilt pl Uil e B0l Gaghl 056 g

niadl] 33tpestt (o0 LA (e 3 yail Oyl

Lo pSanie Bg b s Zaiinill 3,01 b Yl e 5,0t wllas a3
ladl ey B — B8l — oY L (L8 2 o blpisdl 5 by
wlays laogd () plgll (8 Jil gl wins @il elya] oS LS L 258 I
o0 gyl Bl il Juoes & ..r._g;n.ﬂﬂ il Jlaad! o Al 5yl el
e Y lagy LYY Lty ST tial Pl g LN gl s JY Te 3l



vy4 raddl Jaalaa 4y 57 54l

o coalaIY Banad By @layo Bale J1 2 9B ) Tygadt LD
S E 5D I — 5N Lling — ke

rwaiinill 3yl (o8 gadll Olylazsl

(p VYT o) Larsill Byl wilags F BN eyl Qbls ol S35
wilais Lyseh = by o — Ga U1 Bogpll J8Y Les s ) AL ALY
gl A5 0 by o JSeall clly Guiiih Jons ol lgasl cdangled
pedy shll il Lele wom Lglat LN 0T digasg p3Ysmll
S Wl Digphy 5a,Ll Uall plpll @bl HLad LS LI go p2LYI
Aash 5300 S5 jhall ge T 351,00 5wl L o5

Y doadll Loy patid a8 Usg 395 o Byl bl Jaas s by
Lapy il Jb coa Baypdl basd T Lagdedyoll (1,0 oy o sl
My Baymadl Gall Wanlis oSay o308l Bl jepb J8 Loball 5ot i Jusall
U L3 3o ot a8 VLl i e ¢ padid! Bpas B gl (S

3ot doma alady B80n L) sl 3,0 all Jas peaiitil lylast (55255
Cell Lines L3 ¥ QWL Ly o4 wsédl 5500 dlaall 3 sl
Sllid Lpd s By3in b 3k Laly < Lskinda 5y 038 Tl g5 0
tfie Baypdl faas e = Blalt 855 b 5

& Hak Bl Bagyll Leds 5] Dgladl LARN Wamy s3I 0t -
e amey — Lole B30y LOL DYl oy — Lgia wlgn¥l o pudy «Lgmudlis 5ol
cAglle

cigiaedl polenYly L3100y Ol Slglt 5 wamd I LSLaIl el il —y
ATP Jig



Al Aialt i g RN Jaadl padl 4y 3 1.

gl pasle J Lol cinll pi Bysall paleadl J Saly -y
.Linolenic Acid

.(Vava Christiansen o) Judg Sl B woss Il ol il —4

niaiiid] 53yl (b ddall e 5yual Sl ylozsd

— Bale — Laamill Byt B il e SLd 80l pdd) il el 5 yaS
Y COR- PR IFVY I R

a0 b Gaaads g3l oLl aadl dgyh 3 canabdl siall s LBy
St sk canliy Y (s gise ]

Aadaid) 5y a0l B Ll W) g Dgas gl BaS LY

B o Ll Laisill 8l Joads (D ) gy siall dilas] v
CAsiinia Bl B Led usd ) LA b gl 3 eladinl o Adins
L 5as

tlan (ouiigis e Tiyyhil 0da aaledy

Laisil! 5yl Les s ais a3t 3 ewslll clasl — fale — Jlas ¥ -
oS3 elas 4 HLas S W iy

b il C—“'fa it of — g5, Pl G — 225 —
OB Yy = qesls L 2q L Gl @Bl ey Laisall Ldlh By o
av=Tq

Lol yud Laisill 5yl Cagyh B 5,0 skl o Ll 508 ulid—¢

gt il



17 Had Jralaa 45 5 1500a

Bugull Jaxi (S0 padi & deadiuaall bl Al

Pl b Bogull ULl Jasd Sae Ly (i B 2beSll (.ai o0 0l

L3 325 Y 900 (35 pas Larys—)

base @woas (1 Bylall csissl WS, atill pas Days wslojl WS
NP | B TSRV S PRYICYS PRS- (RO - PRRRS W QR IC YT gt e PRI
& Bl Jams LM e spas S Spll Gpdll jLanl pasinl By . Spll
Alises 25l gl

k) pericarp Tyl Gyl jandl e S il L Y 15
SeSly (671 Byl Jans Sae ) e alie¥l oSa b oS o plbabt
L) Al Glol B3 L5l aie 3y iyl L2y Gass
pél slad Vedette 5 «Trend oulasall ouiiall, (H9023, (H7224 <UC 82
Ly SU oY ¢ pdanall paiiall b las Tubadl BLoYt G oyl 50l G
amp Lt Ly L3 8 ¢ (7Y ) Tyl Byl LI 85 mp Bagll 5180 5eeliy
PR RPL PR N POV PV, (RO QFSQCOr R P PP BRI
AR og,5Ty Coté) 5aty 5,Lall LAl 3 1748 paisl S oSS 5, Lall

Bagyll 3l Sl sl Luslum Cind Y

EJ}G S el JJB{’ Bagyll Lame wolagdl Jandl — L:.'IJ.:\-—" His o
_,l,u,.‘:l; TAe .L.I.F‘J._lﬁb}lﬁl
Dlad sy amy B3y ll 220 0Tl amy Soedl sUll Jams pais ol i

(V4AR 5g,5Ty Aoki ) usdl B Bagyall Jasd paiil



A ) cig Bl Jaadd il 4y 3 YYY

bl Wenlill Caio 3 F6B5/FT30 - Judq,alS) 3,51 Lo aiiidit Ly
Coolay) Lmddl 038 5 (p't g Bt Lslissl, Mondragone sl 30
5 Lot 8B ol W5 ny daiiill 51,50 Jaasli Shuttle Lol widw b B
o3>Ty DiPaolay egall b dsaaill 3,Lad) Jand pnid) b Lgaladiol oSa
(1440

: Plastochron Ji—r

Sy LI G Blie g Jale JI Jposll fa e G 51 oay
rbLul:U i 581

Bugpll 3 gyb ciod by, gl o) 5t
JnysiSI (815 SG Jis 1 pyrophyrin I jles b 0315 pas Bgan e
N | QRS ( 31| R i PR FPYAL [{ PERC (0 Y V- T I DS ESTR JPEN W
Ll

wloW Je 5534l 5,03 —o

NORLYs Slﬂgh) CLH“ g L}.a.ﬁ =Y

Ul gay W olo £y oo S el Bl o Saapdl Jass Blyg o)
ﬁ LS ‘635.{]

I eIl ey (b agyall Daglill b Sas Topdhygiaw Jalge isry =)
Joill LT 5 50 bnygo Jalgadl 815 of camcdgl ot jdl pbime ol



yey b} Junalas 1 5 (53

G2bis Bagydl Jead o dilis wlhgiae SULAN niSS oline ooy —Y
o DBLI 550 Lo slinal 1 Uandl ong gl Jala L3S plgSH o Lad
il sega

Jax3 0B (AP pd Suall Sl Jo Ul spmy o pil e T
RS ENEE [ 0 NP ] B RS RN IE pSaiz Lo WLE 534,41
gt (8 Batludl Bag ) Joas (liax sy oex Sl Lslll oI5 Bag il Joas
.prostrate CJ:._-.'..lI sailly (Vmly tL,s_,‘}I e e JS5 Bady bug s

Sl il B Do LY L olodl e ool cals 25—
e JBlly Lgie Tk L0 Lalsd i 0 Laisall Byladl Jeas ol
claasall 5,0l PL Jeadl oo Dehud) S0 @lipad Gasy S badil &5

Blyy & WU Baleally L8551 Soleadly il ¥ oo 128 ibpe —0
.Y+ v Flower & Liminy 83,50 Jos

cJaoill Ulido 3535 (5l diall wams 09 5al) Jan3 Sy 55 plld cnlilivg
e s

By wlolys (B8990l Jomd Wbl lie SN cuasdol dbladll 4 -
L LS el

L 93! )

arbog (SCA dolal 5,38 ys ol GCA W e Lll 5,0l ilS

B

iz (50 whaa 3"\ +) Laisill 51l 3 wlodl e 5,0 3 pSas
T g )8 Le g Aoy ol Sl gy e o U b 2t



il i) gl Jaadl adl Ay 3 1Y ¢

:u.'-l._-.lllj.n.'.JI—E

S e cliar B30 agydl 23 Qb s SL gl B pSay

osb LS ol csadant 341 B —X

g3l =Ly

=l (i b cindy Laisill 5yt 5 Yl e 5,001 S pSas
ol 5 agmg po ¢ SLs) Ll il

13 o s~

Aglyy 3 Dhaey — Ll 351l (b il sis b | 31— dialf 030 a5

L —v

1S5 ¢ (gaill Sl (B 71V LakmAll 51l B yidl L] Te @)l
ke Ledy o0 G oy ca5ludl 9o Lgad  SLaY1 ol
Al 3y pudf o Ay 10

Sl Al addl

e e S5 5o ST B0l Ras B gl Nl U (st 281 G
b Ggary aykly il gad 3 Led Bage Y sl wlaiaY S5 Byl os B4
A5 yiny basdll elogll Bpm G pT Vo=t e (B B (B il plis I
FUS M Bad o JS Bakas By ga (51,00 22 o V] o Bylye des f >
Byt g B Balyl Jassy (a2 ¢ 05,1

$lasdl Jyans liily gl e bl 5,08 Sl Bynd 550,500 Jond Lol
=l el o Ll 5 o anadl aie Warg DL B0 Bgyb (B



1Yo il Jualaa 4 s ibe

3oy ¢ el By Jalll Bty o JS 3 3 s 2 aedl o8 B3I
LA Dlagal e 450 Wds ey ¢ ubill gn ol 5,1l Loy augio of
(¥ ¥ oy Wahid) $gt 0 5Ll 5l 58T xe (LIt

ole (seall B¥all 3515 A plas, Y1) Kaliafl el sl Lk
Baaghll @iy 3 gl o pall

Ll LA Gl Jand clial L) Daos 501 p3sepadl Jio
Dl Y o Ol G20 33l 138 oS0 el oyl Ldlly
o wupal o ge Juies dua (Ll ol colall Geadl DI
Glhdly L3 3 Leglh plpily cTuggiadt Wapl (3 )01 Shagadt Jsilh oy
fle b gl Bgiadly gl S pl B 0

corkdl L)Lt (520 Aulyalf Lgahas (I plpit) ioad iS5 ol agal) (o Y
o Bl Sl ey Gy teally ol il Chalie Jghong

Loty yaig a3 LS ¢ Lol wlelis)f J gt Js Uy of Sl a =¥
Ll L 25y 3 G2l bghie

Al yalt Lgiles 30 E-_l,;‘il Sa LYY= Suss gl jadll e —F

ol Ui pdeapadl maea (3 Jgiudl agadl Balyy JI Raladf s 25 gany
cgabll 460 Sk

A5 I landraces gasll ¥l Lo Lot BN wigaa aByg . (3n
podi G s Y1 5,800 olaial e S8 Al Ko yje el o ST 00 Lsiely
gos Y gl o Bl B Lgasinin 1 (gl HUSLy gy b s I3
93t SN ¥l ¢ Lo a5 YN UB Jgnme ks g il el il
The ) Lol J5 Lpasr Lopm ooiins lan ¢ oW gl B g S5 1 syt



Ll i) A g Il Jaadd juiadlh Ay 3 R A

conservation of global genetic resources in the face of climate change,

(=554 — v+ «v — Bellagio Meeting
dallell 8,1 all Jaanl &l ciliasi

il 2 Ggb Jass ¥ e ol L3801 wholyill pe S gl
LSt amedy o dbadl wloladly 5ty 55y o o ST Lgud pSizy Baas
Lo J33 Jiadl g i 53l QLYY o aah e Jasdll axlys Lgao
Gb LS oles oS ¥ LWy LSE LB Sasy @ slaall B s e
Jolyer by A 31 Jass b 038 Ll ol b LWL 5,0l
3 Jobpe B Jostl i Y B gall Jaiye anf B Jesdllh o gail) s Liane
Bax Je gl daipe o Wape JS (B Jeodll o5 5905 I3 ghngy g Y
L Ul oy J2 Y — VS — oy (4 pady Jerdl] g S B
gl (B ] dag Lelglas LES Bty gailt ety Cilibe (B Janil
Oled pae GlS2e o il B 5,0 s B pSad) ey I Gaal
gl o WS ¢ galll Jorbya Cillin b 1)) ,al oKally ¢ i 5,1l i
el anJ;.u;ers,._-.Jl—.Luas——,..ﬁwl

S p33heandl Il gl LI B 1o Lasdd 2y 31 ol Lo Ll
Gio o AW aiiy Y iy Lo pdype b 5038 lisy S gy
oSSy ool S B JWI Gu;:ﬂ; Ll gl doo — AT — W]y oLaid el
g,i.a..—:_-..’-—')l.’i.a—rbhhﬂ‘_,ié tliall 23n IS o c.:,J! Ul — any
land 5 il Wged 055 Tl B )6adl 5 skl e 5,001 Loy oS!
el STl iy el B i (8L (9 4 1401 (5,031 gaill g2 LealaoY
(¥ v Wahidy jLailly guus s 75! e L1 5 )l



XY pddl Juualaa dug i gl
Gallall 3,1 all Josil &l 5
L3 EN LIV-1 1] DV PO BACOR
DI Sl oo ST D TIWI )Ll Jond) ] o] 0K

 dagh)l Jjﬁcm‘dﬁ—u”uj—\

28 LS5 s gl aaind LseliS ol W1 cLpead Ty gobil gl o 8l
o By I3 Byl Jasdd QY ks Y oy c5,n Y Bu ge 5,
035 Ol Boliny tamels 5%y ¥ ol U oY ¢ SLAN sl JohT o Tigms Uompa
B L9 S il o WS Rl 7l wilgis G20 (Lo o)l sl coglhes
& Sl A gk B laaie BN Gy (31— Al 85 Y S
PN Llill a1l Y oy (I SBLAT S oSy 28y Al lidys
U3 any Lgabe LN By (850501 plisy) sie (a3 5 Al e L)

CRFER) )d:'b Jad Dygno damubdl L9,k U" r,_l-ﬁi'ﬂ l_n;J_i,.g,H wgaall ey
aB B A 3 — LI — gy V1 Bliadt 86 e LI

t bl b Tlisd] g Bl 3 -

A5 Una WBlge (3 Slpaly pasil) Tlll S hll 397 pas o Joladll iy
NPT PR PRI PURYTIRS VPSR S A AR LR
Waiall gbLLI

Pl pSaill il B —r

Wil ymomy Sbgall Jhe (Lgad 5,1l rs.'b:dl LSy =l Ul 2y, T
(V44T Singh 5e) 235909 (5,1 A (830 and oSar dua s ol



Aulal Aot gl Jeadd piadl) Ay g YA

Blynl 0985 dua T Byl Jasd @bl 5 Lesall copll pasis
< gadi rl.:..ﬁ-.'i.-l 22519 CJi NI o2 Bl clagdl B0 e ulﬁ‘-i - l-:-_hﬁ — Loy
o JS B pSaall el Bagie gl :43155,1,.5;1 055 Jlmall 13s 3 Luaaal
Slles b Leamdl ol cunaiid By ASeal 3l (Dl S Byt T
(V84 Hall o) Lusllly pblabdl is IS 3 2Ll 530, Jand) i1y pusid

2li Tane Terglpad SLLS oY pasis L WE Lol sall ol o Lol
WLl S Jany Ao

S 3o ¢ Alia 3 ablall U2y pas Ll el e 0 Al
il & (Lanb) Wl dysb) b camm LS (5,1l 3301 — Sols — caslay
3395 Byl gl @lyma S humidifiers Lgh 1 ad) Sypai Unlyr Lonaydl
RCHPPOR g 11 JN Y R WA

in vitto Leebiall lpdl b —¢

Jo sl ol B LW Byl Jead el Las Yl as el oSe
S oY Ul by o Sl Jrogilt Bighy duepdlll 122V wld Laal
sy gl

olagy Byll) Loglis obd bl Dl — JBI o Jo — oSl 25y
oo Loglill Ll gai 3025 o> p e J) wdoy Dlle 5 W gl
o Tomgdgidl allall cigam 828 5T ) 0 el Aladl clans 3 LG
(V49A Remotti o8y Leygai b (3pad Lais clam] cbLal 5 6 Longhl|

Py BA) gyl s gaill —o

ENENT) | REPA T r.ai e Leng adj—ﬂ-‘h.n.“j Ay guamdl A5S)1 gaidl = lold r.bi )
bl gyl 3 Lenel ) Laig



174 padd) Sueatae 4u 0 golis

Ldlia 3555 ol e QLB ol Lyl enlgaldl Jamd) pusdill of ] 2ie
sl B9 o Al B3 Y g bl 3 gl s Lo oyl elasi
5 bl 3 LI 5l Jamd) Tyl lgadll Jand pud . s i)
YRS LD angg Uyl 0o L b (ke 1A) Ugsb 4050 55
B 3 Gullall Byl Jand) s Lol gl 25 3 (sl o5 asl palll ol
a8y Hall pey ol all 5aSal Bhgs 985 5 0l 4095

ool AN Yoozt panizl Sl

tole WS L@l oo saa 5y05adt 301 Jasas iy

L8t A Gl B yill wlsl e 5l —

Blo) a5y yeadt ely) oanball Byl B ByLadt alagdl ais Lan Yl s s
pdll ol oSagy Ll Tayo Baly (o Jeall LI pbd el St
b (b SRl ehal ofay By Bl Baadll Adlslly pulall ($ Yl
23S o Sary g3y 2 :ﬁ:.uca.ducwrmm’ﬂ L,.ghqurs;.:a
gyl ) Lonall wlisSy EL‘iJ}] In._-._-l‘ﬂi u" o yaldl Lt s Balis I

Ly 330 03 )aill amy  gassbdl gl Bolaial —¥

ALl Wikly Jgeamal) wilalis gad) Bolaied 08 yany

Ly A gelt lghl Fgeslwm =

0%) Ul g Lyguadey ¢ yyaally Jledlly 0ty Jla3 Y1 2] lsb Y1 25 oa
.(Va4¥ Singh

t o ae I sl Sl —g

Sl ans gy ¢ S oyl Do g Bl ola gige 1 oyl



Apuml At Cig lall Jeadl il Ay b

oLl piug AI Byl BTl Gapes s Tl LYl elS e e
A i Alsleald (leaf discsy oald L8y 335 ol 38, s oliai (a5 am
L e wliles iy ks gay <Uopoy S JLan Y lin ny D
wldy 5mall wlepis LA SUSe,dl Leglia @ Py LW 3,10 (5,50
5,0l oyl Al L ety $B3Sy (Wl g1yY1 B Sl Ll
LJAadt gl cuns LY

Lgall Jgb ¥y Glal pris 3 — plade — JLas¥l 13n pasint 33
2e 188 aiy ¥ )y gl el B U1 cus (LI 3Ll pa sl
PERTIEVEI RS [P t) [NF [P [N FPS, TRF RS- PPN R IV
I clagland sy 315 usall JaS @bLS 522 oo leaf dises 18,y ol 3 5z
Marshall o) 53 jka SULS Ledies 1 LY Ja ) G digiss oSar ¥ 3
J(VAAY

pid ol gy i electrolyte leakage 531 ooyl JLiiinl aey
oo DAL 5Lyt Jogll oy ol ady <AL 3Ll Jass e 5,3l
Wolalt 55 elya LI Byl cs)e 31 48,00 LW oo 50
UpY Juiiat LYl e cage pr Ll Whatd LW e
1aS s a5y «deionized water wUsdl go Jtx sbo B LYl o Tyl
S s o L Bole cmy iy Al Sl Jagdl B oL
Jord 52 oy~ gl il Jlinl Le D — byt 1223
.(Y++\ ITbrahim & Quick gy el 5, !

s i1 LU G pe VY b Lyg el 3355 LR 13a ] i
o5 B byl oo el AV 38T e oyl caagy (8 )hpadl 32U LS 520 L3



17 il Jnelae Ay 5 pila

Ul 3 Leasy 48 UnYl g b ua iy P=Y ol B JiS Lo liz
O30 Slall Gl . g Sy JST @laB Ve a3l L anla) Slwd B i jLas
el 5 Ly Bl Bl pTge—tY o U plas B linS 0 8,5y pla
AUl Be Jo Yomte 25 say Giléy (gl @, 50 B 5>V ol
Asle ve Bal gy e e paad 8 uiar gLy o146 JS) @ Ga posill

I BB Sl Lo gt S3) sloll JULeSH Jogd Tnys el
any Ul JS 3 (3 p80Y) AUl b@l pusks (2,801 ol 3V (e oy
Vom1 ¢ Bl LhlSg ¥l b SUEl max plinS 3 o 'Y Lyl oy
Y U Uy ans b LSl Jogill Ly U8 3 105

fl S AW 8yl el Bus Ll

HI(%) = {1-{ I(Ty/T2)}[(1(Ci/C2)]} X 100

1ol >

LW 5,01 ipal tHI

Ol anzg S8 B3 il Sl STl Jaagil Tanyo bogis 1 TocT]
P L T T

Syl s po Jgy S oUE  SU Sl Jaagilt Lo begis 102 Cy
A(V44r Singhy gt e caalSsadl B sl angg 5 Sl

Py Bygy (Sgdlt eldl Lslar -0

W3 ol g o8yl Ayl Walasy Sedl el Jams 35 500 uliy
WD ez Aol Sl Jlaaioly — wolill e Agadll y2 ~ 59l 3l e
-(V4AY Marshall pe) Jaadt 3 Lelleazaly



Apalif) At g Bl Jaadl juadll &y 5 ey

dots Ty b LSy « eyl TAG e 18,0JS01 B ,al5 iy Aiall UB 08 s
Ll paadsy el el 5 BlS Ol

Ut Bylos o dadt 3T ga (sybadt 380 saaall Jabad! (sSs Lass
L8 chlorophyll fluorescence (Ju2,dS1 5,008 L3 Jaal) oo sSs o Sall
Ll Llix 3yg>l j5y0y photosystem 1T Jt e ca._.}s:m oyl Gas e
photosystem Ju @aladl 800 e e ‘)L_.J.: 2 G FylFy Gl caq_,.Jl
Sar Sy Byl Joads FviFy 4aud 6oy BUS,N Gue pais paaty o) 11
(1Y Hally el e 5,0t Jaaad colaasl

b 511 595 g g Bylll N ASY1 LGl Giliol oo pgbl Sy
Glioll § Gam Le JiT — (7 1ATA) Sl 28 Lga s s — Gtk
ASY L3901 ST Gy (B LY e pladinl olSel e by ¢l
(Y44« Aoki) LWt 5,12l Lpwlos

Sl e a0 Byl Wl o Ldlyp 15 Bned gl 5,21 LS
patinl b s Al A Aty iy Ol Uspe DN LW
Bal o7 g0 Byl ol amyy <31 Lgad chlorophyll fluorescence  Judq,glSt
b bty 2SO Aelall oo iy lels ¢ Bal U Yr Byl @5 el
Byl Lot Sy, W a Lol Ranit ity RH26D U3l :Loa —
o byl pladinal Bad 3 Lydgar ol i s paolebh pas 83201007
(Y AY Gg Ty Stefanovy LWl 5 Ll L il

:l.._.ljjl)rdl Skaat -1

- w 43 1 w

dehydrogenase Ji =luply (TTC - {lainy tetrazolium triphenyl chloride



e 2@l Jpeclaa 4 35 (edlia

pill plasl — JUlt s o — il 3 L3 5520 L b5 3 Gl
TTC I Jo Jylamay B9l il caypds &3 (g <Baams 5,58 4l R
S St formazan plilesgs Jf TTC 1 I ¥ ol (gl gy gyt cans
spectrophotometric  Jub Julady opai5 piz 3 3 LB L o
g A G B 58 smll B — 5y3ls — LY i iy olike il

pall Gliol g Typmyr BRI Jf ogdl LY i gojb o6 oSl 5y
1 Byl Lglons 3

Llladl 3, all Josii 38l

cigliy (LW 5Ll Jasdd Wbl @issl 1l pallasdl 1748 wils
fsle LS ¢ olomall Cilisne b alail 415 351y Lono

N ooy Ll Dkl Ul dalaie! Lol Je abseVl oIS 5,300 & =)
5 S5l Tiall 25 018y ¢p"0Y 51 o il e lel

c iyl 321 gy s liall g 938l olas ¥l oIS pblabll 5 —y
T LS

Sl s} 8 ssag fo RaS Aiall ods cilS Ll de fpus
Ao ayyg3 doey0g

e Ggyg Layo wily dwS Lall oda SIS relall W3 sae -
Apnia g 51853 fo s 2al 3 Snsy
o8 LS (Daal 361 alaadl 156 oISy 48 Taad) 03a ilS 1 Lp34) aas -
Ul fy Ggil Layl Lead

by Balls wlian Lpd pSadsy 4eS Uall ohs OIS Dl 593 —o
Al gy e I3 Bl wslSy



Aucah ) cig BN Jeadl pasd) Ay 5 Vg

o AT—A By a2y Al gl sas dho 353 Wealill S T
Biall 03a B ooy oBylpl Jand) lS (Bl 2 gl Ly B e
J}B 39 & Al g T

Sl liaadl 50y LS Loyl L2EW 5ol il G =ilS L3S
g ol Ay ojaly @l Gaay B dja:dl 5ol comg LS ¢ Gl B g
.(184r Singh ) 11 >

Lapddl LW )l LSl Lols e slae¥l oIS Lgadl Jg 6 —t
Syger Slol Slaadl 13Uy LaS Guall 28iSy o (SlypS Juwsdlt digjb ¢l
e el Buyy 5 Ay il LS Dl

e[ s Si —o

Byyb B mesie ydy gLl e 98 Gl oS e e ! Sl
e wxly Slog Jale Lad pSoiy Linalt 25 o sy ¢TI Byl

: publadl —

b Ul Jgams 251 e 5,008 Gublbdl o Lppas P D! Sl
Gy 08 Ga U ¥A8 Lod 8 Lulps By LIl Byl Ligyb B ot e
3,05 ols tljsi ¢ oo oW T cnad! B,al Lt Solanum il ge
ool Syl (gl GlaG; Lo rli' 3 o Byl Jos o
ebasedl Jasuil dug U

calitull 4 Alaall Josii dayls

Gl caiad) Ddlld L ddasdy Olad! Giad s oy el G

«Drough Escape 4 <MYl J%> o b} &amy &f axs . Drought Avoidance



\To it Jpctaa 4y 5 galia

3! Xerophytic Characteristics "Lalypmaall SBLAI pallads WA Ge Ly
gyl Lty B Loyl <87 Lysoas]

Al bl e ol jed wds ol Bladl Gggb pe @MY wasy
S 5y ATy = Ham Vigame W 05K SN — syail lages bl JuSs
sagrgtl Sagamall Gygh Jl o LU i LMYy ¢ bl M=t gtam ¥ 350
DS 25 saldyy cchliond] gl oo pa of b sl 5,90 JuS3g Lyl b
Glol Gan 3 Gliall o WY1 iy of 5a LIS Lyl GBI 3
(g Jele U8 (S0 GalaiiYl Lgane sy g5 Al L3l feolonall
wia® A BLI Gy (V4A¢ Clarke & Townley-Smith ge) Ciliadl
Lokl vals Gyl Jasas Y ol Gls Lt ety Ly Y1 Lygh Il oolls g
(V4AY Stevens ooy L) cus s 1] dus, !

s oo LSS gl — Lgl el BLAD Ll §,a Y patlaidl gag
o WSS LAl bl Gilib Lo padll go iSpem Wb o255 — il
landll Sy (3gYL SR aas Wy (oSas Syiee SOl ] 7l Jane i
Erredl wally gl 3 A Dpdall SLS SIS as o dgslanll
Bl 5 Load, wliall sin peexy (V4VA Quisenberry o) ()il
T W aafyll gl 3~ pen ¥ Wl Jdam oLed Fixed Tty dygliaall
coliall Ul 5 olals

odny (b 9T G s Lall LU OB | Dyl ymeall S BLAL )i,
= S g — 8T Ll Ll pany Jaas 31 wliall b wlils Leslgl
L0 lol L5 5 o lulall odn g ity Loyl oo il iy ) Yans
oS ol WS Saky wliall il Bty Lty by coiliod] Gy Sans ]



ALAl Al Cig lal Jaadl padl Ay 5 b

(i) 31 gb M B el o G GBLIL 3 Lsel)y Gagy) Bl bl
anly of 8 o Bl UL Jassg ciliadl Cgyb cias e 5,001 Jhee ¢y

;A alall oo U el ui o o ol oGl SSaag

Uanill oyl Glisl 3 Sy B2l ol Je aell Tmb Balyy ~
Galiio| 55 el die ity ¥ SV _gap0Yl i pal JE 5ok Ly (Bl
dols — &3 Ls — rSenss ¢ Lmglie oAl w5 S s C:.‘.Jl )
ano 23 N Dmgiie el ol of Badly oSl oS B clsy eyl
U5 o Sl st o 30 7l elt 2@

ogb I o o it BUlee Jali5 B a5 510 gey Lilir 1o —Y
axly i (Peddl Ll B Glpmd 331y et 31,000 Tan 081 33 oL Like
bl A8 LI G108 soms U yu3

(o s WIS Ll (Lo Wilad] (b sk ST 50y ¢ gamd Juaadf =y
gl 2l Gy b Tongiha jpall Lo b Ly Gl YL Tush e 0o
(7 +4 Blum) el polatol e jsiadl 5,95 oo ayh O LS

Lsb Il pals Josd e olidl 5,08 § S5 0 pailasdl pal sog
e Lo sty 30 Jaolonadl b aus !

o ) aglo I} i gyl (B SLIM (Ae 19481 5)uB

(432 g Sl Ldy Sl b b Yl e it 808 ol s
Bl Al Jass e S DB 5508 saa by 5

Gk s WYl e 3l G gu bLSYI Gl oataldt Liliat o5,
ol SEeYl sgny AR gaidi Jomlje B Byl W SBLAT Jeady (Bl



yry padll Jualaa 45 gl

— gl S = ULl Gaar a3y OF Zelag grge i gl chaad Bl Y 1os
Lotpl oS0y Lstsl Jai$y ol JI Sladl Gyl Joodll Ga LS (08 60d
A e Ledgi e Lady Yl Tygh J ait) Rl Bagad 5SS

e )1 Cizgloy ) pa B3 B9k (0 gall (e Silyall 555

5,8y atiadl gyl B sl Je el sl 5,03 foy S BUS, 8,01 B s
0 ol JLal e alaieWl oSy gyt AB Jeas e Al LI
U sl 1 pai¥ Lo 83aail) LB 5« L5Y) Sl 3 L YT s
Lt oo ol paiinia Sgiue 5ids5 Lgaal iy Lagad oo Ladiitll Jal Al S
aal Bla] mo cBdle gl5e  pul el Sy o loldl hbasl b Lo 3
3530 PEG JI Jio ¢Lall Jloall Gigandl Bl pdp I oSl
L Sty S Sgiad) JI Lgb )t polaial o cllall 5,03 Go Lindyd ¢ s Bl
.(Vaa¢ Clarke & Townley-Smith gey Cilaadt Ly b 3 Ll 3 sy

2515 LY 1t iliadl Jams B dag)l wliall e 3,500 galll 365 ans QU3S
gl 3l e 1548 Wy Las Al phe e g5 b i e pm e

(Beazll ca S ()l gaill

of Rl B ag it HSlly Ganill HaSI 5y3adl gl wld UL abis
Ly o Lol Cilir ¥l yinds S31 oYMt ¢, o 8,08 GlaeT ooa el ot
BN s gy . Agidi Rl ) oo Balitel b ARASH Lonbandl eiad! wis
233l Gnd By gyl galll BUS (5 — aalgll SLA et Jolo — 5,08 Tl
oy uily — aalgll DA (B — S Ll 5 ol Gle (L paddl eyl ]
o3l OY (el sl Glus e — L81s — (LAl 5 a0 sall sy Lo5a3
iyl Bl Blany a5 I Lual] Slgaill cro Lagald 3T I3 o fans



AL BN it Cag Bl Jaadl pasdl Ay 1rA

oo v iadl oo ¥ g by Lpandl clsaill I gaadl 4 Sl
ans Lo 3oy o by s LIS Ll iy o ABBLGL 5131 ety Sl a6l bais
s O ) e il Gy o il Lyghamall UL Jans Dl pal 2o
o8y Saall bl e ol 5,8 3 pal abey LS 48,800 DL
do B ol 3g Je Aol axg ¥y (V4v4 Parsonscvava Quisenberry
A g )il galh oy B oG By L axlgll ST sl o Glyadl bgiu
Lgall Jsdy paye-dly cupland J1 5% e JS b Oliadl Q)b Jonsy

Syl sl ol e N — il gall BUS L3 Dpgeal fig
Sl Gapb Jasd) GLBESY e Luall 5 Lo slasY) oSey ¥ OB — Liadl
all UL gt Tied Qe of 8,30 1Y Jgans B axy B L3 ae
Bl (55t gl b Ums — Gl — gy — Blaadl gy cass — G1yg
(Y444 Blum ;o) G-l

Gl ae gl Wl (2N agl3 s

a2 Tglge U A umy Ll Loy 1o Uiy UL Ghay Suals
95 il «3hedl LeamiS 0l Leelad Yl B G a2y iy 531 a1 ¢ i
25 03 LYl 85, ol iy e gyl ge Dbl glath J)— Lepluas) Dt 3 —
s Weoldl Gliol sam & e oy o lad) SULA Jaxs Sy Sax]
Sl Jamss el s ans 1 565 Weald By e Sliadl gk

(a2 5305 9 8yl pal e 3ak)

52 Gl e Jo daad) (patdl 43 sty ST pradll po¥ Jany

ool 3uhy B iy LS -.‘_,.a.g.:l’fl C.T.'-Jl iy Y ¢ liad) S LLI a5 30k;



1Ya sl Jdualae 4y el

£ ey Haadt H.ﬁil B =l 35 gl rhe J2 oo Tl 2y
pagdl = Tpd Y1 Dygh )1 ol By b maas — Ugeasmall Balijy

o s puatll Lopall Ll 3 — Gasb = oas¥l antll Gk 2355
ladly Bl eyb B ¥l Lo a3 LS (B  sals 3 LYY
" Parsons ) @bl dbuaaddl Lol Jolgdl S Sapas Gio 5 cZJWW
pedl 2] e Sl Sl By el Je Gyl ol L1y ¢(VAVR
U P -ETPE | PO U B PP N |

L—asft 2a3Yl Pubescent Leaves Leluad 353 1 g1 s¥l uSa5 $U3S
oo % pST Doy (lepls Ae g Ulialy Raapls vee 5 ctes o)
vai e Jams ¥ @Y1 c(Encelia puindl LSy wluad)l Lyl glhYl
Clarke & Townley- o) Leio slll 755 Jans s o3 Doy €3l Yl Byl daj
.(V4A¢ Smith

laday ANl ell LS o BXWI (Vaye) Denna vyo ..o L oo
chatdlly ooyl Slol e 228 GLyYl de metl) G ey oLl
& Upagr — oWl odn wilinl By a,¥sSly ¢ Sy o35Sy ¢ JsSanlly
o8 BaEs Wl DS By Byl oo Anlll Samy B 3y U1 padll RS
g il ool b sl 1 oe ST Gujb

bl Sy yelas o 0 ¢ paro ¥l £l @ ¥ans Bl Jl petdl Gk L) oy
Basy oo Baghlll olll DS Gury gl gl L2 amgs D) el S oy iand
T pamy Sanldl oyl S 03n e sligg e 5f S Tyl o ALl
Dbl Bazgyy astll DS Salyy sl <heavy bloom Saudl Lumatdl Tt 3L}
B. oleracea U:Jl @ SUl Jans Lo 8080 Bolyy) A sS 35,901 2



ALBY Agalt Cag Bl Jaadl judadli Ay kX

Calasl LA Lo bua Tl g 30380 20l olas |

35 Y S g Jalgll S ol il Ughu of e Jm By

sl o phinie Sgims b aagr I LN pbLbI Sy 5 Uauds el
s S Lauladly UL 5y L e8Il GO ks GSery o sV
088 ol 50 b ohill Glol Cilizgy publbdl 3 Al "iI37 olib
bl el e Ae GGy HeRlll Coaed Of pelt Doy bl oLST Tomgti
Sl llly el Jols Ol (Lo oSy GHAYT W3 of oo oAb TR
Loty w3t I ga il B30 Sk Ll dectiay 31 Ul pina o8 VIV
o0 ool 2 b o (Ll pall s Yo=Y ) aie ey sy ik
o 1o g JBL e — 0gai B — Sl iy Vg (B2 3R el IO
poge O Ul o ST Yoo gady 5,31 B a5 By ciadell B ) LS
Lits gt .Juui_,mc...dbuuuzu G WUl BaS paaiy gaill

Sl |_;L;J}"JI d.l." U"’b)'“ N E N JS&J_’ L;_lj-b)-” Al gy gy
bis tA= 3o Bl Waoldl S 59> bis A— g0 ca5LA &IJJ'YI L
Byyb s (e has V1— ) oAdaIS ¢ Al d}Jb‘—Wubd|u3L53-"'
.(14v3 QuisenberTy o8) Luamall gudl

bl gl cdaag LidSN oo pi

(s W Lgh Il pals Gyyb G Lona il 595 SBLIE L o Badly

S 0955 Loy paadl Buiall WO 5uasy panadl Bpido Ledlsnd 05 LS

BEIFEV RPN Ll LS ol Dawai Olin U LSO 10N Layws
i B e 5,08 o i 31 Y s Lpd (ghpan Yl Ball

ke~ Slall foan A @bLI S — LD ukall pradt uSaiy

G ¢ 51,90 Lolig Ll Lolaely (LD LEblsy (Lslob sad Jame



3 adll Jualaa 4y 5 gdte

— prdl 5 Ballly gadll 3 LI il of VG sl Bpie 055
Joas o ST 8, UL 5205 (gas — Ledy 1 Dbl pal gl s
SO s Ly cduladl UL wigas OBl gy G OBl
el Bag s &)l LAY gaS pain Liw ¢ Jaondl Lo gl

Eeadll b sl

Db It pas 338 Ll Jroloall L] Balyy 3 il § Kl sy
Sl Jaay ¥ G cliadl gl o U] ey — Gilul LS — gmg cipw, Yt
U by o} Sl iyl Saas st

by Y Gag Al B Sl e alse¥l we il oy
o eyt slatel aie V) 1548 d5 ¥ dal) odgd s dliadl gyl 8 Jguamall
R RIS [P QR T -0 [N LR Y R LT I S1V N (A T
Loyil) L b3 0 i Yyama 35 35 8,501 GLol 06 . Jpmmnall L] 3
Bl s

npin il Al Jgemell 535

U 4i non-senece L gaali p2= sl slow senescence i> gl eby
Lls . .stay-green &Y ollt jlaiw! i «delayed senescence a-gitl
D3 Ley Wiy I L) iy iU LSy GlaYI Led siis ¥ D) wles
w3 by L)l Jaoleall G0 sae B Gl UL wag Bl BLo
a5y Jgamall 8205 o5 ey 2Bl go Jgbl 8,30 Lgd  Sedll sldl jljaial B
$r29y Yl Bogaed e gt 3 Glindl Ll 0o aall S Tl A
UL ] Sakad L] I go 2231 gl Jlhalul Tio g (Lo eldalf
(¥ +¥ Blumy solalt 3,420 oulsyl g5 bads JY 5o Laly ¢ oSl



A AR Aatul) o g BN Jaadl piadd) Ay g 1¢%

waglsell yamll 8 elt] Ga3sa 3 aks)

Jons  blLial 553 Apoplastic Water a 4051 jual D UL Gyas
G )31 g )t 5 pelil B U3y Jla Dol Baes Yl lir Jal e
cGliadl Ggb Jeass 0 @BLIL B sl 138 g0 a8 gime saag Lamgl o3
s — ol gayds Je 5,08 38T 090 ) — 1t gladl jaadl of B3 Gy
il UL Jass 3 Lolgdl Jabgall o

Blazall o Foaghiall RalisM oand

Depb wiad clid) Lafas 0 — LSt elasVly (Tad) S o aay
ool gl (iygh l Laaid <UST trehalose 5yl i)l S fadaly el — ol
isbyyal)) patlandl by 5Ll of diagy Ledlia axy Lgh U Leloast Sals
po3 Uipphy Dyl LASYI 5 a2 3l Phospholipids dyphsil il
Slall Lyl Galladdl of S5 LS Cladl Gyl 3 s &b ol
Lh )l Slapdll B ale 555 U Wlas — 5Ll agmy S — 055 Bl
(141 Myers ¢y hydrated lipids

Tashaall B2 fUf Silg2d 80

Jg &) pldl a1 LA LISy ¢y ginally bamall  go3dll L2 g
g «water channels Ul =l osly ipmy L (tonoplast Jly Zytanll wfsad!
oy oUb JEDH s 2l by 2> @Sy oy caquaporins iUl sl
Ly ol ol D oY Caaaudy BE WYy el il oing
Ll Ul Wl B s 3 el &5 by .molecular switches
Yy ol CES s Jl S Le o630l atily LA B SUE Gelill Tlacd
lagh Go a3 Sgm LSUN gl g Il A5 Jus Bagd JadYI gl ol s
(t++v Blum) ool plisly byl gay cliadl 35 Jans dnhd



1LY il Jualae 4505 jgalia

asolall Sgualt Ll Jtaa e Wiiblaall

2 gl Bl Bypay — Lol Fa G D glesidll Jolgall ol
A 858 5l LLGll Lanall ggd (BLAN B Sedll Ul Jans 55 )2l
o ol bl Jans 3 @idlas) — Jatll — wiaag a8y LBliadl feos e
i — SR s eeh o< Lol tljﬁl FVREVEV-IRCE) b WY ol
08) paogedl Lo G il b Y] GL3 oS ) el — b Gl b
.(V4A¢ Clarke & Townley-Smith

Blandl Ul Byl 8 Bl oaals 2155 53L0) (e 805

el 380 Tladiul 508 Tayy W B Sonsl paels i 133
Sl ¥l 5a Sl JUS I Ggie oais 0 ey cpRdll G JI S5 L
W ol W ¢l 08 LB Jelil 138y 380 LlanYl wlia bas,
335 OB K -9adll CL'J.BJI .an,;, PG T ,gi' P-VIERY SN RgY-+ E A > ‘.;335"‘
Gl oS Gaand) Lolgdl Glan¥l asd 205 Seans Yt Sl UL Ll
(A ISAAA)

&gt @dinizt gl Josaazt)

OB 1y clpena Balyyg Lesad Luilly Ugao 1yal sy Timiiia LI oliy of
skl wais o 3y |, Ll gaill Jaaa¥ Gypps sm pSlall LIS Sl
— Wbl I Soge s Y1 — Leiagh, paad WIS plaid ] $ahe sl
36 3 B Ly SL gl Jame B paith Usbas 05Ss dygb il el ol
b ) ALEH 4301 g0 1Sa0 403 ST o oWt pobaial ety (550,400 y3adl

p o 1 o QB Bly pamgy Anisie LIS sl o Usdloall 5Say
besd L (53001 koAl Bol5y cdugladl LetdY) Lblhs Solgy o LSS
Mt S5 I o 55p0mdl pbiiTll Soamgy u55pae Yl BTl b iy
.r_',x,,:._...li u.é 4513 45 g-aall



a8l Agaat g I Jeadl pdadd) da S Veg

Hughes =) U‘L’ L Lalia]l 1..3_5_)19 US rSl U"J' uLJS-.“ I"M MY
.(Y4A4 &g_,.‘—‘-T_g

Betaine Ascorbate
Glutathione Proline
Alpha-tocopherol Polyols (mannitol, sorbitol, pinitol)

: o2 Lasd osmotic adjustment s 34...‘!1 H.E.‘-J.H _9i Jeoaddl asiag

it pab e Jany Lo cillian LT iy (e Usdlonali—)

il SUI aagh Cind B 3 2Ll gaill sl e Usblaali—Y

.macromolecules 5,8l =lyially calygp3Yly (LW wiliday Llas =y
iy Cliadl g Loyl Lty Ll ladey

AUl e il il e Ul polataly gailt (3 jadanl L pasel—¢

ailiadl Gypb 3 Gass gl | L) Lgum e Wblaali—o

cod Dygelt B39 ABly SV Juadl G L B woany
cbadally Jgidl Ga 28y ad J1 3,305 il e IS 5 liadl 3 Gy

LgaSTy5 Gam N ppedndl LS I Cilliine ol L3liadl 33 Ul Jlgy 2ayg

sy (1Y Blum) appdl gaill Balinl 3 L sy sl Juandl ol
ity B Sl 3 S5 B GBIl L1 yadl LS pal aaf oy
WS 1 sy Amglll Aty cBliadl By gl Ld Role csjeenl
alall pampdh ol Ule «allad by (gl S5 but sy 0dlpnl!
delta-pyrroline-5-carboxylate synthetase  Lis — sl iy )b a3 ola)f 138
& 743 iy .(ProDH :[[Lss>y prolyine dehydrogenase 5.(P5CS .1jlaiaf)



Veo 3} Juala &y 5 sale

oo Glan 5 ] B3 oy cSigad pLaS fams oyt ol Wil Jgmall Al
L(VR3Y 53,51y Yoshibay Leaad! <Gl 3 55 5e- Yl I/ JEI I PS

JJJJD u—" - u:l'-'j).’.” v t.TaJJS.Hj Jﬂi.”j fJ:La.h.” w5l S e Cj"): Jﬂj
oSy (Bl 3l il o) exfpaer A=Y oo — L) L)l G
(194 Parsons gy Gliadl Gigb g5 Bl Usg pr/panes + I isf Lalgioms

29 SUBLYI pan t.’-j Oyl rS|JZ|° o MU ey b3 fJﬁ LIk 03
SULY o Tagine SBNER oy e jpudl B Ol Jead e Lg5)a
G5 WoE Be ol Y 06 of g0 oSy cled oulaydl pS15 S
O gyl rs‘ﬁ ol Liw :(V4At Clarke & Townley-Smithy laadi Joas
sdliadl Josd (e 5,08 ST paatdl ¥ 3 ST 2a sy

L 5 855 Balyy 835l pblabll Uil muax 3 oS5 oafgpdl of 2oy
Do gl Jamd] piisl! 3 Lol G Lo slse Yl plSal pas g Ly ¢ Bl
.(Y44\ Thakur)

Jay Cilaanl) Lasill Wowldll Lol o 03 3 cada ! $SL3 B)lis (5 oy
(Cacahuate 724 «Flor de Mayo ) dolualiy .(Michoacan 12A3 «Negro 150
oasall b oStall 38T oSy (Gl S Gll B o815 el cadandl of s
SLT B il 32 el anl 058 gy 0yl (S15 ol B adly ol
SloYl 3 turger Lksd edtil Lo Lsiloadl 3 Uls (99 cunls Layyy ¢ dbeanll

8 0uan €N Ol aliona pyg el (Ao 3930

sl e B peroxides wlawaSy,ually free radicals 3 i gdadl Jias
BaSY 3 Tt ol ol algll ply Gipny comaSYl paal G 5 Sl



Ga Bl A1l (g JEN Jaadd judadd) dw 3 TR

ROS Y 3128 jolas 12s59 l3s (ROS :ljlaaly reactive oxygen species
el Loler plsiS Lgabine Uy Tl USISY ol 1 pesl wsad of 05y
sl oSy LSSt B Bl g Ll J cpmhy Db
eyl LaS 5 b unpaired Aagliie b Uy Syl Ly oY @l a8 5l
Cipgladt LY Ll Ll L 1ayy s Ll Bola sl go sl e JoliS Ly Los
.DNA Udly caley3ilg

Jt 6aFy (sl GBI JS 3 Ganb ST 1h25 lge 5amSY! cholbeg
«catalase Jis «superoxide dismutase J1 Lgilial oy .3,2d1 g3l o galsddl
Jiy «dehydroxyascorbate reductase Jis « glutathione reductase Ji,
— aajy .ascorbate peroxidase Jly .monodehydroxyascorbate reductase
gy ast G JI 02° I Jsey superoxide dismutase I of — s
02 oSt J) c,g:_-,_,.u._»‘il 2auS| Ggb Jgmy catalase Jlg

Obazy (Shseedl A8y Gladl Ggyb B UL B sttt 2 oy,
ROS I 16l o 4ot Lo 32SYY @il a2l Jansy 105,51 2200 =¥l
(Y +v Blum j < 14A% 5y ,a7 Hughes ¢=)

LEA I Sl Sy )

2931 (B L] pbli phe oz 03p S Sl 5o Assare By

o 0upS ol Ly by S Jupe e el 3 LS (LSS LS
Al Ul ¥ Dbl Wby je3dl s ol it Blem B (g0 5,041
:ljlassly late embryogenesis abundant proteins pwly iyl Jl5 a9
iy 335 s Bl JS25 Syl U5 of ces By (LEA proteins
OSary a2l Bl Lo 5,0l cannd Loly cdehydring by jagualt B 24l



14y il Suclae 4y 3 islia

AL Ay Asball LaesYl g was B Gliad) 13 G cos Ll
als gay I Lty i Y Lok 31 Gaalod capaGiy @iyl
(T +v Blumy Lo 555anN1 22l Bladl 38 Jaas 5 1590

Caldall g B Joail il

23l wide Al — Gl ULl fasd) Lo gudd) el &ee O
Jord) Bl gl B Lede Balanl oSy — Bliadl Jond Tuh pobge o
il WagS et A5 e T e LVl IS0 LpWIE b,y Bl
Ol 3o (Lol gl (B gl el hprx B Bls (525 g DLl
(pal Be WD) oSaly LIl wps B L pomg cdlppag e Lol
A g s Lty W Lgh il pad UL ety Lebls i

et Lo — D! Jasdd o] 0 Sy Gaw Lo ] — plall Vi Liuig

:Leaf Firing 31,¥! 515y Lalual! —

G2 Oy ¢ skl 28l Byyalt o30eM e 1N dayymdt Dgiadll ux
ol We clpd all (B g sl LSyl plisy) coa Byl sl s
oSasy p 06 — £0 (e £33 SBLAI s Gy Lisall caBiall 3,11 Loy
wSlal ULl Gulas Gas Jo JdoS Gl slaat 586 Lo oslael
igr 78 wnr GLY1 T8 CBlin Sae oy Bl a5, 31 bl i
i 4y 5T o

:Leaf rolling ,s%1 sl —y

w LS cobLAl B bt sl Bhuell (ol Nl e GlsY Bl
SUM agmy Bomgd 33y oL dyghe 1 0 ol — Gl il e — Ly
B30y cBladl Ggyb s LByl Sl sae B ogandl ¥y Blisl g



AN AL Gy B Saadl uadll Ay VEA

Joxd Lo blall byaky el D05y Lorglped 1 jalgly Ul Al
Chgub s — Wl paey B Shs Y U A S ol L3, b Gl
593 pabiiall o ST ks SV G @i Y — Sl

L Gle ¥l 5yl Ao —v

Gy ks ) — s, Y Tygh M s gy s — sl 542 Ly bS5
volahsl Jo oLl 530 sa e ‘)L_J.\ — o5 — o sl "CI'” Janay
(8o3all oged BUSy ants s o ST ¢ oIl Lalas laand L3I Zygb I

o Uy o 1t e pla 00— (Y4AY) Daly Stark oo s3g
chagdl Byl dzpr ow G o) AT o b B ay2y J) = bl
bis b oaiilly «(Baaalt pLYI B jLeill ST Lpasdl wiselll 351 A0y
Sl el Y B — UL B — Vapor Pressure Deficit Ui
Jass Jo Lowaidl 5,801 il 3 — BeUSy — AT padiol el Ny ¢ LlaslY
corbladl b el Gigyb

o adny Fagasty Blinl — sar 08 — Glpdl 5l daye i 0Ky
Ao bl Byl ST iy 5 Sey 2Bl oo Bjaball shamll oS WY
Byl Lo 0585 SUE @ ] b po clgpBll s ma aadl Lday
0955 Il @blill Olbaly claisye o (Aol i Adiiia Lpaddl LeSlsal
Lyl o L) Loy iugh JI obatal Lo 5,08 ST 0585 LY ¢ Laiinis L3yl
B 29— Wle Lyl 095 1 bl olf U3 pay  Sliadt Loy uas
bt 5 5 Ll sie Lglhll o g5 26 — S dans Lb oBin
g el Dl ST 55 gaill s 5,51 Sl )Y



144 >addl Jpalaa Ay 5 gabes

o Sl Joadd Tl palyy B SlgW Byl Apa pals Ty b cungl 2By
.(V4A4 Blum o#) Lgall Jsdg 3,14 cpaill o JS

tsyal gganall Cuatsy LS —4

oo JS P bS5 4l ey Oy Fe — 0l palll wlin ol aay
go Ay SLanl 13n amgy Tyl o BLAN e3UBY Loy 54t 5,419 5,00
o By awld oy S 6 3] palll BUSy Candl Gas il Ay
Slall b 58 Slls 0s 5,01 il b ol e W (B2l
LAl

BLs,l g2y gublbdl s L3ls LuSs Yoo e cupad Tl conssl a3,
o391y sdadt dgb coe JSy Tyl o SBLA Qi Ly BgEl oy S pine
(Ul sasy e bl dgby (3t B cds My clpda & 31 jekal) il
o Sl B eSS S m B Lshay BySall Spuhall @byt sus o 2L3s)
.(v44Y Ekanayake & Midmore o) JLasl elya] wdy wls)alt o483

gl dia) Ol —o

SULY us Sl gy s JWI Jyasadl Gial GBIV sty

JEAIFCRUPR JUR JHWNIEES (0 F L RSO DI DTSR N

S 0¥ (Jgamall dlo oo LV am S LAl patid Jf Lot =
iy Sall o 1008 Sy

o B gamdl Lpiny oWl Bylie ayme o LY saie —o
oo Lpd o8 Biuds pind 05 LI LalSY ol SN oY ks J gl
508 e aies 0% Y by, Lplsil o Y Ol Ugh cas @S
WUl o e wlall s



Loddh sl i g BN Jaatd il Ay 3 Yoo

s

o Joss Sua oW oleid JI LY I 6o b LSS
O W ainie 095 Wyame 08y (Ol Jand Llap L glgd
d}-a)ull r,_\._vl'i.” CRNEER

ST [PNTOIE WAL S0 (B

Ul dy — Ao gas LS (S SO Jedl 00 OIS L,
— 3 o it~ s Sy il gl B el b)) Byslly
Gab Jeat bl oeSY Sl gyl e alasdl B el dagl pany
fgi2 Lo Lgo v 9\l

A3l BT YN e AL LA ] —i

Jondy itial) sl LAS Jass G Bohe Dl agry pas Jlial —o
I g Gaem 3 JolS oA B (5 5am S i oY ¢ gaill ALl Lt
25 S sy cadaSly W bl dlasl o Sl bl pilg 320
Syt Ll Sl B I el Ll g b i M e D SR
Blum o) tnesYl g)le B g 30 s o gay +sjpam It bl ol
(VAA4

gl Jalpll B iad J eVl gyl sis 3 e gyl
o) UL Bladel B S B Dy (Nl Gy cusd Lpd wSall
otiadl

basll a0 S an Blol LWl gil50 B el Il 3201 Ghoiy
SO ot aiey ¥ S v JeSaba Galddadl e cZefyh dl T |
Taall Rl oy Sygam Il AN B 51 S23ay LI Jats J Tpgladt el
iy 8,101 238 5 Aggtt Ly gty WOSE Gilir ) L el LD



Vo 2aal Jacloe A 5 g ilia

5 L cp3Magiandl Lead Ghasly S Zshll 3 pall oo LSS o « Cytorhysis
Sl I e el amdt S Jeha sy $hlSe B Ll unl
BB 3 gnd o E el Ll e Lty SN A1 J) Tsl

Vool Tygladl jandl M e el JeSla ol el pasd Gy
el B3] Wamg Ly Dlis WL e B S e o 8 0s%
S35 badll i) Ty il ol (Lade A 0jy o Rpds SUSn
Samy U — b S ae Ll LW B L fhy LI Dl
cp il s Jaas Jo 15ya8y Sl LSS e — JSala odiBled!
@l Ll wass ol g0 (b byl 28l Bamy b e Gsabe LA 05,
523 pasis B e elol ge Tl o180 L polalsl sl ge Lsly
Aoyl By 3 85 saw i BRI

pblbsll (e go LM oW Jo Jpanll 3 Ty llf ods cuisainind S
obidy ar Th e SPS Ldke Lo (P gl (e 506 VENT Cherry
PR TRV L PRI CH PN

P ERES rﬁb e Lgad s 1 LN 8505 oy Sl oSal LS
Jood e B0 A0y §)ahy e (FI LIS T g skl 28I g )b
W5 any Gy bl 321 Joms e L5y gl uid o byl s
2is — Lals 5y — Bl 138 Gangy JySala calfidedl 0o wils 55l I
Ja Ve efpa ve Jl e e LI Tl (B Uays JgSala il 3485 Sl
((VAAS o>y Hasegawa o0)

Jod) @l 3 cwesiel (I Slall sl (148F) Singh asby
fol2 b Juoloadl LiliSe 9 LSlial



G RN At d g BN Jaadd il Ay 5 A
J gumall g g3l ol

pr gl = sl — 5,301 — 3,1 — il Jyaaall il

obill = L galt J_,: ¥ = il — gl s SUH sl

B 3lye ) Gt

By — il — Uil = 3 8l g Syl padll

padll 233l AN s Sk

por il — sl a3l sl

okl 2588 Jeoys

il — 391 — el ORI (PR PRR

okl = 5,301 Syt gaill 351

Silaad] gyt Lo gasy o yaladl oliy

3,0l UYla any baadd oalabd Salaisl

5,3 A8 iy k5 sl

L gt} BUESH IS P11

PSS R Pt

Brassica spp. y « uasl

NIPCE

old oliall f.al (Y*1+) ujﬁl_g Khan gails LS
r ot e Lgd S, 981 aldll Gsng ALl

P bl il Y
UFLAR specific leaf Lot La gl aabdl  Busdl o s}l
bl pill b Sl
bevgio L pasdt olpaily Wladl sl wationl s

e oLl Jlansial. 36liS
b yia #idll 3:LS
J 2353 Jeogs
ool alyydl 8,
Bypna W1 pual lialye
iy 23l sk
byl sl Gt gl
bevgio TP (VRS il Jaos
iy 281 LY



1or adll Juealaa du 3 g dbia

é; Gliadt g s — | Sgall Ul Jamay ¢ pagh )l ST Tgand 1k
Jpamall Glas @¥oles 3 Joos gl 5 gl — Slisdl @bl Jass
fos LS golasiVi Jguamally ool audl
W= mT/Ep
' ol S
sl Jpandl = W
olddl pels eull=m
.Crop Transpiration Jgasally pelat = T
Potential Evapotranspiration Jgasall oUsall pidlly pmbedl sl = Eo
Jgamal) Gblaidl Zailly osmbedl il oo9 By el T Lo Jaginl 5Sagg
s I Dslally yaid (5abass W Jgamadl Lof
EY =E,x WUE x HI
IR
$olasBYl Jyamal = BY
JU Bagdall U1 {38y Water Use Efficiency «Ul Jlawinl 5:ti€ = WUE
(indall Lgandl 33Ul o 39 Bamg S
.(V4A4 Blum &) slandl Juo = HI
aalibill A Alball Jaxi &l yg
Sl faxs e 5,081 B B30 Uil licall pdiny sliiwly &1 Si3ay
SN il i sl LS ¢ TpaS Siliadl Lot ¥l Llls 5l Ll o



ol A g el Jaadh i Ay 5 Vot

Spb B Llal OB cGladl Jeadd Wik phly a0 Liall A5 jgkd
o) Aoyl ey 95 — Gasiama — YN UB guags 0B 1Y Lulcs Lk
Bam e U IS 3 Lilind) Sass 38T L1,y w¥ljal

oligogenic JI (o iz wdlidl Jamiy B als Sliall By of
(laadl 5s wae b pSad) polygenic J) (uaall i ol Lpab pSoy
o o | lgesy liall 3 Syl (Sealt U (V) Jgaa ooy
Gl ¥y glucousness g3l saloyll oallls ¢ olaally Lumadl! Tidddt oy GhyyYl
Lol paals pS15 lio ol gaw UiS, oligogenic s USE (el
Wgalill gb Jo33 by g0 g1 sley ¢ (eaddl B Gilasl N 22 5l il
Togliay Lebls)l b aitny (W1 5, wlicall of Y] ..1as oligogenic Lagh o»
Lgad eyl 1 wliall B ey gl Loy ooliy polygenic Lol gan Ciliad!
o0 WSy Wnis)lly (bl 3 ekl Juog Tio b LS) duaidill g Deolsdl &l
b s Jpoadl ety wlioll L5 plhas bigy (pel! B i b5 B
0B gl B ey LSy Guns — WL — 5% BLSYH 23 o Y1 LS
184y Singh oe) Y 03 wliall G Land Yl

ikt U Jod J 85 Coldnall any b ) gt @Sl il 1Y =Y Jadz

(Y34 Singh ;%) Joot&!

'-’Ju‘.!-u-?r\‘{ Ao nd '-'-‘E.‘g’-"

Sl @ oy % ey 3 A Je da el
Lyl dld caans
-~ ol il e+ gl D,A IR - il s
Bl 5 st
AR e - e - o Al ot i3



\LL i) Jualas 4y )0 gl
(1-Y) :Ja a5
iy a&a!iflsy- i e e 2l
3 A S G bl
- - YETIOR AD bl AN ey
- paall u + - gy il iyl Sy a3
- Jrogiy dpasmall pu + - - Brassica sp.
. it
Jypardl J5 5 Jeady Jpasall s+ - - pr ot
HY
Jlab olasi dpamall a5 - by — IR [VRTS P55
- - - Bml, Bm2 pys it patll
- - - hLh2)h3 pradl b Rl el
sl
- - - dow o1 et o) patl
- - - gll-gllo prap-dl Ly ol
—eS il B 5B - - wl, Wi, o 3Ll glh
Sl W1, W2, IR LR
gl w2, w2!
- - ~ Samly g Yyalld LIl 0,51
- - - D ol Lo Ty Gyl Blizat
bl b Jasd
- - - D>R 3,3 o add 2 A1 Balaik
wasw Ji - - - 3,3l D10 pa
Bl Jasi
- - - sl g 14 L yalilt Al ads
NIREWEL | - - A Brassica sp. o 51
- - - - Jentdl
e Ty Jpandt it — - Jolaa 5as Gl pUI agadt
- NTLW N
[P PUER 3 T - - - ey LATIY [FEPRENT
dpoadt 38 25 Jporall aa - - 5, D5 pdbl il 3,0




Apulall Al Cag Bl Jasll il Ay 3 Vou

S pas L3Sy M1 Gyyb g+ o gilal 8l cA y cBale D -

il BESy Al 5 pasdl gaill JE g3l gadll Ly ¢ paall 23y < Aashll Gpiall —o
a3l Gl 530l 5al3y 5,0l

EY T Sai =

dlis Jasid A A Gluss

lao Gealy Gliadl Uk coad Jsasall guead AU SN )
Lpd pSioniy DpaS WL Giadl 85 39Sy iy, gl D yo olisil B wlias 5,08
Adudly Wl QuSTA G Melisy (Gai Lagin e Slaadl e apae
UL B Gliadl Jord s gad paidll B Bl bl 3 Ly
(¥ g1y Cattivelli

ol jolos pof of @bLAl 3 Cladl Jasd Gl lsas 3ol ooy
3SA U — amd L U8 bkt Bind L I3y il gl le — LIS — i
(TGRC :[)leaxly Tomato Genetics Resource Center pblabll Z81,4l1 35,401
o Lyl SN day B A5 Bl Jod palas of — LojgidlS — 3o b
|l tlﬁ"]l oo JS

S. cheesmanii S. chilense

S. lycopersicum S. lycopersicum var. cerasiforme
S. pennellii S. peruvianum

S. piminellifolium

Bl 4y Bt GbULL S, pennellii y «S. chilense pleyll obguy 13n

_U_\_;._o J'.!'E Lb}.a.;} 5&[).5.?- 5)._&.0 I;LJ b._;.ﬁ,:ljl ){S Eﬁf,} .i-_l:l’:\}\“ li_u.ni &



YoV eaddl Jualacs dag 53 (pilua

o WG samy o et Jd e Lghaaddi gLl e S. chilense NEich
poraiill Bagat Byl gyl 138 @BLY 5,50 15l whses o Lgsd sz ¥ Gblis
oo sl sy Yo 26T 0l Y1 bjie Sudisy conSll wr yin Ggaray
Sans 38T S, chilense o Glisd) 35 ol Lanl go Juiogy Loy 3l! pblabll )3
bl B)ls Bludl Luas lsiay Jppil

OB o oluall elaicl BeUS Sab e &5,0h juetd S pennellii L
o A Ly (Tpmady Bradiaey (Aa dBlygly (bl Bl il
.(Y+v de la Pena & Hughes) a3 o 5olain!

dagloll Joadl &yl

oandl! 1A G Sulacd

Do S < pataliee ity yhy Al bjﬂabhﬁl%ﬁ..&obﬁm

Sy T0 Lghis Jansy I polaial go Damglall Lluadl BLIN 223 —
(2l Sadly ey Camslaly adg a8l ey TEBI AN AN Slgll ey

g2l & Laaasy ¥l Jja legldl deadll UL pgis —¥
Go Lo L e Bilay p3Mrgiaadl Al 50855 3 oS LS 1y ¢ Tyl
okl K'/Na®

) l,_’-.n....- Laddill @Syl B Jeadl oo 20 ..:.L'-j.;".il K{PY-S R TPRRT 1Y
Ldds gl ok L ECIJ.I O Al il Syl LR Py LY :.rj.y,.a.ll 3,48
(Y +o Yamaguchi & Blumwald) yaill busls o3 sy ¢ Zamush ! R [RCA R

LSl yas Ly pidgiadl 3 olpane 33L (shpan 1 it of5 . LaluT LS,
Jo — Lpae olSp — Lale LS — a9 ccompatible solutes gl L5131



N Al Cig N sl il Ay 5 Yo A

Il ilee calbmy 02ais 25 Laify oddl s ¥ — galylly (Jsiuilly o Gl
oo Wbladl (o LS5 Dl D-gld) dlesall L) $llies of compartmentation
WY ok iy By jlanl lenilly busall 235 <2 e UM S5 B G
ope Sl 5 Gl lgglt ey dadl S5 e
oo Lol Ry o Slisgy Gob of wlal WY Jos <bed ol
oo A1 channels wigl JS25 ol wlisgdl oigl oSayy .Gpgladl Lu2eM
electrochemical potential — SluSyyS agx gw e wlnd @
asi o opls 059 By du> ccarriers July=S Jans ol 5i «gradient
lgsel) puldanll WS @5y 5 Coladt B dillyy o3l slsdl Sl
A b Tyl BU olaall pasind Bl Joxs i00 pUmps Lopl ol
JS B Tl Bl pasins ylaa)l wlsadll o3l Ll Ul gy ATP
o B 5adga olsdll e byl diyas 3 (pyrophosphate Jiy ATP JI
22l b G 5ySey . AE) WliyeS Vigmy PH Iy owrgpadl ol 285
055 Wi+l i@l IR e S5 JE U eolS)) 1S, o8 Jeiedl sn Sl 41
calgadl Gob o8 b i e Jall g pamg ¥l gl S5 b 3
Flowers & Flowers) wUsdly Uyl pn pbaidl Ld amy 1 oa

ARy
Lol Alaatiall golall culilall oA daglall Josi dagh
- 5 Lo «(glycophytes Ji) Lolall <blll b Tamplll Jass T gl 5o o)
Ton Selectivity Cilga¥ iaylas
3 L 125 g iyl ple Ghny 5 Tonghall sliamlt minn}

rj {9 EC'L'JI )._Jb ICPEN R JEA I IRATY Slue e 1:1.._.-._: J_.;.).’JS“} f‘j:'.-"’j"’“ Uj._uj 1H



Vo4 padlt Jualas 443 jealia

LU Ul polaial go aas 3 UL o Lpasdl wilsadl p3Msh
Anglall Mans 26T 055 o oor LA @Ued o damnb wlgine e Edtasy
LY oSy . Sel oilett s ly LRI S ge aas Y JI Al g
Jis = BlasS 2golaall wbp ¥l o Jmadl Lo 5,000 (5 Laa Wl by, 1 ol
o 03 ag) Ly ) sy gl Jans B pgnd ol — ppligdly pgaagall Sed

.(Ya4v Shannon iwbeadi GliwYl 5 Zaglll Joos tawad 5k byl

eyl Jl parabiphl 0o Al D o Wdlodl Jo =il 5,5 o
gl dleas b LuaYl o Dlle Dmyo Jo jal o) p5dbedt b (KNG
polaisl o amdl NS o Ll A gad Ul e Spgr cidagiolb ad)
T+ *A (5g,5(y Shabalay L, a51 wlgeidl J) JUly Na' pgiopall

SR BlnaYl Jo wbldl 5,5 pur uatll B e 58 bLsyl aay 1,
D glall Lglamiy — Tomglll Uil s — oyl 23 pgualgdl 00 s

Cad ady paisE Na' pguagall I K* pargt B ol Gle .laa
o by pidhogiudl 3 ppagall S pexdll oo JSI dais cdaglll 39 b
O pyeigell ouyslS Sao b i ol Giamgy WS 30 pgaslipall opms
(Yr e gy Cheny Zaglll (gl s G0yl L0223, depolarization

Tl ele 45 s J] dpogy Pl palaial Go T gamall gl pline 3234
vind e Ly (Gpladll wlsadll (8 sanly wed D ge — L aa JI—
s ogaadl B Al Goyay gl (Ll 2adl ks e 2Ug Yl 5o paladl plyYl
(0 Y Gy gaill B ol al o) Loy ol o G GUsT g Gl Yl
LT e S I TRVIRSTE SO (L RYS T (PO A E SRR
Alall Ll Ul B 35 L



il il i g Bl Jaadl peadl) 4y 5 Y.

Coligy i @5 (o sl

Jond T 28T sl amy oliadly Hgandt U pSI ge anll
UL B gt T gl

iyees  halophytes doglall Lodf Gl LI @ULY phias ol 1
r}gd}.a.“ U"ﬁi e oS O puan)]l LgTlgand 6.9"' rSl_).'g’ ¢ succulent
o Lo el bl ok pdlgies b ouadl cds 585 095 LS L Sy
.(mesophytes i glall Jasdl awytll of Aily Laldt LI

s g Lais Samg 3 «Osmotic Adjustment 53 Jpaaill ssig
3 LI Al e olgize B oly) Slasl IM e SLUI $hgend) Rl
LI ERVE R o welsiy Lladul — (Lab )l oo olgise LI RIIKES)
S8 500l Ciad sakey LT oMt Je Wsilanat fyalud D 2aiy — o2l
Jals B pals amds $3 el SRSy LUSIE edliat i J) (5 gamd] Joandll
pldst e 8)Lo Sl LI ookl s 9 LS ¢ f g all Ul cinsy @Il

leadll ¢ Osmoregulation l;j,.;..i Bylg wblall Ui giss Sy
Ggnll SLSI o 1o I D185 Lo gy S . p3ligiedly
(Bl gy Ul 38l Lgs 3 ais compatible osmolytes asiall 4l
Losle b Leanl oo g

Ly g S LS —y

glycerol Jymedad! — manitol Jgigtl — sorbitol Jgiu,sadl — 39,51
.1 polyols =S s — pinitol Jgiuisd! — arabinitol Jszin!, ¥ —



(R adll Jpaloa 4o 5 jgalia

t ko g yiosd| LS 1 —Y

oiole — bgladl Gauls — betaine gumdl — oulgyll — Uiyl
— choline ¢ulySH — glycine betaine gudy gmebadl = Guenladl — &5,
.PUITESCINE s 7 0|

s gl golem I =y

AR (Y++¢ Sairam & Tyagi) LUl paels — .’_L_-JL..S,"JI Y- LS
ppogall gl ae 03153 @laal Jle Jons L Bathl 13 Lgall polaal
gl Bomsi ol LS il

ygdnll b LN LIl Gl 3ty Sl ge s B of pslell ooy
AW S B S o Gopane A Gygiall LS 505 10ss Ly

& gl i pedge o oyl (G Bl Ll o pi by
ail o . wient e Vg coye0 o Y adaldl g JUSI sag YV O (L
1 B398 Babyyy Lmbos 09Ss o bl calapdl o815 o pglo Gaadl S5
2l S 3 samy Y 3188 of Y1 2t glell pany B Laglll Jars
Ledans Soly) e Lasloy BLill 3 oai (udadl (S ol pandl S5 2li
LI LAl S o glll Jandl i 15 Y lbyd ud pS130 25 oSy Do pll

P sl Jax mdse LAl 3 (5ge M pabiiill B adgpdl 90 of LS
g1 05y < (N Db s Lolingy Tl gyl (135 0 bl b S
R Lad — gy — gl Bt By gesd Load) LlanialS Sy 213 of

Gsles Tdle BeliSy o5 — gl gl Jho — Tbuarg il LS of pglall o
LY cdagl s Gaiad Lolis clgpudl amry bl (50080l oo g il (oays
vdele J] Vs Jpady oF oSy ¢p3Mesiand! @UpSa po 3905y ¢Ljpand Lt



Al Al i BN Jeadl il dg 55 R

- }

Ll pateadl Jies b Lles 3 5355 Jual paale say o aliglalt
3yaS gl pladinl 4iSay Eamglall b el Ll BB M3y 5, Daut Yl
(144 Rains o) 550031 pabaiill Bye Sy

il Ll 5 — cytosolutes piHeginadt B DS Lgiwdt LS E 156 of
JI gt atealy csugar alcohols S.dl w¥yaS esDy aius sbo o~
dimethylsulphonopropionate «S,s U3 Lolgi ALYl oy Leolises dipolar
wibldl 5 Sulphonic Ji S Al axgy Lpaall Qlladall 5 0392y ot s
iy Lagd S 38 5 ik 23 Ulva lactuca o «Wedelia biffora - J2s <3311
atgas by 3 Pl 8 5

oLl plasa l 5elaes 3aL,)

phasid 3eS Balyly WA oSl B8 plo Lgi€e, 0 PPES Qo TRE
(gl il Daglia Balgy 98800 e BT 028 Sgamps) 31yeY0 Taglis Boly olalf
Shannony st <lsadl J1 a3l L S5l ;(ﬁﬁs Gob o 30l
(184y

t P cotilodl po degame o gty doglll Jani gl poid Los O g

L o2 gl ghy5e =

o = S b Ly Jad = Y salp sass Je 5000 —Y
gy lanli gl

el B AL TSI Ly panll LS N 815y ] e 5,080 —v

T b e 5,080 ¢

pgladl LsYl ablas —o



yar i) Jualaa Ay 5 pla

S pa=badl Jl paogall oo Wle Ll sl Jeas (e 3l
NS> ST/

Lgad s yall Cxﬁn oo oaladll o LS (3 Lodll saddl sgmy —v
.(Y++e Flowers & Flowers)

Faglall Jaard eubibiall ol

o 2y e S UStey Lnglall SBLAT Jand oty pige S o)ll 4y
ol e 35 o Budd Dlase o Ly cAbuey o ) Jorill 3o
Sl Sl ol JEA ¢ L bagass — LA — Cinoy dlise L glpad
— Tl Ll e e Ml 0pSe ¥ Ly, (Rmglall Gipladl 3 Jhaally)
Jalge 35y B boyen b of oS Bl @liadl oY — Lo glal] alosa) Luilly
Lol LA gand 5,50

e gy B = oads by 8 el — Lamglll Josd) S BLGY pais of
harslshyge SENENT 5eb pac oSly <3393l Lamylgdypll NN any jleb]
clpldl AL Je Uil oMoy LuanYl ooy Saske LS g pas gy Y
(V3A4 Yeo & Flowes) -y Slyy cuSy5 3 Lgnaa S

gLl Jamd @an it Oligase

o I Tmghall Aasdll B cuSIAY LU Y Ay
gl B Lyl polad pas ilghe Bap JSLA — Gapbll Jiad) Gk
Biy LS Daphlly (o glal) SBLEI Lladol o ! Jolgal) LS 50,
o bl (Shgl Sl B asldl gall Jalpe ooty il Joas
ety bl e JS b el Jans ool sbp s (Doglal) Lglaas
Ll Sliall Slian Wilge ol 2y LS bl jae Salyy pailly 5,31y 5,30



-

Al At} CAg Bl Jandl puindll A 5 1t

Umy 9 gl Jamd Gl (QTLs :f)laily quantitative trait loci
Jori) Llall pilgll ge i Arabidopsis Jly phleblly uadll (8 <ol
S L s gl B Sy cgall pe B Aage B Dyl
55) Gl sl LS Tldl MWle s LW Teglll b els¥
.Y+ +o Yamaguchi & Blumwald

gaill Uampe DML Liats Lomglll Jand o 3l pais JSU8e 5 oo
prizy oyl 3,000 e e IR Ronglal] Ul aay — JULI Jow (o = 3,30
(ol L ol €S0y 3G allt e U Tvglall Shands amy LS
A By Spoldl Uompe IS Dwlan 8T G€ly el ¥ ol Moo 2m 8,30y
o Lmglll Jan5 s S9gr 055 ply ogaadly 5581 0agSs Alaye IS Dyl
Janills (L By Al 65 ) bl fgirg il S S Jandll o ld
Jandlt jolae 24105 aipy (S Asge B Jasilly s Y gadll Sl and
canly Py S5 (P Lot paadl Uplas o5 ¢ gaill Jalyo i (B

Gl o JRUH o Dmgll) Jandd il Lber Tgas olay S
o Dly D! Jolgally — Tamglll Jams L@ J54o and 31— TSl bl
LI Byl tglally cogdlly cRamdll DghJlg cplly (Bl  Lgon]
gl 2ol pprdiingy Lomslall Jpmall JasS e Wiy a8 sl Bpddl Zosh
cais Domglll (S giuo Saliyy Jpaamall (8 Byadll (313N oaie Loy SN L ylal)
o Ly (gl 5ol Boby mo Jyamall B palsGY Hlassl Bad G B0l o
Amslll o Gy Lakinis gl 3 Jpamall 3 Lynga wlolidil digas

oglll Jos ol B 2P o1 0Sar (1 AY Ll Jalyalt 0y
oo 235 Bygt 5935 Jaad Toplll o . 0og3p 3y Anis Ml S ST U g



1o padl) Jualaa L (50

BlS o — Bals — gy U1 Y caaa )l Bl ae Jolal) slzell pam
Slil) oSy I a1 S aaaST SU LaS 5 YUy STy Lo 2> g1 obdl plasiid
J1 Gl elggll b gyl 28T S 587 by a3 Layyg gadlt oY Lysns
A 32S 308t L W TN vdalall slegdt LS o welasdl Usleo
Jale W dals peis ol U3 | Luabll LiYome sie Lol 4.:-...._.)!.1 Jocs
s J1 — bagmy d> — og3e 8l Jo elygdl wlsle Jyoy g0 JiL Dslll
.(V44v Shannony aayalt odo 86 1 Jay .0 (sl

gl Bl B Los Ziandll Bl By b slagy Lomslll Jans opld S
Slasl gt — Tvglll 8y ais — 33 G penaSY 50857 (2SS e Y38,
.(V3AY Hale & Oreutty slai gaill

Gy s LY Ptanly Wy Sle el W unall e g5
O (S s Jelilly canlgl Jiadl ehyal gur Toslll Bad ool ey ¢ Jiadl
Bpto wlalus 5 WA Gy putdll o .10y Lebadl Jolgall Lilises po iy
Syamall psfs (5 — WIE — iy ¥ 215 oIS ol Lgud oS3l 3y (stmall plots)

paadiod] cuulidl psall

U pay oy ¢lagel o Ailidna Jorln b Dmglll Jooid il (gl o3
oo Sl oy ((Apsll SLLAL B) Wolsh Dapey el 5,300 s
oa G azgs Fy AU billy UM 02959 ol s Yty (33
& a2 ol oSy . Sl gl s sey Dl Joas Gy B g el
Lo glald Lglaas o WLl ooy AN — juadd) o — axigl Jgamall ol
Gl — Dmglll Jass Gagb of LS .(V4A+ Norlyn)y e Jale ilis o
S gl A yo O ity = ol il



Gl dinl) Lhg BN Jaadd padll 4y 5 R

St L o S o oSar Amglll of Slabull o 2pas BT bl 5
i o pgbl LS LI Sl G 38U L 0 Y S Ly« el
oIS Ly B geill Jale g5 Las 5,0l Lgb 3 Emglall ST Slams LM
&Ll e ol e cla ] wdey gy 5 aT Sl b o (S
2331 8,38 pas oY clmplall Wil Jaos Lo Jda Jidl ga 5idl wlif U e
ot 8 — loglll Jood] Dasims 5)38 L Jamg Laglll ogag S <Y 61;
o s ol B UL delyy @ilS 1] (gaadt Dogas — Y T galll
(Y44~ Ramage () ol 3 o3l 3085 b e olaay Ly oS

e LU o 2ae B el B psl e slays Tmglll Jas e 3,08 o
clyrly Lavslll Joos pasiy coss O 130y ey 31y 8,315 ¢ nlly cpblobal
B yiio §ygar sall e o U je S0 Dl A Lo 381,901 ol ol

ol mglal] Bbeal Bagad 0385 dyyladll Bl Yl ol sblablt 5 aady
oo waiaill @tpSpll B g iy el bl Sl gailly pe3dl Sl gl
Sie Y dygne JI U1 U 635 (pgeozo ayslS Jaa Jo Vo Jls>) POl
oo bl Bl 3 5855 A8l oY 135S 5y3le Jasdl 3 553l 283 e
doopSe 3 Ul clu paBy ity oLl BB gl sah L
b sl A1)y b sgalll — WU — ey (T Y el e gl Lol
.(¥++ ¢ Foolad) El:..'.j.il S5 3 Boly o U0 apiay Lo e JolAN

Sl jeb 3 Daglll fand o Joloadl ga 22 5 aay Sl By
UL oo Boliiudl oSaly (T Ll 2 Jaadll e 5,05 — &3S — S
S oAy 5y e JS B Loglll Jasd) S UpeyS plady Gkl

(1448 Rao & McNeilly o) ol l) Juolos o Lamry c8ilaamdl ol



-

Al il Jpalas A5 gea

Lwbod (o ALY L) et (28) i)

tan cild gutial CBEYL 82 ol oS Dol Jaadd Loyl ol
pSLA Laglalt 5alysy « JUl (53gem Bt Il g b uns gadll dani) Laglall 5l
.(V44v Neumann) <Ldill; C.Ul

Jand alel Je QBN el Goma  SLA gl sy 03 Y S5y
lash — (5Say By ¢ gy Baama wolial LT — 5 gy — sy ¢ ol
g Shg uS)S B — lu — cliall M5 mpead — aay

b b Aoglll Jonidd B a5 Saoasiiad 3 Gl pol o

Ugaz 5 il g o8 B 458 Dame el pidl 25 Janem

sl oY

oo S Ty bl dep (B 55 Danplll ol Lle (oYl L
RIIP [REARY [ O TR

Aol GBgyb wias s sl sliy—¢

a2l bl a5 Jama—o

alyalyll E_',U:Jl oyl =1

Bl Ul S1 5y

2ty 5,3l paifl—A

=lal g5, —4

Al 5385 e §yadll -y



A Autall L g lall Jeadl padl Ay V1A

Gl ialus —1y

Lgiimgimad g Glysdl ge —VY

GUgSe Cilihe g SolaiBdl Jgamall o35 =Y

Sty paaagall Uyl o 3h5Y1 sgime 18

Aomglll gy s pgusligd! yais polaial e 8,001 —ys

p3dstad] Lly90l 3Syadl 31

LMBJI ol —\Y

oebidll Jass —VA

Ramage 5 «Yav4 Shannon ey 4aJil L3g,BJl B @l Jde 8,01 =14
(VA

S gims planisly ¢ LI gaill o Lms Alnys B pall 0550 0l ey
I B ol a2y Lpwd Lakie ppdlS)1 5055 055 Y 2Tl G o
Sl oty B aglis 0555 Y gy galll G0 Sae spb (B mglll Jend] b
8T oSy ST gy Uy p3line 8,5 Gl1 gaill Sy (B padsl oF Y] 33 Ui
agins ST pald B iy TS

& el B SIS LS Lgdadl LS e Beae o pépg
slee¥l pSay ¥ G ¥ — A gt Gy ) Led 5 (5 Amglll JoondS G 5L
AL Yl Ciliie 3 Aaslll el Raddyy UewsS Lola)l B e
s o5S da oL Yy (led oSG A LS plpl (B L
0955 LSt ol ciamglll Jass e 45,8 B3 il il oo Ay ol
! T gl LS W 5 ey



L3

114 padll Jualas du 3 g9alia

St Asglll Josdl WY oSayg clgale Jgnr AN Slaall Gar o9
tl b Lguld

b pprageadl Jf poaUigall Ly ¢Glgd (3 gl 5 pgua gl S5 —

eyl o Dalle Dy — gl o — GlyUl Cyg S of paaageall 515 dial
prlly LI o JS oo oglall dlasis ol Ly (B — Jablly — cwakioly
pamis g8y — LIWI pgragall JF poaligdll T Ll . (53laandl pae lly pias V1
BB B aShy bl gy Jf Loy oy B — OBIW Sl Clal
pogal! paii e Y gl s 5% Wt ods By cpaaageall ol

a3 e Jar; 3l Na'/H' antiporer gay (NHX1 i blas i —Y
Qe @S5 b 31yl pazagall g1 e Loy ¢3tanll @lsantll 3 Na® I
apd @S5 B Lblas bk Sl e of Gigyall of Gl L s g0
039 prfdse (o vie— Ly Joley 5uS,00 ang cdse gl V20 58 35 pguageall
2y (Bl o pha JSHIO p> 0 0,35 88l Sl s L315L) Gl
e lam = Tgjladdl clydl 5 ooanls samy oly Y ppopall of &3
ol 3 Y g — gl

:Ba chalophytes Lo-slell Lol il poblas pal g of a2y ol
pxdgadl sy 2yans e 45,33 eo Suaeda maritima g Atriplex spongiosa
o3y prldsa b we ) Glp¥l (B 0nSs ey dua cRplanll Wsipd 3
propall Lpiumlaa g Liling Y Lpolaps] ol Gle ((dge o Voo Jlgo) Cilar
Ll U5 oo Lalbid]l WLl wlap oo — Lebiall @bl 5 —
Loslal) Lowlasl) Ll bl GG LI 21, prrayadl o domslal
a J dgjtandl wlgadll 5 oeggall saly gass LSl o (glycophytes)
sle Yoo i) Ol g prldse e ) Y 0S5 e of 0 S (Lo
sl VYo 02 Gl oS3 ol 3] Ll pposadl pucr Ll 3y L (Jsa
(dye e Yoo Jlsm) Gl )y pafdsa



Al 40N Cip Bl Jaall paal Ay 5 '\

Lol Jond) Bl b Lgalaimianl oSall o Lii@dll (Y-V) Jpax ums
daglall Jaxi &ilyg
oly LS Lo wULAL 3 LWl Lagll Jons o Lo L J5Yo hgw
Ay DS 5 Lemly G Ay Lgie JS 598 8 igas wlio Sus J) oy
C._I—l.ul JB ‘;\J_Jj.‘s.”j rﬁ.‘l}dl rSlJJ r,l_.:-..'.h.u" (.‘:'L.; SJJ.E“ Saads aginddl oliall
F) i Jomd SN g § Wpatdsiaal oS B B B (YY) J g
Y+ VY ;273 Munns

.{‘7" A g gl ips
ol apills G g & L1
Jfia, b i
Ly peled V=t el e s gy RAal plis)) A JO) gLl padl bl
Laxs f byt il PPN, W' 31 IYOR [ POPNT
e gyl vy o Spya i badll plis)| el U
NELEAS aleyed o et Bl plis)| g3 W)
pasn o paisds &,.J 38 alasld pasts el biill gli! =y
Uptmt
aShe parbol A =T LA S LB ] e il gl oLl e 50t
RS pypdyy Uesill Lads of caling ¥t 2l
cay ) P P - T B I JUTO § POL NPT, (R R Y (P
ST g JER A T {iyyt sgmdly
= gl LR SO WU PR T S Sy, (DB Syt platii
JE boslrd 5y LadS 5l bl 4k
a2 et o1 a1 baall izl T gl

Lads i =l ek
Je gl X oV sl e s Y ERTN, TR el Gy olie
KNL" 5+ pypet aiiy




YV il Jaalas & 53 galaa

0&‘."’51 J..a.n']!

ol g B gl piaiud! Qi god

plat <l 1 ooy ¢ paadl Ly laal pal sad ol Taglil T3 e
Oty Gamle (o C,:‘Jt, goosbt 1an Joliniy . Ul o hilay S Ga)ll
igr @bl 5, Y 580 Jaolidl LI Logllll iye9 cdogliall pudill les
(Y A) o S L] pea ) (Said £ adsl)
42000 Aagleld ol dsbas TGS (% i) Al yadluciel

Wilehe cme I Jelgall oo dany oolpdl Gegled mashl Sls Slo
ey yadl 3 bl oo 928 ST s oSed — oy ol — Lete BaliwYly
2L3s Ty Layt )5 ey Ao puill] 2S5 0gSly ¢ Bikas Lapb Jloy €S0
gyl el Sy IS Loglidt S BLAN Dl | Ll

oAle W aiaglia A calill jae il

Sl (B andy cane al gny Ul jany o1 o S B Lyl S
1468 Yarwood oe) gl bo U5 sl (ag cpuill ol s ofp2] 2ie

cebyaldl 5eb B GBI Jedll Llo LB pST Lges LU 0S5
Uil ysb 3 RAiZOPUS Lagialy Shillsy chagie o8 B elaallyg

LSl palie 3 LS o yanll (3 Ll puity 0oba Y1 Ly Laglis Slo
blbdl 3 Phytopthora jbill daglisy « juddl A Erwinia

G LS Gandl B bl painy ooyl Gann Ll LLEI slays —¢
(Erysiphey i3l sobudt ol Jul 3 (Pseudoperonosporay i3t uslul
LN



ol a1 Aaglial il A 3 WY

Laiy ¢ galll o B lally 8,50 b Y1 5 Lol DleM LG sloy —t
rblbdl b polaidl pbal Loglall Ul 5 LS Lnwgill Sl 8 Loglilt oo

Lo LLUH sl L B,y 5,501 gbY1 3 4o d1 Lglis aloys ~o
Lpall pblbdl Lglie Ul b LS ool pany B Wyl JusSl 3
lige oy «(Urompcesy 1uafl Jbd oo JS) Wawldl Lglis g Erwinia
gl

LyLas Yl wlall Lgall ol Jall — Bisdl ge oo — oSe . Lisasy
Lglill adsid Ly Pl Ll jes 3aL5 ay Facultative Saprophytes
sl =bdll paisy Obligate Parasites 4 bl bbbl

a2lldl culslal) dagliag cul joldl &oglda 1 ol )Yl

s e B (Bpald) yeb B LoD gl ool Lan eyl GS Jeaks
o 0 Yy uheo Tali By c808 558 I3 ¢ Upgosy o LLAN 20 808 slael
Ui B LT bl Japddl (2 ol puldl e s a1 25 o o 41 oIS 13] 203
ol doglie o S8 bLsyl By p3k Gl WL blAl Ll el
Ul 23 Lisl gy 3,0l b B pall o] 05ad) ¢TI LU Laglig
) sl pie Lol !l Phytophthora parasitica il Lyl
Sgan UL (Y4avy Blaker & Hewiit f.a Gy Ll 598 gl
ool o Lagliall pisll oISy ¢ Jy¥) Liaall Bygll g5 U jo 5 by lpabdl
I S Dogliny 230 5 s ,La Y1 s ol tamgy vt ol oy 5l g

iyt U o (vaAv) Dickson & Hunter wlulp camssl 43S
Lyeudl — Xanthomonas campestris pv. campestris 1Sl 355 P1436606

ohn Loglia LidaSl a3y o ALJI iy 350000 Sy5b o0 JS B o9Vt Gl 2



\YY wad ) Jualows 4y 5 fedlia

5,00y Loy Bass 1 Lllall iyl oWy Bliol plial Lasylis) () !
2K 31 Tt )l

& s el LY 8o ol Jf (V4AV) o9yl Thomas Jwogs g
Bls wd Ju3 o2y P e Vana) Loty 931 ool Byt Je g9l
gt e Lo sas chndl Tl Jsy Sy )91 Je Lo 502 oYl
bl LloYl Sasy Juill B padius of oSa Lgall Uigyl s (1oL
Jasdl Lagyl cuns ALY

— 50t jeb B — lylasl a0 O (14A7) Lower & Edwards <5y
F sty bl B sl elpdl g ESLY

5o AT ! wi ! w2 Al il £
Colletotrichum lagenarium 3SLEY obé
Pseudoperonospora cubensis il ot bé
Fusarium oxysporum 5303aeill Jypdh R
Cladosporium cucumerinum syl S
Sphaerotheca fuliginea Al el S
Erwinia tracheiphila el gy ks
Pseudomonas lachrymans Sl Gty pas Ly
Cucumber Mosaic Virus S ahtny o

Jodly Begles oalsal 590l Bolygy 5l el a5 LYl sy
o? ally (KB oatadl 00 a5 padill Sy <o yall umdl JBL gl
Syrid LAl il i L Lt of g1 Ladadt Byl gad Uye
A Ghg Y gad U ye B Lgd sl Lzl

Lot bosys ¥ 38 Ls AV 2L JY olasYl (14AY) Rahe il a8y .13
landt otylan 1 23y Sl S Loglilt @l laal



waladl daglial ymdll 4 5 1Y ¢

— by Yy oyl Jypamall Suiliie ubye axlgl o8 A el Giang a5
shil) 4Ly ol gay sl N Basly L Loyill 555 of — Dot 03 b
sy vGahl Jadl s gudper Ll GBS Cuay Y1 Rhizoctona solani
(VAAY) 0y>T5 BOOY sy e ((Belly Rot § il by pie gi) S9Siat)) Ll
oo wamgl i I 5 W1 Jedly Lol 823 5 Ll ge U Yo on DS Ul
¢ Wiy (bl @) 4 ) (el B 225 V) o 0o LA Lo 08 ) V0
o PS5 L i Laglilly o L1 (3g) Laglill oty Byl 51 1gam

8,01 5 Al &5l by dhiie 3l peld e Gagliall g

Jadl Loglis 3,0l Lils ioy Loglell Aio gy bLs Y1 e UL 500 o
candl Jlap¥l ol W Leglall bss dus cologa g1 gl o)l
s0S0 Slai gly Lo LLEN RS 5 Ly csayg)l Sl gyly 3 gulty
.(v41r Jones & Mann ey auiy

LysaSl Zoslil) s Jghull Pto pblabill cumr omr BL3,l opzy oo I3S
Seaall 5 A0l spall Lolally Pseudomonas syringae pv. tomato
ple & (fenthion Llaali 32Ul e (s g $)) Lebaycid wueulad (50 5l
8 Usag ax 508 Wiy 392y (V4o Laterroty H. Laterrot Ea¥ 14t
aaalls Lety oo AE LT sny PPO o) RLUaI polabll S5 pgane 535 Gl
el Aagss £y8ly < Liriomyza sp. Sl wlits 818, Ciuags Lebaycid
yne oSz ps fenthion gpsiill Lnmlas jLas 1 Gub e il s 5 Pto
LS Lagsh ol 132 cpbadpe osien Lagd pSoniy pliaall <ilS ) L — X —
5Sals g L1l s WISy s 050y Pto guandd sanie G 1 Sual,
(7+ v Pedley & Martin o) pandl lagdny 52 Fen g (Pto - puia)l



Ve i) Jaeelas du 3 7o dlia

(0.4 ekt (340 S 0 (o 3R casenl (30 AYau 30 Sy ol 5 LT3 g1 7]

A ndjall Camall o ElVaa o0 SSSY Eagliall i K|
aalgll ealil

W By ol comdl @ (0 vand gl Sl Daglie L] oSy
Zﬁ LS n.i,._g.'i.i.u_JL d-‘-"!-‘ (Lj‘)j.ii EW-Y J'i.” i

5?9 ¢ sl e Balie Y eekill B UL G1ye Y1 gam =)
LSl il ha (e Balits 505 wbel LSSl (oGS o I ol 33y ,b

il o Gl =Wy — Hiliheo adlge 3 — Samlgll Byl S9an —¥
Ablms 095 ¥ 5 i Wiy rand N L pl) sbpsmad | s i ijh g o 51!
.(V4Ao Dhingra & Sinclair ge) 5,08 o o <Vlg

aalgll @bl le Gaje o ASY dagliall puds &)

o AL amlgh Ll gae Lol e e gl L, Ul oS
oSt = S B — pblbll @bls Sgae ge Frazier oS5 . Sad ¢ b0 s
3hsl gy <(oupd) all Jplly «(hi) ylisill Uil Lyl s oo
5 o &Y (Veey Andrus o) (lagibasy saadl siay « (Ghd) pllsdail
gl - LR e v | W R PREE BT PL R N 19 shal Le (ol
AST b (Zagtin ST colidh Jaa g1 wsle¥1 amly LY o 9Bs 4ol
Syl uslel Llapl L

o osil G Laglady el Jedll caadl A g Sl aey

Aaglall e B b bl gy Sl 8l LN BN e pblabl|



ol e daslaa padll 4 3 A

Mi el QLR By il si bglady LloN rbld:.li Ul s
e U T el saay B A 5 edll Jpdll Llod Aoy Lilaaay g
bo cwiandl 38 3 Jisi¥ olSy 03,0 o . ades o3t ligd Aaglis byl
Ol WS 2gy (B Adgll JBVE BB (Mimi T Shgll S Al Jipadl)
Jpill el lilis < Meloidogyne incognita yshadl i 1ag5lag) guss
DY 8 ceng SUN Ladf B (Fusarium oxysporum f. sp. lycopersici )yl
lgilaniily Lo L @ Jadll Lo LBy faglall galio laglss rjl?.-.a) AI
fjli‘ o PPILY f‘}u-‘) L _);-1!-_: (Lﬂ-g-_ljs:v :-_IL.O?U b6 dj.g:l.u Ia}li-a}
iy S 3 Tl oY ) ¢ (laglSy Lo B - Jgdil LloW BBy laglell
(ViAo Webster o) Judlh Ll A6 —
o2 33 SN Aaglie (b Aduadt Jalgall AL

Lon wolST oo L3001 Jolendl o zany 0210 @bl Logle Sl
Tygh Jly iyl 5y Loy @ e Dyl pl (sgddly cigbdly o801 )
Jolgall o Ryl asge Sy LS (R olialy (Ll plsBy « Zpd )Y
Jotgall Cilidea 33ln D30l pe el aesl U cdaglilt 5530 L)
s 1 BloYly Sgaald TRl Ll Jalpadt 50 for uasdll p3lay i
bl Lol Wgas LT falgall s,

dogliall A (sguell &8 Ll &5 Jolgadl pSk5 Vgl

ol YU Llo oLl LLE Je Gyaall AL Ll g )kll S35

. g2 LS «Predisposition —L UV PV Y



1YY il Jaaclaa du 5 fgalie

23,0l Aoy =

o s Byt Dy — 1438 — a0l Lo UL A6 S
tae ool el Gy 53l Jui3 LAl L

sl Jhiy sgadll S5 paLSt el 3 pbUbl e ek 23 ]
gl Lt i

pdis I ol ve Bl pTee 3yl G Wealdl) Glyl baaps Saj —p
S 2lilge o iy Lol

LYl sl Baly JI pahall udlly gag)lt Jgilt LS LagyS Sok —p
Botrytis i,

Osagr Jb p3 0o galsB Bl — p P B> Loyl L G35 of ay
(V408 Yarwood) USslu Jixs 31 ologpidls LloW Lndt o o3 —

Z*-L_a:lj-é“ 3_,35.”} t-).bﬂ Al —Y

gy, Llopl Lhll Saly JI B Ledy s 5 cnblall Jullss 533
Lol p2oF Qb oy o W Jull! o 0y LSS Gkl Ll JiS5 3
ol 31 T Y] (LI gl oYl raonill TG ST Lpdany Lo 53,801
L1 5algy 5 Cad Vb 5565 anly pyr Bal pI el f 3] 2l el
Byt Kl | Tpoll il pds olasy 530 A5 S5 Y Ly (Glal

Lo pblabll Tl o 35 Saaall L3 3Ll Bad pais of axy SIS
.BO!'ryﬁS )J:.ﬂ.”.n LLa_)U H’L"'H'j u.n..’v-.” L_d.-lij Ed)‘j’._lﬂ' (.]y.\.]l.!

Lol o i gl 8 pad L) pbLbIl @bl pagps of 2 LS



uhly‘illajﬁd‘)-hﬂia._:gj VWA

L__JLa-aJlJ.aL'l-ujl -y

BB §— Gy pl 58 polie Ol g — AU jolinll max S5
G:'“ arj._u..-utl'}:l.”} U}i—u}iﬂj sy il yolis Lg.a.nij t.u.alJ.a\JLn LLa?U Ll
foskt b — aal Bl — LSl jlag) (e

Vi clole Bygay palp b LD LU S0L) JI oy il 5005 Gap —
pbLablt 3 (6,155l Jgulll 3 LS« Liama ol Lo LU M Ll

e YL paay P Dl LW Sabsy I jeiusdl 0Ly ok —o
595 L LS (Llyolill 3 Al Balige rpdy Slidl 5 L3I hlipe o
oLkl 5 5,081 Jppdll 5 LS e 5,50 @lla g L LRI Cins )

Y ciels B ygay uz,lf'ﬂu Ll LU pais I r}...uyu E.aLg 535 —C

oA Geasdl amyg el 3oslall LA Jelgall Ak L.L
do gL8nl}

sl o UL B (a3 gl g8 5 33 Lt Jalgall pal 5

P PESE

A5 e Wt jpl pay (B B 0a1al Leglis b 3G 551,001 2o pal
g b

)

G g (AT dau ) ol 2588 )

wunll Fusarium oxysporum f{. conglutinans Jbill Legill 5o ole g 35
Uj o g ‘;'I.-" -4.0}11“ WJ (B jbb) YETLY Lanfas| Su?JJS.H Uj Jl).a..a\“ u.b)l
Lrlas — 325 Ay (A 31 Uuey 5,51y « Wisconsin Hollander &l
.Wisconsin All Seaeons Ciiall 38— LaSH Lgizel



'Va il Jualae g 5 jpdlie

3 Lyl Byl aye B Sl Loglll o G Usgr Smadll oSey
qr obad L pYE Lojlue 20 §)L> 5 5j0bl g Asge 5 eglill L
¥ Loy oSl Lglll) Joad I UL agexr W3Sy (Dlopl L LY
MTPRRHES ri iyl cOUST elgw < Unpdl Doglill Jomd U UL Glas
Ly <ol olas LSgll STl maar o5 L. 67 YA oo AST 1550t cans)|
umiT ) (30 Uld LpaSI Laglall 5985 Vg « Ungunsd) Logliiall Aslodl LN B3 3
Sgm olai T OB L o' YY 08 Bl wsdsl 5 L p Y o8 D B0
13y Doyt 3hb oa B Jams ¥ 31 6T cLod — Uty — TLWH it
23S Tbopl W1 Ll Llof By .. p VA J) 5yl BRI saiul

sl LeaSl Logall ol =blslly Lo Wl < BL o Suadl oS
[(Vaey Walker 5oy pYe lalais 50 3 Taglall Lol

(osislaay J. C. Walker Ll 3y Laglell oo SI Lol culsisat 18y
218 B ool Lglel jaasS Glo¥l Al cwasauly Ll Ve e ASY Lgliey
LhsidlS 3 Shill 5o Byar AR amy Led cdtas) oSy Gyl gty s
by Uasmdl Daglalt 51 k) abadl LI Dlo] o 3,56 =5lS (¥ o8, UL
o1 530 Gy AN 0S5 ol Lady pT 08 JE Tyl Byl pall wie S (A
.(v4Av Bosland & Williams y 3,51 &5 5 LLoYl wilas

comyly Laie — L3 5y daya 485 (144A) g,y Bosland .0 33y
0o Lrgdpd W puai plasind me (a0 Galel Jo — P YE Y0 g
temperature soil il datyy waleal B Lolall eyl Lo qumld! il
L yeiallS 3 Tampbadl gl cund 0,801 g0 Sl Bae il LS ctanks
Sl e ¥ o8y UL Llos Jygi> B



sl el Aa gliad puadll 4 3 YA,

o Loyl oty Usmiadl IR aae ol Wolyall ok caniyl S5
Ayl Lagy pliol — Bl BWI ise 5 — Lpnyn BLY) Sian]
F. oxysporum f. conglutinans i) pe Y 23) VW1 wdasl ,_l.'\- 2isg
F. oxpsporum £, bl wasly «Golden Acre oo Sl Cits 3 diuib Ll
sl Loglall =lSy  White Icicle Jadll Lo B &3S i lo| raphani
I QoW el JBA1 sV p3, WAL 2 Belisll Adle 5,801 D (A 5b)
Sl p Ve oo Ly Byl plSy! me <Y 3 BN s i DaglEll L5 BeliS o
sl Logalh o 0T ¥E 5 oYY Byha b Ules Leyleld Lyglall oy ¢p Y
Y Byl Bkl g v By BN s BUSH Ble =518 w3 L (B )by
Ba oYy Bl V1Y B, BN 2 Ul 0S5 o Ly < lgie JETl

SL o5 18 a3 Ypsitass A3l -

o0 JSI ot Laglih yoms on S. peruvianum aPI128657 Ul 2
SU M gl Lihe Ji3 89 M. arenaria 3 « M. javanica y «M. incognita
Lo gliiay Adgall dpladl pbolaball LY g g,;‘sr o3 Laglall 5 oSy
(3 g3laill

Logliay NI s Lugliio Ld iy U1 wlolall 5 cumudgl a8
M. oe Vg3, DL PS5 Sy of VENB A of O} b ,laall Ciiall
g teo 10 Y'Y gl (o ve e JLan Yl oSt el clagin ilisy ) incognita
cihally UN) o JS 08 Reglll 3 55 W pblabl) 381,61 ksl ol e
P (P B L GIS Lgisly op Yo Byl laslasil] Loglia

PI270435 3, Wsly S. glandulosum gl oa P1126443 o3, Wi Ll
(M. incognita 3 M. hapla se JSJ palia LodS) §. peruviamim g3l 5



1A el Jualas A 55 (galia

gl palis LadiSy) S. peruvianum e LA2157 5 (P1129152 P51 LI
oo Y gl UMl Loglill g Lo oy e Lgman S a3 (b8 M incognita
o ol 2y LS ,r'r'( 3 r'\'o Sl g e JS B M. incognita
S. glandulosum sl PI126440 ANl ¢ (5-MH I-MH :la) ol pdi
M gl LW Lyl b ptbsi WIS (M. hapla pyll psie LadSy)
ol S oln Sy oYY Byl B Llod LW Saass T ve B favanica
Wiyl Byt @l yd B Loglie bl Mi ol ud 6,5 ol f ou agag
(VA gay>1y Ammati )

W) 5o ) Ldolidh i (pundd 2s1a8) Y

Yellow Bean Mosaic Virus jis3l Wsolill Salyge v Taglls 3 pSaniiy
el wbls [Lasl siad 5ybadl Layay (88 S amly Sy Jale At 5
LI Wl LI e ool galel el BT 5 2" AA By G S
S el SBLS il 13 oSy 55l Taglill o35 .y shih LlodW
Lot BLYI e b @bLI pur o b5 0a)lt pabel o o YV 5,1
& pS Guyb 08 Sy B ST Tuaits Taglill 695 .13y bl Loglill To B
Loglali Gho 3 Ul @bldly s SbLA Guy Jasadl 350501 Ao

(Va1 Walker)
et (g IS s (pupd B 31a) -4

Ll el p 10N Byl Lt Silge o pel) Loglild bl UL of

(Vave Ty Kiraly ¢2) p YA 5y 3 0ol wilen a1l



Ll Al dagial il Ay 55 VAY

iy H | Baglo, i

Loyt bad sabp — sele — L)Yl Dbl fe Lais,ll whpidl b
piladt o Lo aela Logh Il 0o il 395 ol JI 5w Loy <023l
(Gl 6,0l premall inss Badll il ol Toglhdd e Tmillyy A5,
08N aisglis Cirdy Leo
Agdloat aud D SIS

Bysay Ll Jiadl B 801 HLAS0 e bl auisll Lt el ] daday
-9 ol Lslio §4ae Wlan| 2w Ly « Qb

Laaphll LygW e aleiedl

sy T polplly GhULL 0 Gamnbll (g Bll cans pedilf it G20
‘e Lo 25 Ukl ey DuSlyy Ulamg 3,0l Lgd

o el S B L) anad b Ll Sl ey WML 3RS -
ol ABUI Gl bl Lod JSISS I 8 psieall cogaald B yglamall Jgiadl
¢ sl | Jeza JI Glall 2ldand] o Guppall 2lad! clblaif fisis .c,._-).ll 59
Lgle M5y o pudll Ledf Ji5 2up

Toluca e 6oty B 5,abll Byailt Laglil (ublbl <¥oke asd —Y
S AR (B popell il B Vo o pae bl Zoa sl
.(1avA Russell) Loyl wyasd JUs s W bagw

Y ¥ Ul il ALyl HLeY e grenge UM seSi oY
Bady Lt TAA el i (051 ol 5 Al o lio 1Y s LSy pd
W Lo g cioglil) Rhusis 7ty (DLW LLWI lhagis L 7Y @ilS by
VAV 05Ty Oltto ) Llod (ol el e Ll L LY 5« Laglilt



-

YAY il Jsalae Ay yi ggdlaa

Oe VAT b L_J..Jj :.B‘Dj.a L:JYDL-} ...%LL.DT O 'SJ._L_IS slae F"'ﬁj L‘,S-ai it ]
oo ATAg pbLl Glhgl lyheoly axas o b Laglal Solanum spp. pblabll ui
ooyed gl Citrullus ssp. pabd! puixr e L0V « Cucumis melo ;33all g5
Oaigd Woladl slagdl Gl Led L2005 Laub L3g,b s be il er’) ghsl
(o 1440y o 1443 3 ¢844, Q_g‘-,.E-TJ Hassan) 1504 8500 Do § 2|

sl b dpnsdt L9 g B g 40 gldal ﬁ,ljl" Ol e g

U"'-J} ‘LF'E’J“ u.,.lg...all I ) I s -I:I-_I-L:" z—o;'il - L;-‘:IJ - wilu Qﬁ =\
LS Jbe & o Lalg) VSl auan 25 055y paaidll ol VI .G Bama U
) ] o Togms WD Lph 205 Lo Ghlia g5 Y1 shyaf 0%y

oYl o UL pAey M) Jlaia] —Y

Upds pab Loy GloY Syius galls 3 8245 Jlaial —r

Gl LLoYl xie a0 A Shl edd) (B pSadll (Lo 5,0 pas —t
sl

Ll Lk BB gyl gl celde o (i palal LloYt Juasl —o
coglhlt Ll andly o bl Lyladit i ol i3ss o e

dacliall squell Sle alsficil

Llow wbls Lol Ml Gapb cans Lelaall Gl elya] die Judhy
Jim 18— 23 Symy o5l Lila oo 38T 5l @bl ay 03,1L
ol ga,d wapmlt Puccinia striiformis jaill padll doglia ollasl 3 — JUl
M 0abdl uayl ull Peronospora farinose i) Sl sy « koYl

o SO e )yl S8y 81l Cod! ey Li .¢vavA Russell ge)



ol ) Aa il sl 40 5 A1

$gadl eyl — LSlagd) b sl caad A a1 H Al B — il
Wy = Bl gl (B g IS pailly Slll LY G g SN pleall B
(VAVE g yidy Kiraly g6y sgaalf any oUl <Ll

Glbaludl b Gpb bl LU gyandl ohlanl b Josss ol 0Say
laldl @ aefpaS 1r Bhid wis il e same LS, 5 (5,4l
sy Doy ol o ki US 3y m Al by pabilS me B S

Sy S gl G G By cgelll pge Dby B LdEsS Sganl 5y
ST 0 oS Lok B pghall any jalie 2By (B 2lS by ol camgy cpusl’ S
@i de = omy ol = AL B Leids oy W3S LS S e
08y pSU Sl e Dk e B = Sgoall amy L Yoy Bal Tabin
.(14Ae Dhingra & Sinclair

b Wgaldl pia Gladl P al Jlanind ol (14AA) ouyaly Inglis axg a3y
o 3RSUAW  udl  Colletotrichum  lindemuthianum — : p kil s
whlaay Lbe oS salsl) Sy ¥l &Sl el Phaeoisariopsis griseola
Siall s Calbds I Rl pellyae G301 e Yoy o Sl g mas s
$93x) o 808 S pifiny cLsliall Syl o] o ol 28y S 5 hill
olyae Sa lilad Dby Bhl Lf gl Janial 35y 5,080 Llisdl oAl
Perlite-commeal : o» lols Gy Jo bill didas Bl Liy « sadl B il
Lo YISy ¢ 5yl §yoan o sb JEall o bl u_,:z’s .V-8 juice agar
Aliaf Laglalh iy Slais load shil] o]y Glaey (5 g2l BeUS

By (ol el Jindl spae QUL oLyl piadly jpaadl paled Saaiy

72U ST b il hlat oY Ugie Bl pudiy slyy JLS5 6 Samly



-

VA® i) Sueslae du 3 jealie

bl il oty eyaly (Ya0) Wallace & Wilkinson o5 . Mab 2 )1
~ Wyolilt 3 Ol joiadl pie o) ol — Fusarium solani f. phaseoli
S8 Jia Lr"j.'u LI_‘JJ-J:’L“‘:’ &J.‘U ¢YAYA fiLl‘-‘- UJJJ:EJLI olgus a8 ()GJ.EJ- Lﬁ
LCsaod |

Sl 3 (Tasliaall saanlly phadl Gyb o 0338 o Baliiad) oSayg L0138
pals 03T il hyyh wamd Ls t LYl 25 3 gl epadl b LSS
.;_,.&I_}.a.jl lajlﬁ.a
(Dlaguall) dnasubl Sguell A daghhl ogadld (Austioll Gouall) Sdall 3k

cand bl Loglal sl ool Y o5 1 Gebtiall spanl) Gyb Ciling
g2 WS 0a D s — Lasadl @il g b

&80l culgaill (s gue

co M g Gl g0 wgam 0ahe )l Slws Ladl @l Gias
Gl Jlaninl o oAl Sals 3L 3 rl..!.ih.'i...l} e ilntly ¢ puaslly “C"-'\J"'-‘"ﬂlj
oo UL wlaliis g (5038 Glee 5 (Bla il o Dkl el
by pill Loglall o)Lzl Ul 3 o il

ciloll wand S Gegya s el (1 (80,0 limn phne Gl
ale gl (Al W U 00 5y8bu g cealll Sab oe 51eY) 3 i Lpakina o) 13)
BLs| o eilll S (o DloW Buas Laiey .0 0l 8yl L Gladdl oSLi
P DU el me gl BUS BT 4 aag G ol pbdl i !
g W gl i3l 2l il «Xngihe poalll sl e g

ol dole ()b colsl ofgw pladt tin | S daGll gasll Gpb — ol — Sy
Ao A o by Lol



ol el Aa glia panddi 4y 55 1A

.

Pedlall Bhe¥ goue

S e @B Gagy Lol oluadl, LA 5l,6W Sgae Glal o5
SBLS o 5008 olas WP g PRRRA VPR JR LS oy [RVTR (e rL_.i P gl
Juemill 23U Tjlis ALl 038 (B oy Symio Talaw By < owad by
T by bl 48 gios AT Lt gty LAl a0 gae Jlos) oo Leels
s LV S 05 Y 3 ¢ oanhl Gyl BLoY B

B e sgand Y Lagy GRS Glysd of Tap)hlt oig Saanll cusms Lo paly
oSl Gamy s D e Gy ol il LW Lasbll
oSl b Lo AL s L cdoglis Lot e GLSYI

Cucumber \ 3, sl b doglil 2Ll pads J Ady5kll 0dn cansl A3y
Corynebacterium michiganense | ,35._.J-l Zoglil pblablly (V300 Webb) Virus 1
(VA 03,5y Hassan) 5,881 gyl ua,l L)

Slpylaall @heil 59ae

iasliall Saamll 0B bl Tblaglh el Cpas N Dbl (50,0 Al
(ome wiy (b gl Ul B Tiae oay R Sl g a3 S S
NLe opS ol oSy cpdondall @lybill Wl (3 lll 3 Rl lilee paiiusd
g B F BD Yy sy BB AL wlbs B s, albd
Laalt

o3 B3 b B pasis by by hill Bladl plally UL i S S
1 S L iy £30T0 clygll o S5 me iyl Lpad Jood Lol il
Agngss pilas (ol NG poms pityadl B1SS Lo ULEy Lyl ks



YAV il Jaalae dy 5 jgalia

Lae oo 5 Qe Ans Ggh) (B UL ] @Vl Ge 88 3 p3ly
Sab g — 3 gisdyy p5ally Llo¥l it Sgall aay dele YE VY A
e dbolalt SBLA e Guarlar puBlyh oSSR Laly <3k )T Gob os L) — Jinl
il B Lla¥l L B 3 any Lo ol

Uyt alys I eblebll L5 i8530 of (134+) Tu & Poysa sl s
Septoria bl pilyl Glas b Lpsd Gam L5k (5 gl 3l Y1 g5 550 Loglil
G paial Bptle @ led, o Sl B oYl ek ga Juadl OIS lycopersici
Alille Sy daghyr Opala 585 Shill pallyd Gla s gaalt

3 Cadely gambadl go Gl S8 b Jandl jad e Bl ceadiul BBy
Rty colll g Gy b Lgr Olgw 3 Dgionadl UL L6 Lgimall ool g
By G Bad o' le,; 5 Tse P LSy 8 e LSah Dyt SBLA
pbf By S5 amy B ST Gy — Lol Bad B — R b
b e 1 Bl e =S L il A gy Tulads Ll 2ol b
Sl gty Glaa (B 3ol ) o ¢l

Ll @il ggus

Lie atypical TLuaghll péy ctypical Lumsbdl LoLeY Guy Suadll Gl cane
Al yalt lST elg — Lt LSl Lols — oY luny LN plpll 00
ogliall pailt i ¢ Jlgall S0 az0m5 gy

vigl gl o Ol iy U ot — W — 45 Ll 8 02318Y o
S8 Sy Ly i (Tl Telio Jlog 4 lsol Al Gs)ll el
Seall Ay Lt o5 L3y Dymaklt (el 3 T g5 Y palsl ay (ldle
W b oo Daglill Ol Sused Lao¥l L 3 lpl Guaslill (paSilt 3u8 5
Loy



-

ol el daglia) uaddl 4 3 VAA

rerr—

b

Voo X 0 gy ool Tpedl LSl Leball Spaall 355 bl ak
055 38,30 13n Jloni imd 5, aSd Glall o Jo f2D o 38T o 4 pug L
i)l Jlast e Ggimall bl Ll L3 IS

LSl gl s Aamgiis Gyl 988 JaiS (A Byl Tags DS 25y
LA oo a2g (B Ll J) 5o Lyl ods oY 5 o Bdye Wiy wasd 3l
IS e by oS B Ll mdy oSay . L Sy gl el IS e
Syaall S ele YE Sal Bby gab BE b U gl (2la) el B pin
Jola Ul Jho LS 55 pebse LA Jgm Ll b Ji B0l Sy aasliall
st By2 5 ol alasll el

—TE o Lajes pglyiy Baan A0S, 4f50 LSl Deliall gl (B paiie,
P G 5 pESdl Glall 555 Jamgy cpiae slar pf3ll edn s Zele €A
- LS gl il Tag b e CBan s31 oglhll

el g (o B G (-

Tmd! LS Lueliall panl) By b Judbl 2L 35501 Lo Shall 8 iy
L ady ol 028 3 p3hiy Tumasbll (Sgasll 3l R P TS [P R
mist 315,00 (5,0 Lpdy s of cganll slyad S8 ol ¥e Bl 3, gl By B
bis wod = N Bl bl By Sl @By el JB el Sad
st Yy o [T Tla Ty X 0 pa ST e (g S Blaay — 205
LI o b AL D oY Domasb 28 Do 051351 594b G0 — Ubsd oks 5 —
-l W Bt ULl Jf gl iSe (A1 o Gl F aag G 2
P I B chusgl

455 LSl of pasind) SLall padlly LyaSll g G391 pas Wl B oy
Y LugSog S olabus B Laadall pué 0ale ] 15 Gua ¢ el Jyar Leblis



1AS i) Sualoa 4 5 joilia

Il 88 daryon p235 of oSy BloYl ol L. 3Bl Ule B LI Bayamall sl 555
b all Bhaadl (31,831 5

gp il G i of iy oSy hid cad S G oY) oSa
LA paniad . Shad ¢ Bt plly 20 I oy BLly il 53y (RSN
I dar po SpfpaS 1,0 ki s O A2l 4l atomizer fix 5 il
artist's a.u' poidnsd 5Ly By g o g Yo — 4 Wl o atornizer
Chdg,ar.a1—riéudhq.bu,ca‘r.a/r;,-5r,-—v,ohumbmsh
By

Y% 0 g8 ke of e Y S Gl 585 o Jle i Jasinl b 13]g
£ Jadgiall o LS Ll QGUIJ!MI&Q;@’WY&JJ/%B
— Loglalt bl 3 Uade iy gl syl 0pgS5 W3 o gt T Jimy ¢ 00 A5
Bl Jgma plobiot Lgtams 1 51891 ey — LSl Blge oo 26 Y A1 8 f
his s 8,00

SO Pl Ly 5 Glogdl ) abrasives pg,all Bamall slgll BLS) iy
WAl G503l Sgae 2ip Awbig (S 2o Il hid Jleiu! JI aladl ciins 3
~ piky c(mesh o Are — ¥ery r-’-b:-'..‘Jlﬁ” W3 Ja padingy et by
Jlansaly el = a3 am — Byl ph Lo Cibly P Bl 2> — S
LAY fo Lahd gf b3 dakd

b M saill Sy B 5 Bpe LU ady oS .. LSl Sgaddl say

JUPE [ [0 R P U | R PR 2 A RO P - A P
Gl — syt GygYl Wi gyl Tudl — P lachrymans \paSdy wdis
@b Ly csgandl aay Y8 — VA Dpuddl Leb )l el Lais Gl ol



sl Aa flial piadl} Ay 55 14,

Blandt bLA g5 e s — L0 Tawdll Db )l (S Lisie Dugdilf oo, Lol
U5 @5« bl ndly Delall (Gpanll amy Zelo 34 =3 5al LIWI Gpb )il 8

3 any game cu

L) o @ lilud) o5 580 () i3 -

1,0 L) L) LI D (5,501 Glall Gy Tigylt 00 b (5 ganll o5
P ity TypTSt LA 0o palas sae Jlaaly W3 sy b T Jlaniy
Sidt bl oo gl Sy Byt puail yph Slam] o Tl UL B
sl 0ge of s0pll oy el B L5aly pe iUl G Upgee Ty Byl
il B8t LM cand sl Jid I — Toailh 4 an s I — 83l o 0o JSUI
Bas ,Lanl Dyhll 08 mandy D00l Bape o el s oly oAl 2is (Bl
L) 5 e Liliime Gl e of B9t i e Du,aSy YN

sk o ¥

3 bl go Ankly Lo p3330)801 A5 Ga il 3y ey Sganll o2 S
S Blalt B Lgnd S 2 OpSs AL

Phelle (S Tl ol 08 Janidt (5 Sl el 555 2 o oy

Bas Balyy (8 M (B padidl (Sl Blall ] padyer S L] sais ey
Aaglll LI, dampb s Ulaia Ghliay ply jpgb JI o3 33 L3 o ALY

G 3 Gl it -t

1880 5,85 o Whas] LaSlly Lo Wyan Lpns oSto I G H) bn oo
3 3y — e ped pl By lSH el — Lyl olgas atp SN bl
Lsllys 35 Gads s oyl (8 Janiagy Lol 5f 03,300 LyaSil gl



14 il Jealaa 4 i i5ibia

o iR o BabB gy ouldl AabE Jeaid By oul BB e (pe 00 Jls)
Bl Bl iy ealay b Bib sal Bl g B3k (pebgnt
b3n By laginy B, e BAAN 0Say x cenls gsy ol u A 5T
.pin-prick method pl i bl

olisly e Bl paaly (TBygl Akl Galpel B play Gl ods cupr
wslaaniilly Jgpallg ¢ Gl

895 plprdl o Walgas SLL Byl ady Lol ABLL 6,3 G 0ag
5 bAAH ae (5 ISl Flall o po 20 = oY BR oy ila L) BjA
&2y «\4Ae Dhingra & Sinclair pe) L popadl pday Silaay S FE
.(vaA1 Greenleaf

rhe (ULl Lol LSl pled Gaay Llol Bad Bl oSay
J5 Ghe¥l Wslasy — pblabll  Je — Pseudomonas syringae pv. tomato
saSgyarl JVge 00t gl oy 8] Ay Mo ¢ patl) gl Lyl latgas
pgeos0 suSgynl ol palise

& S Gl B Lok sy arba¥l G Glpdl e BAAI sy i
i anall o Jand BAA Bl o LA 58 31 88 o V] (Lo lan
LS Lo 5as

dniis o By Bl Srlug mally sl (5340

whne mo ddelli B0 oay «Spray Gun Method ply Ggybli 0ds By
sranll U padyen S DS Leelst sie pihy Al g pojud Jho oy pdll
SF o0 Byar ULl 55 r.m.-JL. fo Lauly Lisliall Geaall | r.:.i-.:i..dl P EN]
UL ol sgus Tigphll odey oSay . pml/paS ¥~ ks unG po Vo—A Blas
.(V4A" Greenleaf (2) Bagoss 3550 55 puiall



ol el A gliad sl dy i3 13y

EhaMlg9ae Blad g0

b Lo Y Gub 08 (RS g1 Ay yanlt o] b ] oS

sl umlt p8x e Bl i 8 GHaY1 Syl ikl Bt a -
Byl gl o — o) (b e sl B gy = LSl LT bl
A ooy o Tween 20 Yo oug Jhs 3,80 Bole DL5) waas el Jlaaial iy
s 3 pladt i) JUsat pesiyy L) 355% Bl oglo gl 70 S5
slast Baly JI 58Ul ollt BLSY Sap L sgaall el dal b3 bl
5 O ey (Lmilasy BLoY Bas Baly col JS B ol 1 Ly
I 3 posdyandl Bladly orad olbiy Sl GlygY 3y ais aay Tadyl pate Y
sl A gl ol = by g (b UL (pdnd me — B A0 ofsll Jleniul g0
pladt Lpno 03T 7 of uls ¥ 5,08 bl 0y Byl Jo mans
Bad (o amo Les (L3l gf Gl Yl 5eB Lie s Y Y QRVRIC U |
A5l ge 2ty ol S 39,5 Leangg Lo

1Sy ool t e cTieY olge WL )Y syae wilaal B i)
carboxymethyl jsbled! Jabe  ouS50)Ss 70, — Lo, pSyn eVl Leso
Ch_.._- plydl 3ol il J1 = o5 gll 8343 ¢/v,0 = 7, S, cellulase
Lt Jr o3l o B L) 55 LS cplyll Cilin iy — G153

i Oy (PN TR QPR BUPION (S E N PP PR PO T[5> | SR
Ssall Ula B LS Tl Tygby 0 — Walgas amy — UL B Lpnd s
ccdaidn] Sl B Lno 0S5 ) ¢ B oSkl b

bas gl yeae Lpleoss gl 3ypio 4335 Janicd s U gle (21 culing
wldl B U Sganll cmlia Gas 315 hang S gng CpfpnS ,0-Y 030



14r 2ol Jpclaa 4y 5 fpaba

— S — Yoy po badl g jrae Lo Sl L3Ls, Jlaniod $Sas (3
0By 1) Bl B2, Jami5 38 f g Liblhas Lygal Jlaninly il ey

po— Lol — iy 4 il liaeS SULAD Ll g3l st Ll
siis e ‘LSE'—J"“ oladl @l yhd) dya e r._dl).le AL cazlad) f-_'-"b-"J'
o T Aols — gl paniudy gl B Lkl g LloYl.wbal o g5,08
el el by @bl §yae

2l By B U gerall r._q.‘.l).le Jlasily (sgaall —Y

s Lyisly (B! WSl Glgdl Ssae B I Byag B el Jem sy
et b gl el Bl wlila Jlaniul Bylis a8l go 38 whaS
Wi 5y celaodl whyhl Syl Vo  — Lols — Wbl adn auiss
cyclone spore 4 DeVillbis powder insufflator Ji ¢iols 5,le Jlaaiol
olSel — 3 (Llalt GhyYl e ! muaady 5,581 )i p5i5 collector
el e — Ll dhlth oy — Sl 5 kel pais — lggll LS olavl
FF By Al Ggb) P UL Gedad bl oy bigae § b S
I o a8yl a5 — b s — Yyl sllly oLl

Lo LS sl — blgae B by 31 BL) e Llalt §lye8i 30 au =
Ul 5y ABa pobudl Slphd Jis oyl @Mikall (s gonll ilax o~
SLa1 2 8 Vi Ul 855 UL gl elao ol o Tl 038 Jlasie
:di.__@.ﬂl woludl il yhd & (UL S0 Qe [ XTIRIES] e "1'5 L daladl
Ll 055 Uy S Lpadlyr 3 (1 ) Lol Sl Do b U
<3 gl b S G peas wlladl Lgade 545 31 GleW o (Oliand
Aol sly (UL Gl 2le Jlasl Jo abgsy < saill agmy



-

ol el A slial il A Y4 ¢

oo B olael Jlasl 3 bil mblad Gl doglsYl el e —¢
¢Y4a0 Dhingra & Sinclair o) amly sasol 5 1305 o35 3 o oL

deghiall mhully j9aally oLl Gijh 8 s gaall

Iyl 061ped Laglall st 3 pladl Gopb o (oAl sganl) 525
olisl Lolpel o = 23S — L hll ods £ls) Gl o a2 1 ey LSyl
ooy S Y el illy (GLSI BB piey (BB piey oo bl Jadlly jpaall
el ilise o5 ALl elasl Clie Daglis oY LaSls s 3 po,ad)

Oldeull ayls e (494all

tak b coliandl gisd Ladladl Gyhll G o

alsl I"j cale by Jlaaialy Gludl pe¥i0—3 Jeby (5gas cbi Jes —
a3l alpd Wl 3 akilll 138 Sy Al )l cundl 250 0o i 3>
U...;':J,.“ h_!.;l—ll‘ :..-"La! th—'} L_,.‘ill C‘:—v O r-.u\ —Y &Lﬁj)' u.LC- Ol s L"j'”
Jies CJ""Jl ol Ll

gas g whill 5l B ool cuadly wigls toothpick gliul age 38 —¥
L 4lisg G 3l o3l abd S pu ¥

IJ (EﬁL.u EJ}” l_"..t.ﬁ J}B ;._;_.:Uj‘ anall ade h:JL.I:I.” JL.: Lf-q CJ"J-:S Eﬁ!_:ué -y
N Ol i sy Bpgl Bl B oyl il i Slie 0 A L)

Bp¥l 5k JB Olas 5 il lall dbi ol 4y il o, Dl By

il of 5 yukall GlsY GLsl by TSt Gl bl s gondt —
5L gl 2ol Jleninly ol OIS e LSt 23La) o3 ol yalil) dpelilt



Y40 il Jpealaa du 5 rpilee

S 5yl AWl GleY 3gP cpoo ¥ Gas g1 3y ¢ o0l il Fla B
Wil e a1 J1 8,0 Sasaall ool carmall a3yl Siall 3BH Cameds
.(\4Ae Dhingra & Sinclair ¢e) 5,031 e 53

Pricking 33-g0l Adyylas Lzl (§9ual

o Sl Lyeg Lol obLal Gl iYW o gl e oS
By el B Lgatanil ol A Lyl Glae B dmsd S bydey g pad
odlyel a0y Lousadl clael gliely TSl Jadl (ol sl b Ladl
it glall b LSl 3585 S LT Gijhll 0n gl ais Lungehll Syl

Gy B335 By 31 s | el Tigey Bl ge 5,08 alael (geang
Fall (B LB puatyy Jalty BEA ja GUBT ge 00 BN G 05
Al ity Bap 8] i) Juilly LSl B3 gl ples oSer (5 Sl
odle @5 U Gl b — Jar otpel e B — Bpuiall LU jay sy
a1 8, gty T 516N

Toglel ablabll pas (B Tigybll 03n (V4AW) gyaiy Hassan pasin) .5
WSS I 5 )1 Bl C. michiganense | ;35,4

Gegladll ol Baybs o LyEEadl (59 20l

= Lo 15 ¢ ygaadl o p¥) 925 abidy Sl Jypdlh oalals Sl (S a5
Gl B bl J325 3 | ik Bal canlill (6 S Glall 3 — 52l U5 any

sl Lpb a5 (s Bk Wl Jaril) polel Do b gganll 5525 35 LS
ole o S Gl pbg 3 Bpsiall poyill Gam g (Bl 3yl pany
Lale 5 BLY 5 Lalyy wbidl



rat e} daglBal puadldl Ay 3 144

ooyl gas g akd e Ll sl abel @l B gt a0
S AN Falt pdgy 8 < ine S s g o ptay (pL L A 51 st T 85a
$A B by Hle B i kil sigy Ugimalt ALK LasY pisy gl olSa e
(14 e,y Kiralyy gasdl o debe

25l Baylo 0 (59 4al

Sk o8 wdlegi ppdly jeiadl ol Lstially Lumbll LY Sass
oo JS Gub o8 Ublast oSa LOlegll o3t Galyaly Tustiall syant oS0y L3y
Tl LS sy :.-a- 5 Oladly yedadl

@ Al Galed ¥l B L gpb of Leliall Syanll a0 —
ol Ja (L G Lol Sy piadt Sob 08 L Luanbll Lo
Fl bl By colpdall (B il Hsy eiadt plaely (Jgul
FEI o Bdlamyg o 5,11 weads Lgall gl ¢ Jiadl 4,3 Duslioll Saant (5,00
Logior 1l ol (g Lo L o 1,5 iy Ly

Gl Y] Yl waas (S ehadl ks Jgpill pdlial pline 3 pohy Y —Y
osSa LS (1A Walkery Lol polad sabyl Vsl el g pai
ot bl b sl Jppilf S a3 Uy pupad
b Bladl Gl Gdybdt il asigd jany — Tagliall paslill Jlasf o) 2ie —
(VY g,>Ty Hannay ol Gl selgill A5 uyn mo o5l pslyad Glao

P WL HEN Ll — gl paill LSl ! Ja —f
Le1y) bty Sses Sd speedling trays s ] Slye 5 — Ldid Jgms
Aaly ogee D15 Olyo 2 Y Janis culsSapilly puge canll Go )9S



14y 2add) daealas A 5 foalee

o JS Jl Olay et Jamdl 00 0550 e S0 503 0pSiy pani (S
G Slyall mog L clpldl sy xie gl uddl Tely die Law Yees
5 g oy 08y 3 Jo 355 Y (S bl LIG e gl nas ol
(v4Ae Fassuliotis o#) Leio 5,5 Y Lnypis
phlabll i — Js25 I UL )il peamall (5338 g Ly —t
35wl il b sl el Glas D 55300 g geaall ek e — Jaldlly
Glis 35y Weolll S Ledis canay Al folaal! il IS ol ] faonden
aglil Weolill Lpands aie ULl ods  Jo (Vave) Wallace & Wilkinson

whlasl ol Gladl jeiadl oie el wall Foosolani f. phaseoli bl
£ (o8talplly Loy Ty Bl 38 5 b po Vo ki ool B sl
Glay o cpmadl B Ll A o il £ calgSue il Ny op
U kil Sl glas Blah Ggaadl G SOY L sndpSa il
g Lmly Ly Lol Tladl Jip . ULl i ey culnSeo il
o oGl Jadl Ll Bapdl (5 Lo Doy a8 @ ¢l e b
gt Ll e <lirdly Lo AW wbldll 5o paldadll — Y — o<
3 Ginlly Dl Gl pedje (0 JS) Reglall Aulyo | B @g bt 0dn wagil a5
(= <1 VAV gy,>Ty Hassany Lyolll b

¥ s — Lol — Jit)l Laalf @ UL Ll (e UKL slay3 —o
Boliawf Mies iy dos Dlo¥ 52 paid Hyiadl pead Ga polis Lln oS,
Vol Glas oly Lol — bypia pasd — Lpadis an Loyl wGLII o
28381 L1300 sl hecdy b of Sgd e 45 Lajla] e,

DLl g BV pans Tk JE (VA1) 0paTy Wyatt Jog o3
15 Al LS5 5 lpiamg oSed Ll Wilally (Al L gl i



ol pal¥l Aaglial il 4y 5 YaA

d_"i Ldj..aJ:Ji E.ijj ..1.33.::.” LJB U RAN Y ;.JJJ" S8 Js E.E..;__J]:“ s ua.‘h]."ﬁj
XEPRLY rj ‘IJJJL“:!'UL.‘ Lase g E—.')::' 8¢ glos JL:N'L“ ji oy TR | I ua..oi
a2y G gl e jedall pde — UM Ln® — gald (LA Ly D pawe I
B o Lponis oS I3 clogilendlly LU LS5 i coaradl Jasl
waa it B laygiag bitas ) Leglill UL e

M. 1.135Ln._g.'!.” VAL O (Hnas azLLJi :..ig)H| U.‘! (mLf;.'n:n“) 3..:_)3 (SyLF Sl .LEJ
o AL JS 26409 ph Lo haig cprtr Ledo S Ges J.gfa. tli P incognita
Ve g Byhae S gL Jrar sy cpate lilies paaddf Lpday 0f daS igio
iy oV iy Tl B Ll gl e itSy gl e Lo
Ly B W L sl Gl B pasdl ads cunsy Y by U o
amly ol e I Tdas el (30 ed SN Garal JS) 55 (2 LaLIY
s poadl g6 o miad (G eiall e DLVl Bz mial 35y LYl any
Jj-.l-l-” lﬂbj O L:ﬁ aa g Y- 3 Ao

@JJ alge L;LG Lol b o JJ:".’ Lﬂ—..‘3 (=Y 2-_')'—‘&3 Ua...ai ETPE W B 1LY
g8 oo naadl b jlnl e (A= dl b yhadl gl b Jeog o !
pael Tgh oo Jabl Apbil U5 wlS Mg D E0 8l bl S pese V!
prer o — patill 1Sy Ll e o g0 Ga BIL IS pyialt oYt
Lilania oS OB L 1y ¢ geand I il e — LI

ol bo Ay B A5 gae 5l 0 0lSg

8 n ) JLEV PRI O R P ! aaiel =i
Jrae ¥ s oY1 g e 3B U Wbl jgaadt Glo] e — gowod

.L’ﬁ-_@-l r._g,}ﬁl”



<

144 il Jaolas 4333 15alee

¢t cagleally wao Il Blyx o i A Ha3adl ol Lo ab—cn
LBY A =8yl Lgb gty

cLeh )l e Lgs 00 of £ ) pafill las aals sl gasl Jas -z
Ll (5,3l @.u,u]l _)._\.ni L l:JLéj et ua.plﬂ Johss aaadl o U8 S
wote Lol Vi cmbloll ) dua (s Jl A B LG ge paol @ep bais
Aol e Ly £0—T0 any pamill S Lais Gusss g pyz I Ll gl |

e Laie giadl ias gless Raglil Wyoldll Sls puds I pdadl PR
s o e S0 :L;;'t_',:- .50 g3yl 5585 Laie &b, &La.j..g Oaeade 1 os
t sk b diy bl

cgadl Lok @ijaly Jhandy ciipas LA A Leaais Sl ,e3dl S5 -
gl LS a3l L5,

8] B o g ¢y Tt UL iy Tl 238 e ¥~
Lgd g e

wayy Glod — sadll e EJ.:»_,.II.‘.LL?UJ—-E.-.:.'...II ST gl 4o AT S5 z
-Aoplaall H__ﬁﬂ” dny meny Hgaal 5,28 U.O Ul iy Las o Gl dapdl eoly yhill

s3aadl a5 Lagilasi) W guolddl LS pasisl aoasdiot A1 (5,31 3,01 e
o porid (A S (TS Ll odlyl S Lsliall sganlly 2ol o]
B0k S 095 LD 5Say L 13s ¢ p3halt god wolulyo

294t (g9ae Bplal j2-ga

1 she Lagh ygiall Gab o (A1 ol pldll) s palt oy Gy peuils S

B plly LgSusls G of L Lolaas i1 g3 R0



Ul el g glial puaddl Ay 3 Yoo

TRSUS g5 plasdul —¥

J Ui @ e e B Y5 Sl g LA gyl Gk plo) e
S Ll U5 G gl B Ly L) o201 il saadl giad 33y e Jloma
Janind Lo dldy 413 g3all dglaall ] bl i BLoY Lty ¢ 3811 Jylamall
o S e ) 0385 iy o oSy AT silrgn Syl
Sa6b Jl ok 3B GaliaYl maldll 58,01 of VI (Ll LaleYl jegb 1oy
s lf ool pany e b3S 08 A ay ¢ olindl pdny pals (31,8

93l ead Ak =Y

I Sladl Lle po (o)1 il Blae (B 53l ek By plsl oSy
Do Glee D Laygir puadd o g Ly B gl lpoldt 2B] 5 jpiadl e
S o Beby Y8 gl Banly Tl G gl Bal Sl il psl
e il By3 S5y Llis Ry 3 elpldl Jas 23 . oaull cudly
ol polyel Ly yebs it 5ol

eadlly absil Ay —4

@hlgat B @bl cumdl Glas 3 Lpsd (5 j9aall wlid Digb padins
oglill g Laimilly LY @hsiadl oy BES 5l LSy (Jerdlt olipmd Loyl
G 38 G35z U S i b Do o=t g ahiy gyl 0ks sy
By Lad @ pdpll condl Flas B gk 8 Hloy cdaie By (B L )
Do aaly padic an e jeial Ak Stegl Jpdll Ll Lasdl Al
sl jpaadl abi g (DSU Ve Bad Sl Glall 5w L Lgdlbl
Py (b Llis o3 Dol jeia bl ally ANl 53y 3By Glall B Lgmsad
OB i Led Jadlt L5 oue S Glall 0o Ja 61 Jls BLS] pe LS
S G D Lgsad 8] )25 5 gl



r

Yy adl) Juclae & 5 (salza

* Bl Cg_,.:-..'di 4ig,b —o

Lpady «Bblegll Jpil alpl wlums ao 33l Gaaall po,2d! digb us
Gles alag o el bl jeday basall cuupueeSll B il Bae byl saiy
B Blizat 50l 3 Gyl B8 syl Julis o oo sy (oAl coread) gty
ABLS| 258 b A el Gy el

8 eI dad 1 53l ol —Y

M&mgmﬁ%ﬁﬁu'mlﬂlaﬂwuja@)“m
D2 edall o 1P Gus cpu Y=Y GhRy jadall L opSs (W1 Wl )
Sl T g oy Blol Gy casler aal shately aady agio Jyhy Ladas
S By jaadl e 40 poy 2B Lebayg i Liahis o3 ¢ 11 sl

(B bt Lpasy Je 58 g0 jgdadl i =V

Dnplall BANI Jaz 5 s 553000 Lyl Slan] JI 18N Ldee S0 5
Lol (s 9aadl S_yd FXWLFCRy [EX l.‘ojj RET) [N Re-T Uj LS'E'J“ Garadla LW s
Ll By e siadl palsd 4 (Brsle siadl g B J) ool cud! e
Jﬁ@wﬂﬂdé)“%uﬂrﬁbq-jluguﬁﬁr?scﬁﬂjgbu_ﬁmﬁ
g o Lgdslyy Bals]

S sy GV el 855 (S 10 Ly a5 I Gk ) DL,

5 L] -

o Ladas sl Guylty yedadl Gasb o

65y it pliel alpl pand Daglill ollasl § gkl s
) Banly el Bal U..a)ll ol 3540 e t.‘cj Linls r.'; cL:.aJ:\...JJ:L!JlM
.(VaAe Dhingra & Sinclair g) Lzel)) o ciolo ve



ot el AaglBal paadld) Ay 5 Y.y

39l sgae

Sl oaally ypadl Goke Toglall cllanl b yeddl saae Tpb
oliely (& Jully Lo Gldb bl el (510 el Gab oe JiES
hary lamidl Joe Zy3leadt Rl Sl3 a6l « 3Ll 88 plaely jgiall
—104) i i Syaal) e LS kil J3dl bl wdl el plast
IS~ fly bl Sl e (B aill ek 2y e JBB (G5 oY
Tihoms Bl 2l e el Y oS 1 St stasl Bal) pas — Lt
Lrlo) ) oAt sl jeaull Eogls 3a iyl ads B asy L ol Yt
S0y st LY Gy Jl Bie B o Ly Juihdl 98 Gusy ¢(4
wlladll b Jaill ponidl by bty §ganll aie ol 4y bl oda

5 Gladl By Liddlly LaadS Sl laialt s 3 pasis
Bl e o slo (B 0 3 (REl Bal ¥ 525 olleygd sl S gl
Y¢ 5al 53]l G W Ly L b &gl ST e Ll s pgdbal WiBa v
Syt o parYsem s pa B0 ooy g g ‘r'y. pryre

Bl il peidl ik @Ed) DALl Legll [LAENE s e
.(\4Ae Dhingra & Sinclair o) Liazly)

)hbﬁ“ 5§44

S b 3eSIl olisl pall wlows e — LLT — a3l spae o
S pleddl @y, pop Byt Sl paall Ve B L3Sy cpar sl
comly gl by g e8Il Bl el el Al by B pel gl
Kiraly 8) eyl an 0955 Gl Lol gl i olse o il Jisy s
il Jaadl 5 pladl spand it UL Jasis b L (1AVE 00,3 Ty



Y.r il Juealas 4y 5 jsilia

Wl 5,5 b Ol il pdha pisds g Yl 0o Gl Claviceps
r.:-.u.” b.‘h.r J-I-l-u.”} Cn.ﬂ.” s_J’J}p t_l;.l.uj sd..i.d.:- CTES, bW AJLM-I—JLI c-qu
ey oyt b halt |_).:u - ‘-—HL'-'&LH.-"-’-.!) c:f.ahwwu1
AWl g aeble vY—YE Bal | (S0l

)Ln:i.“ 5 §aL

S Bl e Gk oe ULl a5 oSl 158 L1 Sgae Jubis Y
25 ob i Sgb Wy STVl calbiy LNl Sg0e oY csadl Go ySae b (B
Slalas albiy aldl o Leaiil) U 0l 23a JI UL Jgwy ol LS (LA
G338 p3l 4B 23 0o 2y el Llas ey Luyadl Slamgl) o S
bbbl 3 3uSTRY Loy B LS (oLl paar B Lt Ll

S8 g 3STBYL Llof £40 e (Y4vy) Robbins & Angell Juax 23,
c]:.u JLG yhalf '.)"' Blas o §yiee dhi c.a_,.v Heinz 1350 bed:” o
3y iamall Bpby Glall a8 cand 5l 5,8 il o A Aanlys 50
OS5 pl Mgy cball Bygal Lgb )1 Bo Bl Byl b o3l palel e
gt ygb )l gl 3yl el yu B el J) dals Jlia
oAl 30 GULAN Anglaa _asadild A9 yidul § ot

sl Lo Ll oy ¢ ot LS pas b Loamiall Typaindl 5kl 20aT

Ugualall G191 (5440
o 45 me (detached leaves) bl oo Ugadll GlhgYl 5pas Ty (o
¢ Bl Laladlly ¢ Y palally cslasll il phd M Lkl Tl byl
a5 ghma 1o GLgY pg0 Tigphl) oia plody L5 St 310 aky



ol pe¥) A gl8ad yuiadl A T.t

ol Blr LB 5l Rl sl (5 Sganll 5,20y pins slo B VXN S
po el YESNY Bal Dt — paB g Lgsad Bl G0 SN ) phe
byl <benzimidazole It o gealll B k3> ov BLa| oSay p TETY 5yl
s il SUSS) ga

sl Botrytis cinerea g jhill po b Weotdll L34 Gl sg8 oSl 235
S Jhall Sl lasy Wgwill G130 2 W3y «Sclerotinia sclerotiorum
1,0 1Sy KHoPOs) phis ssis pé lingd dylae oo Jo [/ Lghyr Soula
(144« Leone & Tonneijcky (Jso o

Gt polt cibsall pganss poudill

pyadl panis Ledy IS Wl Gy b s Tphlt ods Lol Sa
s 3 Lsliall Uil B Wgss el Lbpll wlpdl b3y I Toxins
& e LSl 13 cladpll wlpadl Hls Laas Sl paledl Laglal bl
cuadly Ll Lo T 8o Wles ol Wlaal 6 — VLIl pan
L

Helminthosporium bl Zeyiall wudsll 8 &g ybil 03y plasinl Jyl ots
ol 3 Lelo i Bal pledll iy wald @ o WS ol B victorige
5y e e Ll Bhgay (Lt Galeal 5l po 1Y Lo Tb $ iy
iy o e wl B bl D ylamay S5 any ity o cGaege Sal oYV
Jis) o338l o Jog Voo oo ST Tl ohey il 0T Gege Bal 3Lt
oA et oo Ll iyal gl By LT Ayl UM (olBs Bk Y X80
o 61 kil LI SULESY be gy el pe S50 IS B0k o0 Jaay

(V4oo Wheeler & Lukey (15 jalf b Loglie <ilS il jaldl 03s o0 79Y



Y.0 i) Juelaa Au i isilia

et e b S35t pudl (3 o1 213 LI ol syl Sy
KRR I (HETR TV (R SREA i ST T G5 s — Victorin
Il 1 SBLA Loglls of gus LS L Laglalt LW 5 83 80 J 0%

o GGt Jadt (3 ol Rl B Led W) gl of ang WIS
Db ye Walyal Saad (v U it Japd) gl Shilly (Y DDl a0
Dlepl WG Bl Tlay 5150 JF LWl 530 02 pl) JgdI 031,830 Lgnt
Wiy cJadly ci,S3 oo JS B 0l walel v UL el cdasi S5y
Ul ol s ro e Lo gng BB Jadll B odpdl ¥ U I3l i) =S aml
.(Va1oWalker o2) Lﬁ.';d_‘bﬂl Y UM oS Wi 0ulSWadt 20 WS s

Fusrium oxysporum f. kil ¢ v g3, D3 gl ) oo LS Jie oSaly
Wi L3, S S lbudsyy S8 JI — 4 Walall 1 — 531 sp. Bycopersici
ilio¥l Sl =0l Ly o fplaySae dpaor B Edisis Sy Glep
(Ya4Y Strange) 5,0 V¢ e ,iSh puFg a1y Lol JBT AL L) daglal

& Myrothecium roridum L)t Loglis (14A4) Kuti & Ng sl o5
go yag — roridin E S 1L Ly 413 Shilly Ll s Lyadll 315531 (sgans g9l
UL gur 181y B saag duby — g5l bl Lol Rl ol
8 Laghy BLGIT Jolas ol o« daldl 150309 bl o JSI Llons b Byl

NN Aauds Lpdhysl pgs 1 (L) L5Lal 2l aal g
.(VAAY Daly & Knoche y6) iy Lo dols » gand LgSlaae



@iy‘iii..‘,&d).aﬂiiﬁj Y1

Jli b pold uand et
PR Alternaria ldkuchiana
i A mali
S Gpalll — i = Jw b A citr
Uyl A. alternata
RANAT A. alternata 1. sp. lycopersisci
olagll Helminthosporium victoriae
5,4 H. carbonum
3,41 H. maydis
JUA RO H. sacchari
Lasd J1 3,300 Periconia circinata
Loladl 5,31 Phyllosticta maydis

Abgy Ly Lo Dbyl ludl psand Laglal) (555 Lo LISy

Il Lyl it pgen Jlaninly 5525 1 Loglall ol s Lanl 225
99 By The) B30 M Uppog ety lpolilly 0331 (o As lasl pais HlSo]
Do Usad Ldiinde Sl3uS5 phadiust Tig bl 03n lol i Judiyy Bywiee Anless
5 S T ST e e i ¥ g s iladl B e Ul ol pyen
— sl g — UL eda oS B cLaglill e Ly ey Glo sS
.(8AY Durbin) 5 an pyandl G ol =158,

o Lol bl e ol S plasind ol ga H3adl g 61 Y] Lt
Verticillium |ball of 229 RN AT 26 I sah B wo (oD Laglall sl

oSl gl u.l;T Sayy « AleW Wy Leyill BLI o WS Caay albo-atrum



Y.V add) Jaealaa A g dlaa

Sl b ks 1 pay okid Gl T SULY B Y] pN wolyei B3 Y
Loglall bl 8,05 J) 5 Doglall of i ¢5aslall ol Gaand ) dogen
Taoglill i 3 hill pyees Jaxiah ol . Mgg tLed dogad S SLA] Do 2l e
Bl 250 Jf saj — 0keS Vb B
oo 508 Lagiie O yLEs oD Gl £ 5130 JLasliac!

Sagr sini¥l s fie 3 ool Aaglhs Shlanl et JI il 5250 Ly
B 1 — Loglal) L3 yall liplall ] oy «Clani Logliall p33be peadl pusds
ol B — sVl gl B A
Lailiad>g 24 3e30 Taglidt g S Lond Ao gido Aldal

Lpmcbloaimg 21,030 Taglill 315 il oand Lgia Al — L b — o9
(23 GY3 S5 5] ¥f 1477 5 < V4ed Walker ¢#)

saly oma Ladilyg (4 pSad; doglia cilla

Pl Lol ar Lty B pSady I oil N Loglill el Akal g

daglall A IS TE AT Sladt

;s Pod Mottle Virus e —T;a
;4L Bean Mosaic Virus Lliee Ly olilt
ssL  Pytophthora phaseoli s ool b golilt
ss.  Erysiphe polygoni Al ol Ldsalilt
su.  Uromyces phaseoli faalt L yolil)
su.  Cladosporium cucumerinum oyt sl
isL  Erysiphe cichoracearum (el all el



8 ¥} e gliad uadll Ay 5 Y.A

Lo glall bl wale foa dl L
sl Fusarium oxysporum f. pisi 8, 15sil) Jap W
L, Erysiphi pisi SR sl At
sl Pepper Mosaic Virus Ll3pe Jala)
5L Peronospora effusa s ol gl
3atle Cucuwber Mosaic Virus Uiy gl
sl Verticillium albo-artum pledyd dygs b
15l Fusarium oxysporum £. sp. lycopersici Syl Jpt bl
3aile Septoria lycopersici Sl SN B polabll
isoe  Tomato Spotted Wilt Virus pie ys el
b Balys 23 Alternaria solani R J L PR R

ub
il Yellow Bean Mosaic Virus il dlbae gl
il LSl A el
ssL — A ;1 Fusarium oxysporum f. conglutinans R DS IR
g Albugo candida OV 1 PON R P
gy Erwinia tracheiphila GRS dyalt s
gy Pyrenochaeta terrestris Sagll il Lot
@ saadly Zpaize Common Bean Mosaic Virus Solall Wyolili 2ty Lol
sl Xanthomonas campestris pv. campestris PR TR PR BN«
(vava Russell)
siL X campestris pv. camipestris sl ginll Bt
{1aA1 Jamwal & Sharma)

spiadl a bylg Wikl

i Meloidogyne spp. (\AAS (5,519 Abobaker)



Y. 4 add) Saalas A5 (s il

cpadll g 35pY1 T o Lilies W Haglial U Y- oo S G prg 102

(84r  Singh oe) U v o6 gLt T Logliay doladl @ liaad! sas 2y Lo
alball ga glagy Latil)g B pSaty daglia aila

P b oluadl b ol gy Ly B pSamsy (31 Toglidl ¥l LA R

£, il Juil I AR Sl
ol oluwll Peronospora destructor S ekl Joad)
Sl gLl . A balll Ll yos
olmits oLt Common bean Mosaic Virus ol 3o bl galidl

SENY Gublbdt Loglis of (V448) o2y Barker cilubs o Jaiagy
landl oo olangy Lead g0y bl Syl Syl (G745 4 (GT7032
o LSy $y0p0 LS ol ias pandl Lgdad Al dbglt ué 35U
Laglalf

csliall oo zlosl BUS Lamilyg b pSat deglis ca¥la

fse b bl e plegl B LBy pSad 1 Logll! <Vl Al s

daglalt Juib! w2 N[5 i Sl
Jyidlly Satedt Y 335 Colletotrichum circinans syl S
3ol el Ascochyta pisi eSSt T Ll
ledas WaSs ol Cucumber Mosaic Virus AL 513 Tonyo — Syl e
ay .8y J winay  Common Bean Mosaic Virus Ay Lyl

clpall g glosl BYS Ga K1 el B pSaty Gaglis ¥l
@l o gyl B 0o Ji8T Lymilyy B Sy B0 Laglall Vs Alef s
Tk L



ol e glial a3l 4y 3 e

ds gl Juibl NI (WA (N O M
Plasmodiophora brassicae PS5 coslall
Lodnd) IS wli,r Fusarium oxysporum £. solani Gl il s ulgolll
B b Fusarium oxysporum . conglutinans el NIV
s, wlyy  Fulvia fulva 3l phts RANN]
palasll Bltids oy Gaglioll &lyg Lasd pouti cudla

Common Bean Mosaic Virus salJ! Lol yl590 uyaid Loglall aes
caolg 74 o L Zoglal) i)y Lgd iing ) Dl A bo Wipolddt B
Lok S wliaadl g eyl By a3y

2 3ol 350 Aihe anly daar Aeed! Lyl S ez —

olemite Qlua bab 1Koy ol W am 25 $ 3T Laglin J355 -
=Y¥uy Samlac 5 «Michelitt - GLoYl 5 LS a5 5 suiet olisls
.Greal Northern

cdiall o) ehpanNl Wl bl phns B 225 WL Lol 355 —v
Geoladl Ay oS galaadl ol e I 5L pu Lpsb pSa0yy (Corbet Refugee
prax 2o Ulad Loglill o3n ey Lglis cilall s gy cBlod LLGIL
oyl =Y

pobS Ly (Daaiie 0S5 AWy Jo¥I pudlladl B Taglall ol JSHL sy
Joos o oly A 0 e T SL) puadl oY Bl U1 Wl B Laplild
.2 g ¢8 Ll daglal) wlias LA

bl gid Lagill By Lad p5i5 2 Nlad 5,51 Akl (V=A) g Doy



(SR peaalt Jrealna Ay pdlie

) Loy M Jeol &t am ot a8 and Bt pb Loyl By :(V—A) g
.(Y44A Agrawal

1ylalt

polygenicalbda it oligogenic ulflisgadt  Jyad

- SR Bkl — ALl bl ey — Tl L
- = Lol Salipe e — pheadt 2l s tyslll
— UpeeS i Glpl pdiss = Ll Sfype oS

[P [P
— FPS5 el phe — Lanl il Syl Gl ais el
Tl Tl — (k) Jyy il = oy % e
- Sapll slrialy Ll e ped Gldl
- ) Sy Gl akss S
PO (R - Lasall
- 3931 Zialt NIV

- g ol
- Sl st S

«(V44Y) Boller & Meins axlys ..odlps N Laglll 315 Jga Juoliilf o 2231
sty Laglal Lyl Byt pedge (1440) Ty Staskawicz Jlis, LS

Bamag bl a0l daglially Lals el

s koD Foag Lt 3139 S ony s

aaly gaor = L3l Joolomall dhine 3 — Lgd pSady by gyuil] daglalf of
polo oW L Capll imy ) A Loglill U paad am i Ly <l

o oemdl Lo St spae o5SE 05 Ll b Bolidt of LS (il

-



ol et A gl il Ay 3 Y

samy Lasds (Y=A) Jgon Coars Bl Joleadl sy g o sl p3%ha 2l

.L55'3|Jj :LR-HJ:'} L g U'-JI L}Lﬂl e [N

(Yoo ¥ Hull o5y 8y olt by pill daylill Ol sumy jaside 1(Y—A) J -

Tolygeniciasally Oligogenicab iz Monogenicihji 2l

i AY Baledl
L iT =l
gl o Ll jad walpdl
£ - Agpall it
¢ s Fanaa]

Laldll Y e Jany LB 23 (144Y) Provvidenti & Hampton 1S,
ol Ll of usy (Lols e rre b Potyviridae Ji o Lagpd 01 sanl
L ¢ (Ragliald Uy F4) Lomitay dhue i o (Togliall Lim 10) 338luy i
L}Lh.u_,:sijic,.,aﬁq__.érs_ﬁ;m Ty [N IV PRS-
Wb b Syely Gl Lple VLY Legine Wbl (r—A) Jgax Oy

:'LP..I.-IJ LjLE.U Lg.‘.g.‘!j.:.:u“ E.'UBJ ol
ub s he Slwgpill dpadl Lglall ol 5o yudl (8—A) Jgon paiy LS



YAy il Jualaa 4yl il

Y+ o ¥ Hull o8y 201y 1 Joolt § Sl g pdl) Laglalt oY3- deal (Y—A) Jar
K WIRNE

=g T2 PR A St fe-.ll tPRHIRPS
Lyl
saslad! E.o,lﬂ‘
sap Y el S S s Cucurbita moschata $Zym
ZYMV
iy &1 2l i SOlGRUIM Tm-2
lycopersicum
ang E 230 ey S. lycopersicum  Tm-2?
a3 PVX bl S o pid Solanum tuberosum Nx, Nb
ang oS Lyl Lylise s Phaseolus vulgaris By, By-2
BYMV
ams Lgodl Jyp3 Sl 055s" a3 Glycine max Rsvy, Rsv;
SbMV
Ll i daglall
Bl
FEN A3 e b S. lycopersicum Tm-1
amys A3 s s Caapsicum SPp. Li,12,13
FENY Lobill gt 1 8l lys oy fHOrdeum vulgare ol
BSMV
¢ =l Loyl s i VigRa Sinensis Sl fas
SCPMV
iamila [ "u_,ﬁli
ang ¥ ol Wlyslilh SLf5gn b P. vulgaris by-3
iy . il PLL‘HI Jyi) o pah 5. iycopersfcum SWZ:,:EBQ, SWa

TSWV

oot oSy «Zym-3 y «Zym-2 g Zym-l g calar U il S Sas ~i
Gl LG L ys Zym-3 5 «Zym-2 L] pdide Wis ¢ ol ga bid Zym-]



ol A dagiia) il Ay 3

AR R

(V8% Fraser &) aitas 5 iy pill daylal} Sl u.mubll-.ai (E-A) J g

SO sals . e .
i A G &

a2l g haa “
Ay Llaali b CCMv Lyeali Jyi Rev
g Jls = g pill uspll bt CPMV Logsbl Sl e

Sy gindl
gy oy kel LY wiy  WMV-2 Ll yolal Wmv
Rencdplt ol Casay
sy bl b3 WMV-2 ol Hsw
Y oyl J Ji— e PRV Cucumis Wmy
metuliferus
g bl b PVY bl o 32 lipn Bas
4\ Solanum gty
gy adggdl g di - aete PVY el Ry
G Y ol SIS aing PLRV bl Sl g
Chpae Y sl Jd SBMV Lol LG b Balir 4d e
g e J TuMV I Lk il 3 e
e Y 5t JU TYLCV RENSTE WIS NEP e
(Tley
awy ¥ il S s ZYMV Ll zym
g 25y (o) S ey PSEMY W 1) Sbml2,34
a3t g by JUEY Lol I O Uiiaas il
g ¥ S Yl e el Lye, CMV A olan
LLoY! Lyad s

ol LS > Jyaadl b Lt SLALD oy it =

CCMYV: cowpea chlorotic mottle virus
ZYMV: zucchini yellow mosaic virus
CPMYV: cowpea mosaic virus

CMV: cucumber mosaic virus



-

f1a il Juetas 455 15l

WMV-2: watermelon mosaic virus-2
SBMYV: southern bean mosaic virus
TYLCV: tomato yellow leaf curl virus
PRYV: papaya ringspot virus

PLRV: potato leaf roll virus

PVY: potato virus Y

PSbMV: pea seed-borne mosaic virus

g 2 (2o ag LY 3319 (o0 Skl

pSiy 0l amg @ys 1 @lugpill Loglill oW Ll of 0o pi )l o
@18 I @Yl pan — 0,85 Lalul LS — 3,05 OB canly gan Lpse JS 3
Pl Lo U3 Wl ooy «lauias STy SUN 2o Lyl

ST cbiuamll g sgams 218 Led pSa3y Toglill of 2y Ll &> 3 —y
w5 b golill tlilyae u i) L golddi Zoglis Ut~ 3 LS coligogenic Lgs]

3 Jo oYl Gag ¢ pupd o Y Loglllt 3 13y L Ulonl oSy =Y
i T

tobldl Sl oo 0e JS L Doglie 3 2 2y e pSzy =
G ASE B

oo JSI ALt Ljuau-"’(mo&#‘)"-’”-'ﬁ_;m axly o Sy —o
WMV-2 ¥ 3 subdl hlige gupdy BYMV ol Wgoldl thi3pe oy

b Jelis 3 S Al BL wlipall ady o lisy Glaw ol Bl —p

L’JJ._I.éj BCMYV (satali L_.ﬂ}..a'.ﬂ[ u'!-l_lj}a Uu_,.p oo S 15 L_.IJJ.DLHI u.‘.) PR N |



ol el daslial il Ay 5 \ %!

—

SMV Lgall Jgd liyee oyads BICMV (sfogadl Goundl oty Loglll 2hfjes
gubadt dilyse ydy CADMY HIL Jaiidl Lyglll Lhf3ae oyl

Ghlis (B wand Slogpill 5s oad Lglill wlax of 226 L LS —r
e Lo LS Uil PP RRTCH NWTPIN o| QPR TR T

Ul bips (opd 00 S oo oandl DT L 5 Laglil) by —]
lise poydy (BYMV Lio¥l Wewlill dhljss pupag PSBMV 334l Jeadd
Clitoria yellow vein Lysu Sl g jlkel opads WMV2 ¥ 3, mobol!
.BCMV Goladl Wewslil 3Ll opd g0 NL-§ Wiy cvirus (CYVV)
¥ pEy pgmsagyll e 52y Budysy Laniis Lpasar

WMV sl Llige opud 0o JSI Lplall Juzr G 555 BLSl s~
Wl B ZYMYV ao¥l Syl Safiss s

gz i) gl W G0 S Loglill Slan oy S5 Loyl LIS s gy—rp
alige gvyidy ZYMV io¥ o3t thfyse suysdy PRSV-W Lalalt BLLI
Hull ooy JUsdt b MWMV  alt mbidl iljge (oysdy < WMV it
(rre Y

dungilasill Al W foglially duald cula

U Jibll LU0l apladll o Wl Lylilt oY phns 3 oS
hgladl! @By Glanl Lol ld 5p6 @Y U phas of LS s, ity
sl iy Teladl b el el by Jad Lolas (Pl piad
UL Bla] Je 5,08 wolS Luplas Slie — oVl ge nae b — Jailly

J(0—A) d}.&-ﬂ- LIBJ‘"!:"! LS ;L,L'd'n sl



AR J&ﬂl‘_‘;blam:ﬂ*lju.ﬂ:la

)98 3 plad it \ghde S pgh (G0 15 el Baphill SV~ ams 2(8—A) Jpr

(Y + + ¥ Castagnone-Serena o 5) ylo] o

L;a_,’L_.-.'ulf__,-J'l Loyl oper ,_;Lm@m
Meloidogyne incognita Rk Vigna unguiculata
M. arenaria., . M javanica ,.M. incognita Mi Solanum lycopersocum
M. chitwoodii Rmc Solanum fendleri
M. incognita Me Capsicum annuum
Globadera rostochiensis H] Solanum tuberosum
Heterodera schachtii Hs1 ™! Beta spp.
H. glycires (3eS) Glycine max

M. g @Wh QLI Syl 3 b pSoll g hll cuas oSal il
GE>S aa Mi guadl ol oLl LS Llol Je 5,06 wslS incognita
I Erapteaidl LAY slasi B Bal; 500 B peh (LgSsled g Bk Boly)
in o JI BUSW 5395 580y e amr Sher Tegill gun S o 806 S
Wlipxr S mo Yy s 1 gladll Slis IS ao Y Laals oSy P Lol
o2yl I Loglall

D oSl ol e captadl s deglie T ol pas e T U3 5T Y
HI gaadl Ul Gl — Byl — logleall Loglill <Y 38T gy ol
Jorint s3I Heterodera rostochiensis 15glaill ublhydl Loglis oo gl
45 ol b aptall QA Sl B bl Glisol 5 auly gl e
.(Y+ +v Castagnone-Sereno ¢&) Liylol Je 5508 Loaglas Jilie

Lyadit Gl e wse B eiadl g0 lglad) Leglall LAy .0
Pk Lo U3 Al ey ¢ adt ol



il Y1 Lo gliad puail Ay YiA

s.o_gmla."ib_g s.o"lﬂ’l _as J gammall

Lagleadl) ply) Logtil (M) Sl anly 5r VENB y .Small Fry, . Anahu b

M M javanica y M. incognita

arenaria
M. incognita iyl sl anly u>  Santanka il
M. incognita uyal =l ga glyl % Manoa . Alabama  No.l el
Wonder
s M incognita Lyal (RK) 2L aaly iy Mississipi Silver Loyt
M. javanica
M. iﬂcogﬂifa 1_.JLi.l Bl sy G (THVIATS

M. javanica ,
H * X At . -
WO Wl o £00 o AST Gpw U8 Guptall o il eiliold Ll oy

Meloidogyne uiad! plyst oo — JBYI e — anly g aglia Less JS Jamy dlle
-(14AA Kalloo y <146 Fassuliotis o)



-

Y14 2l Jualae A i (3
c.»h‘jl J..a.ﬂ\
SoUond] Cldass Jaoxad piaielf s 5

- H-E P NP PESA YR [ PPYY

o[ S P (O P PCH VRPN ORI PP [ PPN o

el Juolnall g B ol 35l @loss B! Lol o gl =
i dus (§ z%! O3 il fuolme phas Ho auly Gl Jo g3 P
g gt (i puly G (e Wlaninl b Gy J IS Bsly ool
Wgine Lo} 8,58 IW el JUI by sls ity ¢ qanlio pre

Bl OB Lty oS e g5 U Ll oladd] D 5 Sy Y
@higa 25} Yglos 0o Juadl 8 9gall Slial Sliwe Joads Lghe Bayam dliol
o5 obe ¥ QBT B — ey Y saad! Gl blitol GISS oY Basan
wlalyy chliall @llaal Jats I capaadt sull 25 S pe fo=7
W aies Lol LSSy (Tandl iyl Baand)

Sy Jugals — L Slawhe Lpmomy — holl pl5] SlS,E o -y
A5 Loas A — Slad Sl JoxD ) ddpamall Lol bl
Leitase Balyy hagy — 5Ll el oo gty S 1d Alad 0955 My (S,
claadl odn e

Jrolmall Gl xa Jlanin 3 Usnadl B} LT las 226 16 —¢
Lo — Lgto Tl — Basandl ahas¥) adlizy « 2usl 3l

Rl Gldase Jaaxil A K81 i §lsarelt B U] qaon 1 g9l

Jyméuﬂbﬂlmceuwdaﬂlxﬁguﬁdfwdﬁ—m
ot B LI oY 3T — L



Ohildal) Cilaiae Juatl padll Ay .

Zalgdl Bl 5o 2us ST Lo 55 Luolimg fasiy (S3I1 agl! Lt —)
il ole ey (Jeasll

ablin oyt Cital) mo Sl apll o ulid] 30 yadt o dbadl —v
Blely e poyally e, el B oanll G gy opll cilepadl e Lilins 5
wihall re Jlawiod LU i o ol M e A G salad¥l Guladt
isall U3 5 an W — Llae — 003 Y agaall

Bl il gD oyl B suall — Uy — Jpamall Juss (520 ety —F
piol LI oo sl Mams 1 Jpasdl 5 Lt s Jesdll s 6,0
aall Jard = g — glhll plod] a0 B A gal3 1 Byl olze Yl
bl a1s Jpaodl S o b B 0580 ~ poamadl o Slamiadl Uslis
31 ool albiy 3By cane yois I AN o ST Do yoy — wimuby — Ll
Y i) s el Wil A3

AT L b syl Jpamall ey bl e Jyl pals o2l —t
T U el 2l Bl

Ll gl QLW e pall Baas 5D Wl ladt [l ias —e
o i oY 0l e Y Lgllaaind e (S VLB 35 Y 3 whall
lay 25 ety 3i clgta Juadl loyé Haeld ¢ bW 5,0 JISi 0355 Sl
e B Jalal 1an Luanl 31037y .4ke ams gl Lalasii s 5 G0 Bl Gles
sl Ciial) j6b S5 Slghe y38 §piid B ) Ly gl ol Bl

e rLi'L'Jl e Byadly elidl e 5y ¢ Lundtialh 5,u01 ol Byl oo 1
YN Ay bl elagal] Loglall Ukl oYL 3 JBT 505 Al Ly Bl
o 5ol By Lale Yl Sl YLy (Lytal whayall Doyl il 2a



YY) adll Jualaa do )T jgalia

L3 axly <Stabilizing Selection eadll i 5jalb) «Led UL Loyglis 8
Ol oSall Gad L 13y LU S5 g Loldl @UMIL ©55e $3g ¢ (Y0 A G
o Lsllly it 1o 8,58 B (Bl @lags Jead (F1 UL @V 05
@l sl Jans o5 Yot Ul gl caad) 038 o cLabdl Y1 igb
Bogl Slio g Jgammall Je Tud (g5

Ly oy 31 gl CL&')U L gl liall Bela, el 35 33
soall ol GlieY Braall jud) Lol liall 038y o3l Jaas To
g8l Laglie wramy At JoY)

LA @l Jaad) Laadl Gl Jyl 6s85 of B NI Gamg oS0y
B Jgomddl s 30 Bhaasll 63V BLLMW LSagr 5 Wlo b Jyame 3o
.(V4AY Machado ey dsl, 3 UJJ,:CLG
o] Sluaia Jandt asdlll 35k

thed L) UL Jand wksSy AUl hag Jab dagb ol @l
= Lol ol B Lgrg 0oy — 08Ty (el s B galizall pladsl g 1l
Jad Juass Gl UL DY puitll ldes B 138 oouis ¥ Yl 0da
Lale 35 Yy il Ggpb s Bua el Jasdl Ts of 0 . ooilasl!
g2 J) may sl Jaxs e 0pS o)t pge ¥ OB L gy GS dpasal e
o Ll Dol pae J pl el 3 LUl Lins I pl 4 Ll Golatl
oo Giiagg ] L L S — BhesS — 0 i o asall Jiod 46 g ] fi
(Sl s gdl o 005 sl Al £ty Lyl Auaighl wlalys 25

AU oY clargdyyge o Loy Sliay Joadll Lo by, 2,01 2s ¥ 23S
il e o b8 G 3K Sgly comald fam Unsly 030 il e sl
L pealdl BUSy | s



Chilial) Cildiza Jaadl juiaddl 4 YYY

f Lo Ll s Jasnid sl G b ol oy

(A saisd)

Gaph wos = L3y 5 cablall Ge 8 slasl detyyy Jadl pudslt iz
UL S5 G s Ealusl SULL a5 JI $ah SHI sl — Jasi
P b L 0509 Lgl gy iyl 03 S gl

G L olwd gl celsgdl OIS i aull wg il pas =)
A Gl el

323 533 B DRl pe U e 055 Ly o Jisdl By eilas pas =Y
Al Jass Jo blLalt 5,05 5 S L8y bl

Jl ity cauadl e pasndl RS Delh Ll Jalgdl b v
Bastl Lhedl Lhg U LS alyand

AV Loyd 3oy g Sk S ¥ o el Gaay ol LAl Jlas) —¢
gl Ji_,..ai (o0

o LG o slbiy alon oy vl 1 apdl Jyay pae Jlisl —o

L& 5y glnall LAl

5 —(lpmally Lomall gl B — (AL Slagge Jard pagill e

gy L Byuie bas 3 UL o S sa LA oS s ¢80l 5
saill pogs 1S Ul b wSaill S0y (31 it gt scilygeal

Sl b3 @D 5 QUL Gy Sl (T 038 e

oo Iy Juadl e ol Wb ekl o 05K 2Byl Jasd e il



ey padll Salaa &y 5 5 alia

B e 788 e i ST STk daledl Ganall 5o 935 08T eI
Lalal 385 . 0305 . BLA 5o 780 oo oalbdll J] Gagdl Juans Jady .13,
cAlolall go Tdl) oo GLAI S8l QY 1o b

oo wiling o8 — 50l jgb B by — sl Jed] UL Gyladod of 1)
W Il 3 ] e ¥ 138 o1 V) Lais 2SY gall Ighl B 0 gyl
ol ga3)l o RaaiSe Al yo S andly T’d..L‘.lIL,.,,érs:G:Jl

g Gl L SUE geilt go Gais ST Al pe B andl Thlalt wuyad 13
B Yy Ol ble pai Y D1 SbLAE S QLS e slasY) pas
Ll Jelany 1a3S S5 ol oSy pel 2limd Ol Lssy o LA Jigh
S adl ilens [ SO e gand szl — 5 e Yy — gy
«(YaAY Fualkner ¢) 4o )55 38T wolS 31 @bl man

Lo ) e)ir 1 ousi)

L3 ot 3a — JLl Tagdas = AW i3 B il o Bagll 350
Cell Lla U ped Ln,lS1y — sudd o ane 2S5 Jass e 5,01 — 5 ks
Lo 1018 UG Saadl LosdN g Bl a5 o5 cclone

Sl Ul o2y -l Jad Tapby U 1548 SLasd B eadl L3 ouamy
s Tyl Lkl L gyl50 0pS5 . LI Lo e gai iloge g3 AU
J5i simazine gojlesadly diuron gaptyl pe i3Sm0 Suas Jadg,sls)
ob W ¢ g sl e Gygimall pé WS g)050 3 5350 ISl o 3
L £yl50 ol L5 e Sl ley . Spll ol Dlawd bife gl oo NS
S UG e 31 napropamide apebypl ane ge wlpSyn 35 ol plobabai
a3l ST g)l30 (B %



rF

Ohildadl Cilase Jeadl padll Ay 5 Y4

Ty d'.i“ — Rl Jeas Lo Jai pﬂ-’ﬁﬂl z? P OPEE A T ]

i i R guoamall f_l,.'.'\'l S B ISl e mae F ey Ly

iy G Ciline B 03L1LF Jand jobas (1-9) Jpax oy L
L] Gl U5 5 Sy AN addganall

A G W s g1 Ul A Jod e Bl s gt (V8 S

RVEIRT -V ROIRY
(,_,;Vam,utq,.&\t\,ﬂﬁ S2lfes bl
P Amaranthus el g gl ¢ Amranthaceae
aap ¥ Stellaria media Caryophyilaceaae
3BU iy Sy Atriplex patulla Chenopodiaceae
Chenopodium  ixdl ge gyl
Kochia scoparia
Wy il — bl — uatll Jlys  Ambrosia artemisiifolia Compositae

Bidens tripartita
Erigeron canadensis
Senecio vulgaris Crucifereae

Sl O — culll — wyyll il Brassica campestris

— L] SN = 5 pieall syl Bromus tectorum Graminae
Al iy
Poa annua
shagad) il Polygonum ol o oley Dolygonaceae
— GLaalil) — pblabll = bl Solanum nigrum Solanaceae
Al

JB oo 28T (1=9) Jaer B Loall SV e 3 — W by Y
@i Jpamall &,.'Jl P/ QCCTY i By PR LR P | t".n TR [W-3- L] QCT W S W



-

TYo 2ail Sualaa 435 il

——
syl sy el SlaE Il F faxs oLt age Jass Ghe oY ¢ aie
Wiar ¢plais¥l o Lymagil @ b bl gl X LasY — Loglall Lsudadl L

e Lslsa My | (A5

08) whalally fdll L)kl ois Lpd cosas A ool gn 0y
(VIAY Ty Gressel
it ot Cilitese Lasnd A damls

Pt b Lo sohlan Bas SN o LA wilagd St Laxdll dho i

sl 3% Wb candly Sl 3 U5 e Diane lsse,d LU g1 5,48 -
o Lanhll Sl oY G L e dny Lo el el JS e
.Glyphosate wuyisladly Sl5 01 wilagi il Lsial gy clitll

Byl o JI5 coally S5 (30 A5 o Lame 2liSgy S @lhib wogan —Y
teslaadd Loglall ¥l Lpaltal g < Lgy cuall

LSyl o Ji5 cnally SU5 01 8IS o Ligws wliSgy B ailjib drgan —y
tlall Lalalh w3l Lol gy ¢ Lep

glyphosate asulam
atrazine sulfonylurea
chlorsulfuron

oo (detoxification genes)y waall Luoww olil) e 300 sl B ¢
P JS gl e B oGl desigll Gyl Ll JE LSl
bilanafos bromoxynil

phenoxyactic acid



Clildiall i Jansdd paddl Ay 53 T

glutathione-S-transferase Jl rLB.'. o=y S e mys oaall e g
Jaxs 1o )08 — L1gli Losigdl Goyhy — 5,5 wbls £IGh glas Lo System
o) alachlor ,3$Y¥y cmetolachlor LyiS¥gilly catrazine gu3l Yl eilos
{143 Y Mullineaux
aitedsal) Oebano hesett A A spg

oo 335 g U Wlame Jead Lo Byl Balyl §mS spgr ol
tske U L S35 ¢ past Juwlon

RIRY)

«Metribuzin gu)em e bl due gl Lo 3 wdagin) ololy oyl
Wladt oSy S 2 Ly (el 48 U] g pblabdl Jgin 3 padiny s3I
By ppdll 2lll g2l B ale pblablly 508 [sf — Clal — wuad 554
L o D V4NN (pBLEIT (o o Y4y (V4A0) Phatak & Jaworski r.-i
Vs (g0 S 2l JoaS (o 8508 W gST o lamgy Solanum (il oo g
ind V1 il @Sy Gleas puilll UGA 1160 MT (UG 113 MT bkl
3l alll gl 3 G (5SS 1Y gm) 4 sosbl 353

(Vision bl gio of 1955 38 (V3AY) y,aTy Machado o)
ihall s Ldlyy Aulys (B Lesleahiuly cljamyill we ¢Maxd Fireball
Lpie Vpan) 2l Jaos Lo 5,0l of e Lgie Yaiul (Heinz 1706 (o lusd!
Sl Bl Uy B (BLI Lajgy cnloldl dgby ¢t Gahpsl Dlik;
iy parall Gl e cpad (Bdle duyg Tays ofd By Sl luay
WA'A B VAT



L4

Yy padll Spalaa 4y 5 5ilae

(bl

— Metribuzin o) 2 AL 2l Lulasdl of (V4AY) De Jong axy
peosl a3y me ol el i aaly o L pSeds — LSUIE RN
8Ll lalyalt | 5 Marker gene plas paanS gaall 138 pladi! Loanl @l

:!.1.55

& bentazon oyl AU s Jaos Jo 508l pa ply S0 a5l
i)l b aadl Jons e 5,08 o Jbo Sxiee CitdS1 a5 glSy . Jii Cilaal
oSy «C. chinense g9l ai &f Aol Jo i s3I (Boheminan Chili
Joas (g 55080 9o e (S gims AAIS) S (C. ammuum gl asty Ol Mzay
PL g «P.L. 127445 : oot & Ay Santaka Jalifl Ciio A sl
P.1246123 4 (163187

anly oar bad (S 3 Y Ciiall Laglis of L3101 ot pall ol a3
Fery ) Bentazon tolerance ¢gjlidl Joas dio J] Lpud Bzt 0,01 sl 2L
(VA8Y 30,505 WOIEE) 5 pmall wlinal (dns 35y & +(V48+ & Harrison

M)

ooy 3 Chloramben fuaelyglS ASlaadl suae Josd | Jo 5,00l cuias]
P — amall Loglill wlisa o (1aVe) pa,3Ty Miller Ca,i, R PER{IER )R
Lgnl G pitll Bpph) LS cmlan 0 =Y (e cmgls — HLaT g cuii
852 ol o (LT Gl clisadl Jolis olSg . coligndl ais a5 Tighy
G wdl Jead 58 Aghall wlisadl ol Lnily peby condl Jass e a3l
oeBy oSNl B Ghall iy Tage BN WS e Jagy (ulNl b
Gl Jo duysll Las gl afy bu lagiaags aie sl 36 el
CUAY =0 Oe Guddl Gl ey 0 AT — 6] o gl



Ohibiald) Cidsa Jaal il Ay i YA

5L e WS vey (14A9) Staub & Crubaugh SO S PrI T
o pé oo ST <Ol Lo oM aud of famgy condl puis Joms o 8,0l

y WL

ASladl e Jasd e laginlys o — (HM)' Adenniji & Coyne Jog
subisl S5l axly G Lgad pSody Loglill Baalt of Ji — Trifluralin o), 5
T=T g 51 s Jais By el 130 Jad oofy « T 5t

Eluddad)

Brassica U.LU b aud> o Trazine o bLLdl Jaas dho cdi
o colfy by cudl =il G IS 4y 33 B napus JI campestris
bl i 3,300 go Jis 3 — B. campestris 3 — @iy 5 aadl Jas
ok B. mapus 3 Wi 5 By LDl Tiall ods &y oglpdl s
L(VAAY oyly Gressel o2) GHLIAN 352y 5 DYl ao on I sanel

ooling! Guey — 5285 — oplasdl Jams S LY ety 2005 Yy
Al Jans pals 8 ol paddl ol LudE] ol cued Ly Lo
Sy

oohlaadl Jass B 5puS wlidsf (vaaY) McGuire & Thurling sy 235
oy SN Sl oSaly (B, campestris s complex oSy piill) 3pse
Lglill Jars 31 B. campestris plic oo gyl Jass Jo ST 5508
EVPPLE-PPL) VT



YYsq BR-LU N W TOR Y. 7Y A
i)

5-amino—4 chloro-2-phenyl-3 (2H) :sa4) Pyrazon ggjlm ue Janiow

|

po 2y 48y Lsall 13s BLAl ot BSUIN iy Jgas B (pyridazione
N- oo colill plo pé BT (aSye JI Jgadd — elasdl jpaadl 3 — 35Syl
s of (Yav1) ou,>Ty Stephenson wiolys syl 435 .glucosyl pyrazon
iy ol — e WS Mubub&lyluwuﬁr.u oSl Jeaill
Vbbb vl — et Joan g Jeadl ol — sl e Blisl deus
il Jams Gar By8lu il B! oy conlly 8,5 s3] Usbus o lete

A ol Tl g appall | S laasSI1

dad)

s W58 B fadl Wl gy BME) (VaYe) Hiller & Weigle a2
:Hlaaly isopropyl N-(3-chlorophenyl) carbamate 2Sliall wue a3
Iowa Juadl ciio go lale Juandll o» Loglie YN 38T =ulSy (CIPC
.Yellow Globe
haldiad! Gl ool A U (b il ggdt Rl Golatubdi!

Slagaddl 5 bl I pa @bl B 2Bl @l 55 ol oS
o coSglt St gl cTLgedl polea¥l (Bl ol (ol asSyll o ool aml
— Ll el Jeadl @bl gl by AL Gal D28 pablas
Slagll ods Whial LSS Spadl ol sUY — DS syl 5oy
g3t .80

— Samly Luag] Bebie (Lo 3% sall o Ulaill Slagall ga 808 Slasl 3 a2y
o 98 ol 2o . St T wid b il e i — pamo G sl (a



Childad Glaue Jaatl padldt doy Yr.

Jsl .acetolactate synthase p33t Jad 5 o3 Oust 5 (Glean 2liadl o
Jleucine 5 sisoleucine Luwssll Liwdl Lol L e dolad) ol
.valine 4

S Janlt ol LSl s Led i 01 gl By by Loisy
L3 2y padiy b oSes — LS Lol Gk — anadl g Daglite LS Ll

P TRPINIE VY N AT I DR JUXE RIS (EA /T

: Glyphosate e gipdandl fuss —3

Tumbleweed 3 Roundup gpandl S Uil Bolll cuwsiadadl ax
potaial 18y SIS DLl 3oUl 038 Sy SBLA Ja g 22 3 o8l
Gdall Lyl A Aholy Ml Gagywy Uy Usi Wby L oL
5-enol-pyruvylshikimate-3-  p351 e T T XIS TP K5
«shikimate pathway JI J ) pzy! 923 «phosphate (EPSP) synthase
— LU = blss sy ¢ Loy, LVl potea ) Jukas (B 0530 canly s
Hpaddl olage Xl B

L Jye oSel Lcuwgidal deglis bl dwals =gl Ly |y
Wl oty ¢ S L1 138 Jood  Je 5,36 Petunia hybrida Wgial! (e X
> Ugnia Bonly 0,30 gb Sumy (EPSP pidl s S wlbuS Jo s
A 05 4 ppl Jubs o8 Syt DNA JI J3e 23 Yoy cumgiadadl 332y B
Aty dwaigdl Gpbas Wiy SULS I

oo EPSP ¥l Js oo Jgbdl caadl Jie oSl s al Uglee by
L5190l dwaigll Gyby — B B3 ¢ cgegidland) pglall Salmonella typhimurium
Joxs b 5,06 Laotill blall wlSy «jaadly ¢pblablly v i @b i —
S a8 AL Sl e Mt o D138



Yes addl Jualas 40 55 palie

: (PPT I3Lasixly Phosphinothricin o Sy gill fass —¥

b g2 «Herbiace j «Basta S5l2adl sanl Dladll 50Ul PPT JI any
Jutas 3 Gls e ol 3l ((GS (Jlesafy glutamine synthase pe!
088y PPT I Jans 5 5,08 3l paewy W 3Dl Jjo %l oy Lo gol
0 58 lsaS 5] 0 G5 LSy (GS Yl 00 T pS LS o s Lt
(VAAA Walden) auall Joad | 3 saie £5LAT1 LIII S ‘..,-55\_11 fis
slnald il Lacxd

Ay bl Sl ge S5 4 clapall BN s ddo e
JasTlt Lo 0555 Lday Ao hinze 3 Gane 2wl 1388 cad a3 1 AELESSS
o ¢ FLll peill imghll paSladl (o (bl Sl By Jo¥1 Ul b
oo mdUll DLE B SISy sl LSio d a0 §,ibS eks LW Ul § 2l
G 038 Jaadll Uuo Bwlyy 2y el Ladlall Loladl gyl 5 5l iy
gl Gohy — Gl A5 5 5 Ly camad] Saos 38T Wyass ol
Dol Lguamalt plypl J| — D11






rer ' il Jpalae i g lsa
ol Jeadl!
bl puaiy das 3 ob Bgaond] Lz g giil| Mg
Siadul] {gaacnd Jlane (oD ddgaond Luorgd iS5 Slatubll
Sl Jlas & 1Ygl

:ﬁ L o paidl peams Jias uﬁ 4y ganndi 1..5:-,],355” Slelasdal f\ai Y|

syl Z B S G SUSH B panid cpelidly paie gl gl—Y
.@L}.ﬂ‘ EJJ:“ JJLal o‘“‘"“‘” ‘JJL_-:'-.IU r_'J)L.u_ﬂJ_-Jl Ei.:-,

gnoll G gill SUargdl sl S panid 1 L5sagi Ll £l —Y
Al UL 2] JorY pasind 13 il Gaaghyadl Wl Yl pylhe—r
¢in vitro ;30 5 el dad pasies :awsly LIS g)l—t

o33l Ty cembryogenesis g5l Tl adgy ¢ Lyaweal £ S lialy
.artificial seeds L=l

z®! J2¥ 20 I Slaplall pIS] B pakind [ lagegey)SIt Luain—o

s gill gl
g+ Uphy Laall ool g1 Ja¥ pamias ewdgpll gt
RETA, FL g

(Sl Jegdl Y pamis Gl dusigdl-v

gl gl B paiied I gy LS S lanlgli—A

0oLl Slgms alss s ° monoclonal antibodies Ji pladif=—4
Caglial) puiall oyl e LA #32Y1 Cilisa B Lot



a3} Cpeundy 5 8 A ggalt U 1 306N SRyl ‘e

eilfighill gl b ot

g b T ol 01n5 e G5 (g2l i) a0 0]

o obuandl g 2l L glio 33035y < LS dad Laaisy Ll Byl Julis —3
B g3 sl 9oy — polygalacturonase 3.4, Jsll p2 ) basiy 23y
Jiggladl jaall AWaa)l 5,1 @l dly — L3all adk, Wy

Sl b a1 ] Blely A3y il il —

S8l i gl st BLAS Lty I3y o3l afgll LS Balyy —F
Slatlt et

3ESUEN G Lalgioms Balyy By LA B3l Bobyy —¢

Joyedll Loy TShl gl ST G apse wlialdl daglie —o
Bt-toxin JV gaany S

41 cantisense inhibition 5,588 oladl hulally M3y wlegpuill Teglie —1
(S STl G aangy ¢ Sl GO o Salt Jagaally

ol a5 B L @byl o el kil 0o s Toglhe —V
ol hil] Wl eyl LY By <y 3l gl B Ul Balalf o licall

phenylalanine ammonia M | kbt iy o Jdl glalt Julis —A
C._o,:,u."-ll ax; b2iy 33 polyphenol oxidase J1 as33ly <lyase

J1 L Jyos 31 wlegifl bandiy opblly o3l amy il oo i —4
= oo .<http:/fvric.ucdavis.edu/veginfo/biotech/applications.html> S
(T +%) ogy>s Dalaly ¥+ +v) Suslow & Bradford — «¥is



‘vo S5 Jpaalaa )5 ggbia
aded] {ptanD a5 Ay dunkigh Siiydad
aldlly Al 0Vl dagliag Sagall calbua o

U3 YT LJ.A':JI Josalos (ueumd Jra u.é I_',,-_.-S GJ"’ :...u_‘ljj.“ a2yl oaal
ﬁ L — el ¥ JUl bu dlﬁ—

o LS canln] bt i oS LA Sl LBy W3y <ol JUESLEN
.rL:La.!a.H

o cTyglat jaal] Ubmddl lagp Pl Jae botny 23y o Ld 55k sumli—r
LSS Pl B LS «polygalacturonase 33,55l J4dl

Sast sl bLss bty U3y «(browning) Ll B St oaldl Lt~y
Uigy ¢ LY TS s L, 3 cpolyphenol oxidase _3.,..1.}..537 J giud
' .phenyl alanine ammonia-lyase r.,_}:.‘jl

\-'13’1'“ H\Jj! Liss haaldsy _'Uij_ ¢l J|3J.| Sro JLﬁ“ 5 i Balyy—¢
kel C.E\J es4 j-_l‘.lj_,-_gsﬁb

jjﬁfbﬂ‘ O _,Lfdi 15 g E.IL:"}.I _’U:‘IJ LJLL‘IJ' 3331-‘* 3.‘1%‘-—6

S ol Yl bkt 3y cang sisg oapmal fUST Al Baga Duwni—
ey S J LSl Jeas

oly Bt b 2L 2l55] e 5068 @Bl gl sy el piall doglall—v
.Bacillus thuringensis 4 pSl g 4le Jaasll cryllla guad!

: S ¢ oot Loglia—A

SLEY S LiL wlavidl Je slae¥l Galil jaadly oyl oabdl
PP AL



223N Guadp dn 5B Ay gandl La o) AN Bl _ T

. - e 54 - - T - . Lt & . .
ELL! s 5,08 Lo bl Lsadn 5ylall Sailly 1)5i8408 ol o
Aty ball lytic enzymes Wla! wilay 5l

(antisense inhibition) 3oLall 5aalt 316 Jeaidly by ] Loplall —4
Jpdy phlabll l3se gyl phlabll Lglis il S LS ol lidiyg
coblagl gl Uy bl Sly eyl ablldt Tagliay ¢ pisal] pblabdl
Sl ibigay pubull atigey ol a8y Salige Lol milee il Laglig
Y+ +v VRICy
38 33 (gilly ol Bagz B 3 ol oa A Sl ow Gy
s b L] e dgiudl oot
PR TUHEIVE N, LRVI: b R e it & PP el -y
Ly calady gals Jubas 5 5 lagyst
ACC synthase
ACC oxidase
Ethylene perception (E-8)
ACC diaminase
Hlghoy «Lgmdhal Laaidy SLlll Bk B 55 ilegi) —o
Polygalacturonase
Cellulase
tLgiag «lanall JibaSy oglt B 5P wlap! -

Phytoene synthase



\ il Jualaa 4 5 7o obia

Loy Ll Baga 3 3P lags] —Y
Sucrose phosphate synthase
Invertase
Sucrose synthase
_ Pectin methylesterase
Polyphenol oxidase

.(1%42 Roming)

#Aadl] Eablaall daudll s

SlSg)eally Sl aall il (o puiaiel) (Soions tunsns

Slagisy il Jdas e Beepsilon 1 g5 b Jodi el By oSl
lycopene epsilon cyclase pyd! 4b pSady s3I — carotenoid biosynthesis
Ay a8 B L) (St dgamall oy bbbl 5 — (LCY-e saally
Loyt cbisg) LSl g Lolssan Bolyy O%al @lyall B gundl 1ag) Baladl 5 a0,
Al o il bl B oSal AU3S ouse Sl oo cind V8 J] oy
— Laa ¢ 3iadl cuda ST (Syinay LAY (gaimag « BLadt ol o JSI QTLs
coliad) U5 5 Jpamdl Gumass

Tl Baly g — Jildlly pbLblS — Epdli pasl @ U Dl
P Wiemnd 0 cRapally Tpiall p231 5 s Sl Llyimal (onglgsd
Uty Usme oo 3] oSl iy ST 330 &) 03S2 @LISH1 e Lolgin
phytoene  mypdl Judadl ity (ortl cunll pa) S ey pblll o
n o8 gundll oF o piJl ey omySd J) Dupdl Jgae s3I cdesaturase



Fadll Cpaady A o Ay gaadl b ol 330 ikl YTA

o e QIS lsg IS0 Slgies &b o Atlsa Craig pblbll b Guall
oo S lgioo so 780 ilyg cdbadl BW lafiay slujl oTe Sl (o Lalgio
SR iy gad (P ) Spmall (B Al Ihe S py il
Do JS e Atlsa Craig pblabll )b sgims b Bolyy wllios 2D3S . US1yy Ugomal!
Lase Jutein guisy o outgSling coaeSdy (phytoene gusind [ lay gy LSl
Erwinia L)l oe (CTiB : 5oy phytoene synthase Ji guay L;:l), CRPES
Usaall UL LS S oluginsg S e (JSI (g gimall C‘L' sily uredovora
g Sl b 3 s gmmalt wibasl £ ¥ B3l

o 205 P Lalgime B LSy Upme wULS pl5] oSl . olulall By
=13 LSy Ugas bl 5ot oSl . bt i Taia¥l alea Yy clinatigdl
g, S0l e :JLF & gimo

oo (B owlad 455 Tl ¥y ,05Sel e isoforms b Aagyl s
Aty ohovy v Ly B poalinS Jad i opy ooy Llag ey Wi
Jb et b JypbsSelil gl JgnbsSes Lladl hisss Sadey JIsdl e cUrg
Ol dly ARl G5l Go ama S350y (B paelind€ LAAA Lgtad amas
el Go Uy dgoe b U5} oSl sily Lol olumgy Lasbadll by
e gamma-tocopherol methyl transferase cual) p& 48 s Chung-chima
Wy JydSel e ULl Gse osess (Y Arabidopsis thaliana
Jopd SV JI JypdsSetaladl Jysmd 8 eyl bl 5 5abyl osle
E creliniS bL2s sy

para-5 petridine ool oo JS 5o lsill paelx May . I
pblab o] oSl sy . tebigladl Laol>y «(PABA :1)Lazxly aminobenzoate



Tra i Salae 45 (silia

& pSxi 31l (GTP cyclohydrolase I w33l oo balss B ins G815 Uyo
aminodeoxychorismate  pu35¥! (sy .petridine I L) Jo¥1 el
ULl s @iy PABA JI sl Jy¥l Jelisll B p<a3 s3I (synthase
S8 2 Lo ind Yo laiay iy g dulx e — hamgall g8 — Lgdl,g gl
agls G byl ndigadll o Loaie A3y oy sl ot

Jmolial) fpa puiadll (SgZoma (stuuand

)y oseadith)

Ls SCAXT pysdlSH J3U 08 il 49 gl W19 Upmo 32 £} oSl
S iy Uy bt Jypad oSl 2USS L psu JUSH o el Balisd B2k B pped
Gy By JI sl L (o130 e (B-cDNA : (ay) metallothionein J1
| PR f‘"—'/r'ﬂbs*" £or g 3l e bl

s ib)

ol 1 piesill e B wluS e — ole — UasUl a5l 453 Sgias
inositol  JI 8,30  gn9) phytic acid &zd dula 550 3 050 <abas
Loty Y Leedn oS ¥ 3 o33l siveddl T30 o835 «(hexaphosphate
of ey Lol paata ol J1 BLEYL 1as ol Lpe el 3 cabiandl
MW e lylly apammlly peeiilly poa ) o cLledl polall dad LSS Jomy
3,30 By Juolae ae B wlib e el oSl wdly L oldVl Lt st
ool (n Lbiada 1S5 o Wysly Sgias (byall Jgby untily mailly 5,30
o Ul ohib GLST 3 aty sl o Wle SIRSS Jey o Ll
Lalas oIS Uil poula oo 930l (s gime Lalasl of VI .. 138 . Wsoldly Lvan]
g oSaly peomally (A2 Jans e 58ly a0l obh] B sty
Ledgaows B Dlasy el paela oo byysdy (5580 paddiy oolib losil
REERVPUNCY



a3} Cpandy dn T A Ay guall s 9ISl Culiyukhs Ye.

2990 (pn suadeall (§9%0na (raninsd

plny Lo o b s I &Y Jell s flavonoids wilaggil s
I ey il Juted jlw b la Jo Gl ol ally Lajll o513
My .chalcone reductase Ji; cchalcone synthase iy .stilbene synthase
P Baam oilayg s EL“..‘»! - a5 (flavone synthase J1y . chalcone isomerase
wdlest BYS oy gl pa L) Sgime Balyy ) Lagay $oly < pblabll
A3l il palET 8 il A5 plasdad gl 3 gy

33 saly Tesveratrol Jyud Jedt e sgiaal L_’_JI_U it by oSl $as
dle Sl3S % (Wl il Lol el ol il Llad) o o

Gl oSl aby  Led)! BacSYl wilolae e a3 wlisbe sl 5 Lgyall Gy
Lonilginl Sl e Glging pablhyy badd LG 2818l iaidd)

Pudally AT Ra Bl Camant Lloma (8 allgh Suanatield (sl Col3lams]
eadul]

L1 Al Gess Jlaw b L8l Ladsd) Y1 LS o e
f s Lo peail oload Lodkally

Shogll Jesili J guasnal)
Lpartif iy SBLA oy ¥piaSolall Gio Dby JySypdl Lolny vy S
bl sy e — LT —

calliinase J1 puad Balall Bl | Jo bl olys fadt
Ut 08 Sl e oo b L sl <L L83,
Erl Jomll 811

=



T4y saadll Jualae 4 53 {5 dka
Slogll Jganill J gasmall

o st miraculin oogdl s Syime o> £ s
et 3 dlaidel GSayy ¢ (sle Gab

Sail thaumatin sy, gl e 500 pbldb UG phlabli
Jaladl g dalaadul oSa

gl Jo LsUya Syt publley 2 bl

Tm gl alpll o LAk Syime il LS L] B!

SN (Gyime L iy SULS #3) ot it

3! vaccines Slatalll pasy pLo! e 5,06 ,LS #U) gkl

A e g gl o0 Yo g Gob oe LS oSe
{.(I'].EV Ji) E 291 Qlgal Luyiy Sl olay 4ol

(enterovirus : say) EV71 iy

.(Y+1¥ Dias & Ortiz o)

aie cula 8l slal b pSatll B A el wasall el

ol ghul

G ATl oredl ph B JaY Sl sipal B pSadl ol
135 B bl am g bamase-barstar system Jb m lasd L5191 Luigll

JPPALTREN 0 C.'..& 3| Bacillus amyloliquefaciens L3 4psSy J| pladll
P30y LSl Aataalt olas¥l RNA U, Jalady poia bamnase jui)b prls ip
Sl pb G BT (uTap gD bamase JI g i Dl LSl
128 e 5lB=Y) oSal 98y .andels dafiy sbamase Jy paily s3I wny (barstar

ol 3 lplS Lpaladiol (g5 dpn (1 Y g LY Jagady plid
oy ) oe Ughdl il 3 bamase ouigll Juted o6 Jidl aalb



-

280 Gyparly T b Dugad by o100 il Ty

O o e |

Pz o U By S Daie iy gy ¢l opaad L] Gond Lea ¢ AN
el oagdl B sLS Lladadl B i 0 oWl 5l GloYl fusas
barstar Ji Bl Pl gua plasint siey barstar guspdl i) o Jyidt
Togadndl JolS 09Ss 25U Gumngdl 015 830 Losis barnase J1 UL pils 3
ore 35UawYl (8ol a3y Las barstar Jiy bamase 1 oo s Usiome op95s 03
byysSatlly 3,300 Lpte Liline iy gl g8 Gl B30 ) B plsill i

<http://www.geo-pie.comell.edw/traits/polcont.html>



URH yaluae

Loker VAR = SH = g 2y A1 g pall W piidl Jprlons g (VAT il e s ¢ m

Amins 337 5 palill = mypalty pE Tggpalt At A Sl Rl T ] o) et e wand e

ks £4F = Bl i By A Ty Al A g G (% 0) padl 8 e

Lk Ty = 2l T gl TiheliSy oyl a1 DAl e (¥ 0) il s sanl e

- I P L o e e At gl i) AN Ry Tupeadl bR (e vy ekl 2 sanl s
e YAT = el = agiyily Al el gt ARl

s AbA = Bl agpdly 20 topat LN ARy el Ll Bl 348 kS (Te0A) pl b sl e

e 812 EpmE gy A Rl R Rl i A e S g (10T ped it saad

JLAURCE I S IRPR Rt TP e L UL P W - S AL el L L {1AVT) STy U e el s uile 4 agd
Al = ol — 38y P el

Ababaker, M. A, M. A, EL-Sherif, G. A Kagman, ond S, H. Gad El-Hak 1984, Inheritance of resicmnce o
root- knot n=matodes Meloidogyne spp. in some cowpen coitvars, Proe, 2™ Mediterranean Conference
of Genezics, Cairo, pp. 1-8,

Adeniji, A A. ané D. P. Coyne. 1981, Inheritance of resistanee 1o tifluralin toxieity in Cucirbite moschata
Poir, HortScience 16: 774-775.

Agrawal, R. L. 1998. Fundimentals of plant breeding and hybrid seed production. Science Publishers,
Inc., Eofield, NH, USA. 394 p.

Agnos, G. N, 1980. Escape from disease, Vol V: 17-37. Iz J. G, Horsfall 2od E. B. Cowling (eds). Plamt
disease; un advanced reatise, Acaderue Pr., N. Y.

Ammati, M., I. J. Thompson, and H E. Mckioney. 1986, Retention of resistance to Melo.dogmea
ircognita in Lycopersicon femotypes at high soil temperature, pp. 69-82. In: Fresh Marker
Tomato Advisory Board, Califormia, Fresh Market Taomato Research Program, 1984/85 Anpual
Report. Dinuba, California.

Andrade, J. L, A. Larqué-Saavadra, and C. L. Trejo. 1995, Proline accumulation in fzaves of four cultivams
of Phaseolus vulgaris L. with different drobght resistance, Phyton (Busnos Aires) 57 (2). 149157

Andrus, C F. 1953. Evaluation and use of disease resistance by vegetabls breeders, Proc. Amer Soc
Hort. Sci. 61: 434-446.

Bagewt, J. R. and W A. Frazier. 1982, Oregon [I: Early parthenncarpic tomato bresding line.
" HonScience 17: 984-983,

Aocki, 5. 1990. Measurement of .heat sepsitivity in cucumber leaves by chiorophyll fluorescence
method Tropical Apgriculture Research Series No. 23; 239-247

Acki, 5, M, Oda, and K. Hosino, 1989. Varienl differences in chilling-induced depression of
photosynthesis and leaf growth in cucumber scedlings. J. Jap. Soc. Hort. Sci. 58 (1) 173-179,

Barker, H., . D. Webster, C. A. Jolly, B. Reavy, A,.. Kumar, and M. A. Mayo. 1994. Enhancement of
resisance to potto leafroll virus muitiplication in potato by combining the effects of hest genes
and transgenes. Molecular Plant-Microbe Interactions 7 (4): 528-530.

Bidsra, A.5: [ed). 2000, Hybrid seed production in vegetables: rationale and methods in selected crops.
Food Producrts Press, N. ¥, 135p.

Bassetr, M. I. (ed).). 1936. Breeding vegetable crops. Avi Pub. Co., Inc., Westport, Connecticut. 584 p.
Berry. S. Z. 1969. Germinating response of the tormato at high temperature. HortScience 4: 218-219.

Bhagsari, A. S. and D. A. Ashley. 1990. Relationship of photosynthesis and harvest index to sweet
potato yield. J. Amer. Soc. Hor. Sci. 1157 288-293.

Blaker, N. 5, and J. D, Hewirt. 1987, Comparison of seeding and mature plant resisance to Phytophrora
parasitica in tomato. HortScience 22: 103-105.

Baller, T. and F, Meins (2ds.). 1992. Genes involved in plant defense. Springer-Veriag/Wien, N. Y.



LS hia . Tet

Booy, G., T. C. Wehrer, and S. F. Jenkins, Jr. 1987, Resistance of cucumnbsr linzs to Rhizoctonio solani
damping-off: not refzted to fruit rot resisienee. HortSeience 22: 105-108.

Baclond, P W. ond P H. Wiltizms. 1987, Sources of resistence to Fusarfin axysporion f, 5p conplutinars
rece £, HantSerence 22: 669-670. '

Basland, P. W., P. H. Williams, and R. H. Mormrison. 1988. Influsnce of coil tempercture on the
cxpreznon of ye!llows cnd wilt of crucifers by Fusariun axysporum. Plant Dis. 72. 777-780.

Blum, A 2007 Mitication of drought stress. www.plantstress.com

Blum, A. 1989. Breedng methods for drought resistence. In: H. Q. Jonea, T. J. Flowers, end M. B,
Jomzs (Eda) "Plarts Under Swress™; pp. 197-215, Cambridge Univ. Pr., Cembridze.

Blum, A, 2009. Effective use of water use (EUW) ond not watgr-usc efficiency {WUE} 15 ths target of
crop yield improvemsnt under drought stress. Field Crops Research 12: 119-123.

Boswell, VR 1937 Improvensnt ond penstics of tomctoes, pepper, and ezpplont. 1o United Seaea
Deprramet of Agnicuiture "1937 Yearbook of Agriculture: Beter Plonrs and Anipris 117 pp. 176-206.
Wesingon D.C

Casmgnone~Sercoe, P 2002, Genstic vanizbility of pematodes: a threat to the durability of plant
rezictance gracs™ Evphytica 124: 193-199.

Cartvelli, L. ct al 2007. Drought tolsrancs ircprovement in crop plams: o incgrated view from
brecding to f;aoics. Field Crops Rezsorch, doit 10.10164.fer 2007.07.004.

CGC Genc Litt Commenes. 1982, Updzie of cucurbit gane list end nomenelsrure nutss, Cucerbit Geneties
Coopzradv: Rep. Na. 5, 62-66.

Clarrizr, A, M. Jecquot, S. Harnop, end D, Nicolas (eds.). Tropicof plant bresding. Seiznce Pub,, Inc.,
Enficld, NH, USA_ 369 p.

Chen, Z et al. 2008 Scresning plonts for salt tolercnee by measermg K* flux: a ease study. Plant, Cell
and Environmzat 28. 1230-1246. -

Ctristianzen, M. N. 1979. Physiolofcal bzsis for recismues to chilling, HortScience 14: 583-586,

Clarke, J. M. azd T F. Townley-Smith 1984, Serc=ning end gclection techniques for improving
drougk! resistnes. Jo P. B. Yoze and S. G. Blixt (Eds) "Crop Brezding. a Contemporary Bazis™,
pp. 137-162. Pergemon Pr., N. Y,

Colluis, W. W,, G, Wilson, 5. Arrendell, and L. F. Dickey. 1987 Geaotype x environmsnt intercerions
in swect potzto yitld end qu-lity factom. J. Amer. Soc. Hort Sci. 112. §79-583.

Coté, F., I E. Thompsox, and C. Willereat. 1993 Limitation to the use of clectrolyte lzckage for the
meacuremaont of ekilling imyury in tomato fruit. Postharvest Biol. Tecknol. 3 (2} 103-110.

Coyns, D. P 1963. Correl=tion, heritohility, and sclection of yicld componcnm in field beans,
Phascolus velparis L. Proc. Amer. Soc. Hart. Sci. 93: 388-396,

Coyns, D. P. 1980, Modificerion of plant erchitecture and crop yizld by breeding. HontScience 13- 244~
247,

Crane, M. B. and W. J. C. Latvrence, 1934, The genenes of gorden plants, Mecmillzn, London.

Ciweriero, ] end J. 1. Cubere. 1932, Phenonypic, ponotypic and eavironmenml conelztion in tomzo {Lyropersicon
esce’z-2c), Euphyiica 31: 151-159.

Dalzl, M., R. G. Dent, and P. A, Knmar, 2006. Current trends 1a the genstic caginesring of vegeipbls
crops. Sei. Hore 107 215-225.

Daly, I. M. end H. W. Knochz, 1982, The Chemistry ond biotogy of pzthotoxini cxhibiting host-
celecuvity. Adv, Plant Pathel. 1: 83-138.

Da Silva Diag, ). C. 2010. Impact of improved vepoiable cultivams in overcoming food insecurity.
Euphytica 176 125-136.

De Joag, H. 1983, Inheritance of s=nsitivity to the herbicide Merribuzin it cultivated dipleed pottocs.
Euphytica 32: 41-48.

izney, D, E. end R. L, Lower, 1987. Genarctian means amlysis of plant chzrmcters in crosses betwetn two
desamrinzte corumber [ines end Cucresris sativies var Fardhwickii. ] Amer Sec. Hort. 501, 112: 707-711

Dz La Pena, R and J. Hughes, 2007 Improving vegtabls producnvity in a verizble ard changing

clunate SAT cJournal 4 (1) 1-22 (gjourna.icrisar.org).



Yo i} Jualae 4 5 752la

Denm. D. W 1970. Leaf wax and transp.ration in Bra~~ica nfaracen. ] Amer Soc Hort Sci. 95 30.32,

Dtrgra, O. K. and ). B. Sincl=ir 1985 Bezsie plant prihology msthods, CRC Press,, Inc, Boca Reton, Florida,

Diaz, §. S and R Oruz. 2012. Trenogenic vegetable bread.ng for putritoral guality and health benefits.
Food Nutr Sci. 3 1209-1219

Dickson, M. H. and J. E Hunter. 1987 Irhcnmncs of resistoree 1n cobhage weedirss to black rot
HortScience 22. 108-109.

Di Paola, M. L., G Apati, F Fuui, and P Mazzinghi. 1995 Detecation of plant chilling seasitivity
by the F6B5'F730 chlorophyll fluorezcecce mto, pp 88B1-584 ln P M-ihs {ed )
Photosynthesis: from light to brozphere Vol 1V Kluwer Academic Publishers, Dorareckr,
Nctherlands.

Dubin, R. D. 1981 Applicaticns, pp. 495-505 In. R D. Durbin (ed.). Toxtms in phagt dizzzze
Academic Pr, N Y

Duwelle, R. B 1985, Photosyathesis ard photocssimilate pamincarg Tn P H. Li (Ed) "Pomato
Phy-iologzy®, pp. 35-5% Academic Pr,N Y

Ekanayake, 1 J. and D. ] Midmore [992. Genotypic varimtion for root pu'hng resistznez tn potzto and
1is relctionshup wath y.cld undzr watzr-d=ficit strecs. Euphytica 61 (1): 43-33

Fazzulios, G. 1985 The ro e of the asmatolop-t in the deve'opment of remstat cultivar, pp 233-240
In. J. N Saczer aad € C Camer (eds.). An advanced trectie on Maloidogyre Vol 1. B.alogy
and control, Depzrment of Pizat Pathology, North Carolina Statz University, Ra'aish, N, ©

Faalkrsr, J S. 1982 Breeding herbicida—tolerant crop cultivars by convertial methods. In H ™M
LzBzron and § Grezzel (Eds). "Herbicide Resistancs in Plznts”, pp. 235-256. Johm Wilzy & Spns,
Ire,N Y.

Faso's, 1, W H Cabg'm n, G € Gerlaff, 2nd F ¥ Nord"e m 1082 He-tohitin of o3¢ gnpy 19
pho-phorus utibzunoa 1n beans (Phaserzs viiyar s L) 70 «p nrer prosoharu; | s f Arp
3oc Hort Soi. 107 94-97

Fery, L, L ardH F Hemuen, Jr 1990 Inheritance and 5.0 meetof Bemtrzet herb ¢ d2 b femrgs 1o
"Santaka" peppar J Amer. Soc Hort Sci. 115. 854-857

Flawers, T J 2004. Improving crop calt tolerance J. Eap. Bot. 55 (3196} 107-319.

Flewer, D. B znd A E Limuin 2007 Minsztion of co'd orers. The [nrernst,

Fle .o, T T zad S. A Flowem. 2005 Why docs schrity poze cuch a difficc't prob'=m ter plznt bre=gar?
Apnevitre! Water Managemeant 78 (1-2): 15-24.

Foolzd, M. R. 2004 Rccent edvances in genenica of calt toleranee 1a tommate Plant Cejl Tio_ue ard
Organ Culture 76: 101-119 '

Frazer, R S. 5. 1990. The poneties of resictance to plant viruses. Arr Rev Phytopathal 28 179.200

Frey, IC 1. 1981 Cepatulisies and limcztiors of convemtionzl plznt bread rp, pp. 15-62 1 K. O. Rec vz and
J M. Lyman (ed3). Genztic enzinzenng for crop improvement. The Rockef=llzr Fowr ation

George, W L., Jr 1970. Genetic and cnvironmental modificction of de*armurate pl=st hab.t sm
cucumbers. J. Amer Soc. Hort Sci. 95; 583-586.

George, W L 1971 Influence of geretic beckground on sex converron by 2-chloethlyphazphop-c cord
In monoecious eucumbers. J. Amer Soe Hort Sci. 96 152-154

Greenleaf, W H. 1986. Pepper breeding, pp. 67-i34, In. M ] Baczex (ed). Breed'rg vegenble erops, Avi
Pub. Co,, linc., Weerport, Conrniecticut.

Gressel, J, G Eza. and S, M. Jam. 1982. Gengtic end chemucal manpulation of erops to confer
to'erance to chemmcals. In: J §. McLaren (Ed) "Chermieal Mentpulation of Crop Growth and
Devzlopment”, pp. 79-91 Butterworth Scientific, London,

Gupta, §. K. (ed.). 2000. Plant breeding: theory and techn:ques. Agrobios (India), Jodhpur 387 p-

Heyjar, R. and T. Hedgkin. 2007 The use of wild relatives 1 crop Improvement. a survey of
developments over the last 20 years. Euphytica 156 (1-2): 1-13.

Hals, M G.and D. M Orcuwt. [987. The physiology of planis under stress. John Wiley & Sons, N. Y
206 p.

Hall, A. E. 1992. Breeding for heat tolerance. Plant Brzeding Reviews 10: 129-168.




) ihuaa Y¢

Hall, A. 2011. The mitig=tion of heat streza, PlentStress web site The Internet

Hanzche, P E. ond W Beres, 1980, Gemetic remodzling of frint and ozt trees to facilimte culdvar
impravensnt. HortScienes 15, 710-715.

Hanna, G C., A. G. Gentile, and K. A Kimble. 1961 An improved method for detarmunng resistance
to Fusarrumn stem rot of sweetpotatoss. Plant, Dis. Reptr: 45 562-563.

Hasesawa, P M., R A Breszon, S, Handa end AL K Henda, 1984 Cel'ular mechenioma of tolerence to watsy
eress. HartSaience 19: 371-377.

Haszan, A A end K. E. Abdsl-An. 1986 Acseszment of broomurepe tolcrance in the genus
Lycoparicen. Enypt. 1 Hort. 137 153-157,

Hazmzn, A AL D L. Smider, end T R Konsler. 1968, Appl:ection of eotyledomery symeproms i sereening for
reciztanes o tomsto bectenz] canier cnd m host range stud:es, Phytopathology 58: 233-239

Hacoam, A, A, D. H. Wallzce, and R, E. Wilkinzon. 1971a. Gezetics and henitebility of resistenes to
Fusariuz solzni £ phaseol in beam. J. Amer Soc, Hort. Sa 96: 623-627.

Haszan, A A, R. E. Wilkiosen, end D, H. Wallege. 1971b. Genetica and Hentebiliry of rezistence to
Thiclaviopsis dasicola in beans. J. Amer Soc. Sci. 96: 628-630.

Harzan, AL AL, U, A Obyi, M. S Wafi, N. E. Quroafilah, H. H. Al-Mazry, ard M. A. El-Rays. 1990.
Evaleanon of domestic end wild Crewtis melo germplesin for resistnce to the yellow snnng
dizorder Eqypt. J Hort, 17- 181-19%

Haczan, A, A, N. E. Quronfilzh, U. A Qbz;i, M. A El-Rays, and M. § Wafi 1991a. Evchustion of dome-tic
end wild Ciz*ies permplasm for rec Zance to the yellow sturmz d.zordar Egypt. J Hort. 18: 11-21

Hoozon, A AL, ML S, Wafi, N E. Quroafil-h, U AL Oba;, M. A_ El-Rays, end F. Al-Izzb. 1991b. Evalaction
of domectic end wild Lycoper.con pemeplasm for tormato yellow Izaf curl virus rec.zt=nce. Egype I
Hort 18: 2343,

Huzhes, S. G., 1. A Bryant, and N, Smumoff, 1989. Molzcular biology: cpplication to studies of streas
tolerance. Io: H G- Jones, T J. Flowers, and M. B. Jones (Eds.) "Plars Und=r Strezs”, pp. 131-
155 Cambridge Univ. Pr.

lbrokum, A M. H. and J. 5. Quick. 2001 Heritzhility of kezt tolerance in winter and spring wheat Crop
Sci. 41. 1401-1405.

ISAAA, Intermanonz| Service for the Acquisirion of Agri-Biotach Applications. 2008, Pocket K No, 32:
Biotechnology for the development of drought tolerant crops. The [menst.

Hedley, C. L. and M. J, Ambroze. 1981, Desigmng "leafless” plants for unproving yields of the driad
pea crop. Adv. Agron. 34: 225-272.

Hiller, L. . and J. L. Weigte, 1970. Differemial tolerance of several inbreds of onton Afhum cepa L. to
certein kerhicides. J. Amer. Soc Hort, Sci, 93: 103-107.

Howard, H. W 1969, Gengtica of the potato, Salant=r tuberasun, Losos Pr. Limited, London, 126 p.

lezzoni, A. F, C. B. Peierson, and G. E. Tolla Genetic aralyzis of two parfect-flowered mutans in
cucurrher. ). Amer. Soc. Harn, S, 107 673-631,

Inglis, D. A, D. J. Hagedorn, end R E. Rend. 1988, Use of dry inecul=tion to evaluz:z becns for recistance ro
enthreenase end engulzr leaf pot. Plam Dis. 72: 771-774.

Jemwal, RS, end P. P Sherma. 19886, Inhericnce of rec.otance to black rot (Xanthawonas campesris pv.
campesris) in cowliflower (Brassica ofcracea var. bosytis). Eupltytica 35: 941-943,

Jones, H. A. and L. K. Mann, 1963, Onions and their alligs. Interscience Pub. [nc, N. Y 286 p.

Kalloo, G. 1988. Yegewble breeding, Vol. I. CRC Press; [oe., Boco Raton, Florida, 239,

Kailoo, 1988. Vegemble breediog. Vol, I CRC Prezs, Inc., Boca Raton, Florida. 213 p.

Kalloo, G. ard B. O. Berph. 1993. Genetic improvement of vegemble erops. Parpmon Press, Oxford, 833 p.

Kasha, K. §, Y. S. Shim, E. Simion, and J Lemrte, 2006. Haplowd production and ckromasome
doubling Acta Hort. No. 725: 817-828.

Kauffmen, €. S. and R. L. Lower. 1967, Inheritance of an extreme dwarf plant type in the cucumber J.
Amer. Sot. Hott. Sew 101 150-151

Khall, R_ M. H. 1974, Genetica! and physiologieal srudies on some pepper varicties. M 5. thesis, Am
Shams Univ. 87 p.



TEY radl Lelaa 4 5 g2l

Khan, H. R, I G. Poull, K. H. M. Siddique, angd F. L. Stoddord. 2010. Feba bean breeding for drought-
affected enviroamere: o physiological and cgronomic perepective. Field Crops Research 115 279-236.

Kimaly, Z., Z. Klement, F. Solymosy, and J. Voros. 1974 Methods in plant patholegy with special
reference to breeding for disease resistance. Elsevier Sei. Pub. Co., London. 509 p.

Kole, C (ed.). 2007, Genome mapping and molecular breeding. Vol. 3, pulses, sugar, and tuber crops;
¥ol. 5, Vegetables. Springer-Yerlag, Berlin.

Kranup, A. end D. W. Davais. 1970. Inheritence of seed yield and its compenents in a six-parent diallel cross
in peas. J. Amer, Soc. Hort. Sci, 95. 795-797,

Kumar, T P. ond K. V. Peter. 2000, Breeding of vegetzble crops, pp. 243-278. In: V., L. Chopra {ed.).
Plant breeding: theory and proctice. Oxford & IBH Pub. Co, Pwi, Ltd,, New Dethy, India.

Kupper, R. 5. and J. E. Staub, 1988, Combinig ability berween lines of Cucumis sativus L. end Croumis
sativus var. hardwickii (R.) Alef. Euphytica 38: 197-210.

Kini, J. O.and T J. Ng. 1989, Combining ehility ectimetes for muskmelon tolerence to Mivothecizm roridum
end its toxic metcholite, Roridin E. J. Amer. Soc. Hart Sci: 114: 319-321.

Lapins, K. Q. 1976. Inheritance of compact growth type in apple. J. Amer. Soc. Hort. Sci. 101: 133-
135

Leterrot, H. 1985, Susceptibility of the (Pto) plants to Lebaycid insectieide: a tool for breeders? Tomato
Genet. Coop. Rep. No. 35: 6.

Leike, H. znd W. Bauch. 1992. Micropropagation of hybrid lines in vegetable breeding, pp. 3-25. In: Y
P, 5. Bajzy (ed). Biotechnology in sgriculure and forestry. Vol 19. High-tech and
micropropagation I1I. Springer-Verlag, Berlin.

Lecne, G. and A. E. G, Tonneijek. 1990. A mpd procedure for screening the resistance of bean
cultivars (Phaseolus vulgaris L.) to Borrytis cinerea and Sclerorinia sclerotiorum, Euphyticn 48.
87-90.

Lower, R L. pnd M. D. Edwards. 1986. Cucumbcr breeding, pp. 173-207. Tu: M. ], Bassatt (ed).
Breeding vegetable crops. Avi Pub, Co., Inc , Westport, Connecticut.

Luby, I. J. and D. W. Shaw, 2009. Plant breeders' perspectives on improving yield and quality traitg in
horticuinzel food crops. HonSeicnee 44: 20-22.

Machade, V S, 1982. Inheritance and breeding potential of trinzine 1olerance and resistance in plants.
In: H. M. LeBaron and [, Gressel (Eds) "Herbicide Resistanee in Plants", pp. 257-273 John
Wiley & Sons, Inc., N. Y.

Machado, V. S., S. C. Phatak and I. L. Nonnecke. 1982, Inheritence of tolerance of the tomate
(Lvcopersicon csculenium Mill) to metribuzin herbicide. Euphytica 31; 129-138.

Maksoud, M. A., A. A. Hassan, and R. Khalil. 1977. Inheritance of fruit weight, size, and dimeations in
pepper. Capsicum onnuum L. Zagazig J. Agr, Res. 4: 53-63,

Marx, G. A. and W, Mishanec. 1952, Inheritance of ovule number in Pisur sarnum L. Proc. Amer,
Soc, Hort. Sci. 80, 462-467,

Marshall, H. G, 1982, Brecding for tolerance to heat and cold. {o: M. N Chrisnanzen and C. F. Lewis
{Eds). "Breeding Ptanis for Less Favorable Environments"; pp. 47-70. John Wiley & Sons, [uc.,
N. Y.

McGure, G. M. and N. Thurling. 1992. Nuclear genetic control of variation in simazine tolerance in
oilsced brussicas. II. Selection for simazine tolerance in o Brgssica campestris population,
Euphytica 61+ 153-160,

McLaurin, W. J. and 8. J. Kays, 1993. Substantial leaf shedding — a consistent phenomenon among high
yielding sweetpotato cultivarz, HortScience 28 (§): 826-827,

Miiler, J. C., Jr. and J. E. Quisenberry. 1976. Inheritance of time to Howenng and its relationship to
crop maturity in eucumber. J. Amer. Soc. 101. 497-500.

Milier, J. C., Jr. L. R. Baker, and D. Penner. 1973, Inheritance of tolerance to chloramben methyl ester
in cucumber, J. Amer. Soc. Hort, Sci. 98. 386.389,

Mullineaux, P. M 1992 Geneteally engineered plants for herbicide resistnnce. In: A. M. R.
Gatethouse, V. A. Hilder, and D. Boulter (Eds) "Plant Genetic Mampulation for Crop
Protecrion”, pp. 75-107. Plant Breed. Abstr, 1992, 62. 7517,



sl julaa TOYEA

Mu=ger, H M, Y Zhong, S. L. Fenton, and M. Kyle. 1995, Leaf blower edopad for larpo-ceale
inoculat on af pl2nizs with mechonically transmitted viruses. HortSeisnce 30 {6): 1266-1267,

Munns, R, S 8. Goyal, and J Pactioura 2011, Salimty stress eod s mutigation.
Etrpafis e plantetrest.com.

Mycrs, 0., Jr. 1986. Breeding soybezns for drought resistance. Plant Bresd. Rev. 4: 203-243.

Neumana, P 1997, Salimty resistance and plant prowth revisited Plant, Cell end Environment 20:
1193-1198.

Morlyn, J. D 1980. Breeding salt-tolerant crop plznts. In: R C. Valzounz end A. Hollasnder (Eds)
"Genetic Enginesring of Osmoregulation”; pp. 293-30%. Plenum Pr, N Y.

Qitto, W A., T. van dor Zwet, and H J Brooks. 1970 Rating of pzor cuitivarg for resizianes to fire
blight. HortScience 5. 474-476.

Pandey, 5. end E. T. Gritton. 1975. Irhenitance of protein end other agronomie truis 1n a dezllel eross of
pea. J. Amer. Soc. Hort. Ser. T00: 787-790.

Pandit, M. L. 20d Wm_ T, Andrew. 1967 A comrelztion berweea phosphorus content of teaf assue cnd
days to moturity in tomato and lemuece. Proc, Armer, Sot. Hort Sci. 91 544-549.

Parsons, L. R 1979, Breeding for drought resistance: what plent chameteriztics impeort resistanee?.
HartScrence 14:; 590-593.

Pedlay, K. F ozd G B. Motin, 2003: Moleculzr baciz of Pto-mediatad ressmnce to bacterial speck
disease i tomaro. Amn, Rev. Phytopathol. 41: 215-243,

Petcrzon, C. E. 1975, Plant introductions w the improvement of vegetable cultivars, HonScienes 10 (5).
375-379.

Pherk, 8. C ond C. A, Joworskd. 1985, UGA 1113MT and UGA 1160MT memibuzn-toloent omz'o
pemrplzem HonSeiencz 200 1132,

Prowvidez, R cnd R O. Hanpton, 1992, Sourees of resisonee to vingses o Potyvirides, pp. 189-211 Inc
Archives of Vuology. Scppismentum 5. Spnager-Yerlag,/Wien, Viznn, Auctria

Pyke, K. A. ard C L. Healzy. 1983. Tha effect of foliace phenotyps ard szed size on the crop growth
of Pt samvur (L), Euphynea 328 193-203.

‘Quncznberry, J. E. 1979. Breeding for drounht resistuees and plast water use efficiency. In: H. Mucsell
and R C. Staplea (Hds) "Strees Physiology in Crop Plants", pp. 193-212. Tokn Wiley & Sons, N.
Y

Rahe, I' E. 1981. Leck of corrclation between field and laborstory tezts for rezighince with cpecial
refercnce to white rot of ozions, pp. 193-200. In: R. C. Staples and 3. H. Tocaniczzen (eds). Plant
diseass conol: resistonce and susceptibility. Wiley, N. Y,

Rmng, D. 1981. Salt tolermrce ~ new devclopments. In: J. T Manazssh and E. I Briskey (Eds):
Adverces in Food-Producing Systema for And and Semiarid Lards”, pp. 431-456. Aczdemic.
Pr,N. Y.

Remage, R. T 1980. Geneue Methods to breed for £alt tolerence 1n plants. In: D. W. Rains, R. C
Valertinz, and A. Hollzender (Eds) "Genorypic Enginecring of Osmoregulotion: Impzct on Plaat
Produchvity for Feod, Chemicals, end Energy™; pp. 311-318, Plerum Pr,N. Y,

Rao, S. A and T. McNailly. 1999. Genetie basis of variation for szit tolsrenes in maze (Zea mavs L)
Eyphytica 108: 145-150.

Rematti, P . 1998, Samecloml veration and i vizrp selection for crop smprovement, pp. 165201 In: 5. M.
Iz, D, 8. Brer, end B, S Ahloowzlia (eds.). Som=clonal veriztion end indusced muations 1 crop plants,

Robirzon, . W, H. M. Munger, T. W. Whitzker, and G. W. Bohn. 1976. Ganes of the cucurbiaceze,
HorScience 11, 554-568.

Robbiuns, M. L. znd F. F. Angell 1971 Tomato cnthracnose: a hypodermic inoculation techn.que for
dotermumng genctic recction. J. Amer. Soc. Hor, Sei: 95: 118-119,

Romung, W. R. 1995. Sefcction of cultivars for lightly processed fruits and vegetables. HontScicnee 30
(13: 38-40. :

Ruszzh, G. E. 1978, Plant breeding for pest and disease resisance, Butterworths, London. 485 p.

Sairam, R K arnd A. Tyagi. 2004, Pyhsiology e¢nd moleculer biology of salinity stress in planis.
Current Scicnce B6 (3): 407421,

‘.l




Yed il Jpclaa da 5 jgdla

Scom, J. W, 5. M. Qlson, and J. A. Barz 2007. Gulf Smezm hybrid tomato; Fla 8124C snd Fla, 8249
breeding lines. Tomato Genetics Cooperative Rep. No. 58, 41.

Scully, B. T. and D. H. Wallace, 1990. Variatton 1n apd relationship of biomass, growth rate, harvest
index, and phenology to yield of common bean. J. Amer. Soc. Hort. Sci. 115: 218-225.

Scully, B. T., D. H. Wallace, and D. A. Vjands, 1991. Heritability end corrclation of biomass, growih
rates, harvest iadex, and phenology to the yield of common beans I. Amer. Soc. Hort, Sci. 116:
127-130.

Shabzala, 8., T. A, Cuin, and J. K. Schjorring. 2008. Potassium trznsport and plant salt tolercnce.
Physiologia Plantarum 133 (4): 651-663.

Shands, H. L. and G. A- White. 1990. New crops in the U. S. national plant germplasm system, pp. 70-
75. In: J. Janic and 1, E. Simon {eds.). Advonces in new crops. Timber Press, Portland, Orepon.

Shannon, M. C, 1979, In quest for mpid scréening techniques, HortScience 14; 587-589.

Shannon, M, C. 1997. Adaptation of plants to ealinity. Adv. Agron. 60: 75-120.

Shannon, M. C. 1997. Genetics of salt tolerance 1n higher plants, pp. 265-289. In: P. K. Jaiwzl, R P,
Singh, and A. Gulari (eds.). Strategies far improving ealt tolerance in higher plants. Science Pub.,
Inc., Enfield, New Hampshie, USA,

Singh, B. D. 1993. Plant breeding: principlcs cnd methods. Kaylani Publishers, Ludhiana, New Dethi,
896 p.

Smeets, L. end F. Gameteen. 1986, Inheritance of growth characters of tomato (Lycopersicon
esculentum Mill.) under low energy conditiona. Eyphytica 35; 377-884,

Smark, J. C,, L. 1. Pavek, and'L. . McCann 1991. Using Canopy. temperature measurements to evaluats
drought tolerance of porato genotyps. J. Amer. Soc. Hort. Sci. 116; 412-415.

Staskawicz, B. J., F. M. Ausubel; B. J. Baker, J. G. Elliz, and J. D. G. Jones. 1995. Molecular genetics
of plant diseass resistence. Science (Washington) 268 (5211): 661-667.

Staub, J. E. and L. K. Crubaugh. 1989. Tolerance of cucumber to chlommben herbigide. Cucurbit
Genet. Coap. Rep. No. 12; 7-8,

Stavarek, S. 1. and D. W. Raoing. 1984. The development of tolerance to mineral stress. HortScience 19:
377-382.

Stefanov, D., V. Petkovn, end L. D. Denev. 2011, Screcning for heat tolemnce in coramon bean
(Phaseolus vulgaris L.) lines and cultivers using JIP-test Sci. Hort. 128 (1): 1-6.

Stephenson, G. R., L. R. Boker, and §. K. Riea. 1971, Membolism of Pyrazon in susceptible species and
inbred lines of tolermat red beet (Bera vulgaris L.). J. Amer, Soc. Hort. Sci. 96: 145-147.

Sterck, L., 5. Rombauts, K. Vandepoele, P. Rouzé, and Y. van der Peer. 2007, How many gencs are
there in plants (... and why are they there)?. Current Opinion in Plant Biology 10 (2): 199-203,

Stevens, M. A. 1981. Resistance to heat stress in crop plants. In: J. T. Manacsch and E. J. Briskey (Eda)
"Advances in Food-Producing Systems for Arid end Semiarid Landa"; pp. 457-487. Academic
Pr,N. Y.

Stevens, M. A. and J. Rudich. 1978. Genetic potential for overcoming physiological Jimitations on
adaptability, yield and quality in the tomato. HortScience 13: 673-678.

Stof¥ella, P. I. and B. A, Kahn. 1986. Root system efFects on lodging of vegetable crops. HortScience
21: 960-963,

Stoskopf, N. C. 1981. Understanding crop production. Reston Pub. Co., Inc., Reston, Virginia, 433 p.

Strunge, R N. 1993, Plant disease contral: towards environmentatly accepmble methods. Chapman &
Hall, London. 354 p.

Subramanya, R. [983. Transfer of genes for multiple flowers from Capsicum chinense to Capsicum
annuum. HontScience 18: 747-749,

Suslow, T. V. and K J. Bredford. 2007. Vegetable biotechnology: applications of biotechnology in
vegetabls breeding, production, marketing, and consumption. Vegetable Research & Information
Center, Umversity of Califermia. The Internet.

Tarkanov, G. I, 5. A. Dovedar, L. G. Avakimova, E. N. Andreeva and E. A. Sysina. 1978, Methods of
increasiog fruit set in tomato under high tempemmire conditions. (In Russian). Lenmungrad,
USSR. pp. 123-129. Referativiyi Zhurnal (1979) 6. 55. 330.




LSS slne Yoo

Thokur, P. 5. 1991, Effect of water ctress on proline and relative watcr cont=nt in tomato cultivars.
Indian J. Hort 48 (1): 36-41.

Tho:mas, C. E., Y. Cohen, E. L. Jourdain, snd H Eyal, 1987. Usz of reaction rypes to indentifying
dowmy mildzw resistence in muskmelons. HortScience 22; §38-640.

Thompzon, P G, H. A Mendazs, and R L. Plastid. 1983. Estimation of peaetic pzrameters for
charecters relatsd to polote propagation by mmuc seed {TPS) in an Andigena population. Arsr.
Potato. 3. 60: 393,

Tu, J. C. and V. Poyza. 1990. A bruching method of inoeulation for sers2ning tomato sesdlings for
resistenee 1o Scptorig lvcopersici. Plant Dis. 74: 294-297.

Van dz Dyk, S 1. 1987. Inheritance of net photoayrthesis, dark rerpimation, stomatal remistance and
re'ated charceters i tomato (Lycopersicon ezuclentrrr Mll) undsr low cnargy conditions.
Euphytica 36: 193-203.

VRIC. 2007 Biwtechnology cppliczdions in vegembles. Vegetable Rezecrch & Information Centzr, UC
Dawis. 2 p. Th= Inlcrnet.

Wakid, A., 5. Gelam, M. Ashmf, psd M R. Foolad. 2007 Hcat tolernce in plants: an overview, Env.
Exp. Bot. 61: 199-223.

Walbot, V 1977. Quick ficld azzays for photosynihetic mutants ard wazr potential of plant tizzuzs.
HortScizocs 12: 445-446.

Waldzn, R 1988. Genetic munsformation in plents. Open Univ Pr, Milton Keynes. 133 p.

Walker, 1. C 1957. Pl=ct pzthology. McGraw, N. Y. 707 p.

Walker, J. C. 1959. Progress cnd probtems in contrelling plant diszasz by hest ressmnce. In: C S,
Holton ct al {eds). Plznt pathology: problems and progrecs 1908-1958. University of Wicconsia
Pr, Madizon. i

Walier, J. C. 1965 Disezse resistance in the vegetabls crops. 111 Bat. Rev. 31- 331-380

Walker, I C 1965, Use of cnviroomentz! foctors in serecming for digease resistence. An. Rev.
Fhytopathol, 3. 197-208.

Wa'ker, J € 1966. Host recistencs a4 it relztes to root pathogens ond £oil meeroorpamisma. In: K. F.
Bakcr, W. C Saydst ct of. (eda). Ecology of soil-borne plant pcthogens. prelude to biologteal
comrol, University of Califorma Pr., Berkely.

Walker, ). C. 1966. The rolc of pest control in new verieties, pp. 219-242. In: K. I, Frey (ed.). Plant
Breeding. lowa Smie Univ. Pr., Ames.

Wallace, D. H. end R. E. Wilammon. 1965, Breeding for Fucxrium root rot resistrace wn becns.
Phytopathalogy 53: 1227-1231.

Wallzee, D. H., J. L. Ozbzn, and H. M. Munger. 1972, Physiological grnetics of crop yicld. Adv.
Agron 24: 97-146.

Webb, R E. 1953. Cotylzdonary inoculation, 8 method for screening cpinach for blight resistance.
Phytopathology 45: 635.

Webser, J. M. 1985, Intersction of Meloidogyne with fungi on crop plants, pp. 183-192. In: ). N. Sazser and
C C Cartar {eds.). An edvanced treatise on Meloidozyne. Vol. 1. Biology cnd control. Department af
Plont Petholosy, North Cerolin State Umiveseity. Roleigh, NC.

Wehnar, T, C. 1999. Heerosi in vegetabls crops, In: J. G. Goors and §. Pandey (cds.). Genztecs and
explo:tation of heterosis in crops, pp. 387-397. Ame, Soc. Agron., Mzdison, Wisconsin.

Wehner, T. € and E, T. Grittan. 1981. Effect of the n gene on pea ped charecteristics J Amcr. Soc
Hort. 8c1. 106: 181-183,

Wheeler, H. E. and H. H. Luke. 1955. Mass screcnmg for diseasz-resistant mutams in ozt Science
122:1229.

Whiteker, T. W. 1974, Cucurbifa, pp. 135-144, In: R. C King (cd.). Handbook of genetics, Vol 2.
Plants, plant viruzes, and protists. Plenum Pr, N. Y.

Whitaker, T. W.gnd G. N. Dawis. 1962. Cucurbirs. Interscience Pub., Inc.,, N. Y. 249 p.

Whittington, W J. end P. Fierlanger. 1972, The genetic comtrol of time to germinatton i tomato. Ann.
Baot. 36: 873-880.



Yo S8 Jealae 44 3 7palpa

Wien, H. C. 1990. Sercening pepper cultivars for resistanee o flower abscission: o comparizon of
texhniques. HonScience 25; 1624-1636.

Walff, D. W., W. W. Collins; and T. J. Monace. 1992, Inheritmace of tolerance to the herbicide
Beawmzen in peppers {Capsicun annuyar L.} 3. Amer. Soe. Hort. Sci. 117: $85-990.

Wyat, I E., G. Fassuliotis, and A. W Johnzon. 1980. Efficacy of resistance to root-knot ocmatode in
snap beans, 1. Amer. Soc. Hort. Sci. 105. 923-926,

Yomaguchi, T. and E Blunmwsld 2005, Developing salt-tolerant crop plams: challenpes and opportunitizs.
Trends in Plznr Science 10 (12): 615-620.

Yarnood, C. E. 195%. Predispocition, Yol I 521-562. In: J. G. Horsfall and A. E. Diamond (eds). Plam
pathology: en advanced reatise. Acedemic Pr, N. Y.

Yazsin, T. E 1988. Inheritinee of three agronomic chameters in Lycopersicon interspeeific crosses. J. Agric.
Sc, Camb. 110: 471474,

Yeo, A. TL and T. J. Flowers. 1989. Selection for physiological cheraeters - examples from breeding for soit
wolerznce. It H G. Jonew, T. . Flowers, and M. B. Jones (Eds). "Plons Under Stes™; pp. 217-234,
Cembridge Univ. Pr,, Cambridoe:

Yaoshiba, Y. et al. 1997 Regulation of levels of proline ag an osmolyte in plants under water stress,
Plant and Cell Physiology 38 (10): 1095-1102,

Zhou, X end Y. 8. Liu 2015. Hybridization by profting: & new perepoctive. HartScismee 50 (4): 520-521.






Yor Skl Jpalasdy 5 ygdye
ol jall 30
B0 oS Al jia
b Jghiig gl oty gl Sl ) -V

Laall Sl (14AR) Lpumdlly DpaSU Lol LemplgiGy piind! 0] olgmlic] =4

Ao AY — c..:,,ﬁl,,-‘-:l!
rre = pgipdly il Loyl S (VARY) (lgall) Tpamall L Lenyl i Y
i

— iy A Tyl Sl (VAT Dyglomaddl (LT B pai] pL] lmlad —r
: Aado YA

A0 — agiilly S8l Lyl Ll (V0E) Al jyds alazaly L ylaady £ U5

LS
ko 847 — LuaaSUH LAY L (VAAA) 251 Ll iy eyl —o
ko 110 — TuaratS 43811 (VARA) AR ZUof Ll —

LSl . (V440) pasdl A8y oLl ol LadlS] LlaSall Tely3ll cad Yl —y

i 0AT — LayalSYl

ko 0170 — TaagalSY1 13K L (1444) Tamadl el )1 Lin yJgiS5 —A

Llaally Laalwdl Plagdl ; panidt ALy Ty (ol el Ladl€l Lol ol udt —4
Ao VAY = agiyilly A3 Lyl S0 (Y08 ) ALt

Al L palb S0 (Y e V1) il i) sl 2ay Lo b plgsady L glis —3e

Ak 0¥ — cv_j,l",



J_‘.LU A yadf Slall (7oA Y) L_J.Aﬂ'J-_néJ.éiJl Mo o b L_n.z-JJ}.._._.."l) LPJJ}:ISJ —¥4
Awio l'lt—cgj}-ﬂl_g

Tat — peyplly Al oyl St (Y01 Loale Loy Lt Lo syl Tet)l) Jgal =4y

i

i AYY — c_.;,ﬂl,,:-ul Lo pall Sl (Y03 Y) Taomadl 2211 dgwl  —AY

Al Ll ladly Lyalall IS 513 (Y0 V0 a3 U] Ly gdyis ilbalad =1y
JAio QA — :-._p-_!.‘llseﬂ :.CLS.“’ GU-._IJjj)i -L_A:\S.JJ ‘@JJ‘-'”J

xSl e (Y 0) slaadl oy b Lirglanddy Linglyis - agli ol clealadl Jols  —Yo
oA —iparalSY LSy ¢ ratyanyl LiSag ¢ pyyailly 20 Luppall oty Lpelall

) Ty pall ity Tualadt 3S1 Gla (¥e40) iy asd] Duhlty LSRN LaanY) —3n
Andes VYA = TuoalS1 AEK0y ¢ gyl LSay 4 aaiplly

gc{,}'..llj).::..u Lol jlally «Laaladl CGSH Gl (YA a3 Jaolome spad =Y
Aando 147 "1.5*.1'5'1“ 'L-:iSlI, "U"'QJ.:‘" i.,-:S.a,

wtpa o L J gt Sy dont 1tayldl g ooadl Blomgy hdl a2 i Jalys —1A
— pegilly Al Lt lat el Tl Qg il (3 ) AS] = lBynag
i EA — 00l

5 Al — aglly A Tpppll I e Sl ol el LadlS] ilaadl Bl ~V4
i AL —

b Juolns s} Jlrs 1L

io YTY — Z2aglly 0l Gl Hlall (VAR phlabdl —3

Ades VAT = ayplly WU Doyl Hlul (18AA) bl =Y



Yoo i) Jualaa 3 5 153l

Amies A8 — anyally S Kyl 1ol L (V8AAY pallly Jeadt =
olaio ¥ov = arylly H800 Zappadl Il (3 9AR) s Bl —t
oo ¥y T aaigilly HAdl) Doyl lall L (14A8) dyyalll pb3f -0
Ao TAN — agygally H A Dol Rl (18AR) Lpll puaddl =1

rvi = aglly 35 Lyl Hladl (184 ) Lupaylly 433 4lg L5LS1y ydadl bl —y

Ao

Ao VAY — auyelly S50 Dagpall Hlalt (1441 S531 Juolona LS| —A

AU Tyl Sl (V88 E) Tyyladd] (1T 3Ll Dl pelyll i ) —4
i YAA = aaiglly

Laayadl ladi (1481) i-_n;l_,a.nJl'U..élJ'ﬂl o Byl Uall syl pase 2]~y
Ao YAo = ayylly yail

ol sLaadly cLelpll wlojllly o orglndlly <Yl LnglsiSs (pblalft 1)
ko 0V — aajgally PRl G el 01 (1A44)

T = aysilly S gyl I (1 98A) Letaley Tty Lotpell 1 pblalfl =Y
ulnio

Aomio £471 — agigilly LAl Lyl Il (1848) Gublhll ZlS] Y

mio PV —pgisilly AU Gyt 11 01808) padlly Jaldl gl -t

ety gyl leglally ¢ 2oy ily (LY Lomghyis 1l Vo
ko $9A — anglly 80 Lyl 0T (Y0 s 0) oayally

gty Al Guppall Il (Yo vy LeaadlShy iy aleldl tobe @1 1Y

Asios TYT



il pall Hla Yan

Do Y — aopilly SRl Lol b (Y0 ) plasilty Jalidl ) -ty
Ao ¥YE = ayilly Rl Doyl 0T ) TR sl 2] YA
Amio TAA — aayeilly pSl Gt Sl (Yo yy gl A Bl

oo PYY  aygilly p2il gl hall (1 0r) Tuslpa lly B S il )

1o = aypilly L2l gyt Sl (Ye oY) Lolilally Lidally Taagsdt 251 Sl 1Y

Lo

— popily Al o) Il (e o) Lulalily 5Ly LS Al i) —Ty
i T

JENT VUL P TR DNy TR S Rk SRV PR IV U A IR ES
ilmdeo ¥4 = Ayl

A il adh (¥ rt) (SU el = padditll puky Typlll asdl 2Ll —Ye
Amio P — sl

Al At ladl (e f) B et = aglid kg Lyl aSl aL-.;! -Yo
nio Y8 aiyglly

Ll 4y )5 Sl 5 WG

iaio AT — apyelly pall Tl lll 14y bl By el —

mio A e = ity 230 Tl 11 (148Y) LS5 Juola Bt Y

_d..'hi..a



YoV st Jualaa 3 53 (g3l

M
Lo Y1 3L Balyy Lyl 1 tstll (3 Shal fpnmdl] o plgaa il ol —t

i PYA — LapalSYI LSl (1840) LWl Lbadl LBa ey
Ao £VY — arsgilly A5l Tappall 1 (Y o) Sl 2 LW N -
Jmio TAY — ayigilly 2l Dopall L (Y01 0) okl Ly gk
(1 0) bl L ol P Sliaby il ol 1 L)l ldd] fpsnd —V
Ao YON —cg;,,:'n, Sl Lappall Gl

YAY — C.{,}'i-"}_,.ﬁ_w i__u.-).l" J|.IJ| _(\’-.-V) @L_._'JI i—_'-';'j :—'—}'.PJI L_U,-JJJ:\S.T“ —A

o Dy

Al g alt ladl (T oA iy (Bl Y ABEs o3 ol Ly 5 links A
.u—a oA — C;j,:"’

— oy Al Lol Sl L(Y0AY) Lol Lhad! Ug )l Jand) bl Ly 5~
Jimin o0ft

Apalad) RGNy golall amdl Jgol Jlano g6 2 Ll

oty oyl TGS aallady palall il 1y gl — galall Sl Jymol —3
i 1Y — deaal8YI LaSL (1287) Dpolalt

Lpadall BBl g iyl 25y 158y slome] 1 S o3 — alall Sl Syl =Y
Jimio TV — LuaolSY) LaKtl (1287

— ity S Tyl Jadl (Ye 1A Taledt Sl ily gl 20y alas] Jyol ¥

Lamdo VY












