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INTRODUCTION 



I. IN'lRODIJCTIOM 

1'1'1' ttBnu. !!lal 'It.lonltl!\·~ tit tM f~U1 !b).lela., 

CO!:tP1'ia08 fit Many 120 !)P!)oin. (Pal, 1972) and 20,000 

oulU"Ilt'a (la.lle1 and I!tUIIY, 1.91'1). Howe ... !', 1.ano::l8'.r 

11.il. (1911) .tated ~" ... , I\bout 100 epul •• at roan. !\a.,. 
bnl" Ut'ltiitd tty Ur. If.H. La"l'tftM or CO",I!ll I1nhof'llty 

aM tPto number of tN~ lJpeol.s "oOCtrcJ1n~ t!t Ur. 1,ht2lJr 

19 pl"Obftbly ""t I!ION than 180. LonlJ bato", tho dalll\ of 

witten Matflry. pri'P tty, mlUt 10 beU .. ed to haY. It"".., 
. . " 

and .,p~CI8'8d ~h!l role. Thl~ •• qu181te floWBI' haft Ullin 

cl"s.ly fi.8lJoelatod wi'tPl 'M II .l"l.l"~t ohU1zatlon. Gt thl 

""rthe", lfelltlp'hllt'lt and tMI a!l~c\Ilt1l)n hn. conUnuol1 

thmll".1\ol1t the cantil"'''. to thlt pre •• nt doll)' (·",,,141\t !ll1l1., 
1966), ,,,. ''Oal! ..aft tolll\d .-;m.ln~ wlld Md ll\di~nou!tly 

In 1l1mn.t nary pat''' Gt the NortMm ltoillla;;l\ere, .. en to 

Io.land Md Lapland !tilt !\!t''''1'' to 1M lout" of 0l\llawr. 

TM l'I)'ljfJrlty of our ,P"'''1fnt d&)' ~n'd.l'!n t'Olle' IU"9 

hybrid" anti PI!",e been dot-hed fro", IfUIt .,..,.011)", all ot 

which Wfll'It Mti'lOIll fit ftlt"leU!I C!)untl'lo. 1n the nortllem 

lIelltIJpMl'It. ""mu ~h tM Il (e., • 'U¥lat dSl'll of 1\& tUNl an4 

artiflcial hybrld!z~tlon haA oocur~ that no othel' "roup 

ot plant """ gila" 11 mlxQI1 Md GOlBp11oatott anc."tl'1. 

'1'h!J enol"t""l IIpttclu h"d !flnillG tlv, petall"'d 1II10I'1OIIl1t. 

'bll' e"en Pl"O'Ill'1u. to abl)ut ,00 IJ. C. 4011b18 "'''". 1\8.(1 mdn 

tl\.11" 1l'9p81ll"8l\ett (Wt"\~ht !l i\l. 1966). 'the ml1.m ~rdill\ 



t'OG~t1. d.",l1)ped ""Jtly tn l~IU'Op9 and .,~II&I' oountl'l •• haYI 

, .Un rai')(B fit "e.,t to"ln~ co1ell'C'a •• x"d" to nl\(ll)6 ot 

b~'" an<1 flo""' 10n( 1 •• Unlt quality Md ate '1111' 
lI1l'haU(ld 111 bllauty anel Lldll ty. 

Jlv,,,' "tnc" tM clll UYntl.,1l fit mlSea In India. 1~ 

""I "Ien no"" fap "ariftu. PIl"~98tJ Ulce ~arc1l'!n d1l!play. 

eut 110"'1' tor deCOl'ation al 4Il1'1an1tiJ. bouquot •• bl1tton 

M1A." t"',, Ildol"r\MJ\te by wttlllM, tor prepal'lltto" of 

."plouf P~LlO" tr&m pot,1. luoh lie rolO 011 fir otto of 

~ ••• , rol. wet" .. , cll1kan4 and ~l-ftJ~hln. 

In 'e .. peNw aountrle.. TI1I1WJl'IIld. or 1 •• c)Un~1t aM bfJln~ 

1'!lipd ,""ry 111e .. 'by III1"*"1'YlIIIfI In t"I'IIn08. lJermNlY, tile 

M.t"~rllll\d., tl'll Un1'-4 1C1n('1IJ", the Unhltd ~t~t.l!I, cana::!., 

AU'ltI'811' and ''''''''!'!tl ot"'", Cltul'ltrie.. tn lnd la. rose 

'b""ed 1n ~ 11111') bIen t'llt*", II'P only in 'tG08!\ t y"'arQ. ThO 

pleM.1' ('OM brelJl1ll" of 1liiY COMoqUMO" a;>p'ars to Itave 

b.~n B.~. Bh~ttaeh'rJl 1n I~4t. (Pal, 1972). Lar38 

tlu..,bl>l" "r ~ttrmpla.m OI)Ultotlo" of 'I'OIJIJ" ,1re b81n~ adClM 

by v'l.'piou. It\ntttll'UGn' Anl\ 1"1I:11nq; nllf'",eryll'.en !!yery loat' 

11'r1711 cHtt.~rlt o"ul'ltl'i".. HnwIIVlJr, 1:,ru1Y "t tho .tandarCI 

bnnkn nn4 lournal. do not ~1vn d.'alled 1n!o~tlon on 

tlllll!' ~"''''th habit, litem colour, dl>n!Ji ty of thoms, Leat 

ahapll, .hll and !lMa, tlo"'''r bud oolDur, .hap" and. 81&0 

Or petal", 'ltalk lfl'lltth. palion tlJl'1iillty .',,;lllt and 

41.11"""" tnh:l'al'\co. 'rM. ~.l''' 11 prnblnlll tor p1'l3P"1r 



l,d."Uflclldon ot ~. 0111 UVIl" and to uUU •• til. III 1ft 

eyn .... uo b't'e"d It\( p~~t'a,ro.M. 1f1l1:"".'C'. M"t of \tv. 

~rd." n'I<1es .,... introdUOed froll 'elRP'!ratG COUft tl'l •• 

"'14 "'.Mbt t con.ttt.rabl •• ""lllt len" wMn 1f!)WI\ 1In4 ... 

trnplcal. and all"rnp\cIll c:ond 1 tlftM. ACIlOt'd ln~ '- l'a1 

(1912), t~. rft~e ~II. ~e.ly.4 I1ttl •• ,te"tion at t~o 

~and. of ~natlel~t.. ~a91Dll1tle. Of r& .. lmp~v.~nt 

aN by nn I!!Banlt exhau.tod. 'flllt "!'!In'!;. of ft"lllbUn, 

whtoh Is ot ..,t."Ulll. 98111" In tit!! dG'Ielopment of new 

culth,," PI'!!_~"dll~ Ohr11"lloto", 'lOt C)(IllIIIIOnly round 11 vert 

~!t." W'\d mnt of l't 'N:lI&Ln IInU11" t \1'14. 

A .y~t.m1'lo atudy nr t~Q varlou. IOrpholo~lca1 

OPlnnoto1"lt In 01 ud ln~ •• g .. '.U.,. and floral ch::lracter!J. 

pollen fe .. tll1ty Ittaturt &nd tol~~ce to dl_0&89. woul~ 

fU .. ther taoilltate t~. breQdera to .el.ct Buttabl. ¥arent. 

tn .. pUnned b~.d {nl; p1"G~ral1'"~8. fP\ofl'tore, in ,,,. j;lf'll8l!nt 

lny"gtl1atinn, ,50 modern 'WDrld tea ro .. cul UvaN were 

stlld ted with tl'l8 fnllawlnlt "bJp.ct ty"SI 

t. Tit e"IIIP"l~ th. utent ot mrpholo'tlQal 

variation. in dltt."rlt ~ •• OIlUhal'lf 

und9l" study tor both "~\atlv. and floral 

oharaoterlgtlc •• 

2. 1'& .. ~tlr.1'-\te .11. poll"n tortUUy •• tll' 

tn dltt.l'8n_ ,.,.8 otJ!ti vaN usln, nuclear 

.tIling. 



). '1'0 !JGre"n til. m_ cui 'haN t.u· thllil' 

"'1191'1110' 1'4 I!IllJor 1111811"'" lib 01 ... 

"pot (Ulplgg!lmo mila) 111\1'1 JlOwd • ., 

tall"". (~p"a.mSh8" J!II1lljlU). 

4. 1'0 sll.oS She '1"0'" oultlv"n IdSld tor 

dlttl""'" PUt"POII" lib ~I'ttln c1hpl-.r. 

Ill" Ibttlort anI! Cllt tlowArG. 
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REVIEW OF LITERATURE 



II. NY.YYR. 01 Lt~~fUIft 

Ito"a l!I one ot tM noDi: IIlPllrtant cnml1l0l'eln1 !l1t.eN 

eultlvtlwd thmu~Mut tlta IIItrlll tor' tlleir out 110""" and 

l!3!dln decoradon. lIo.e tiNed 1nll; 1. extend .. ely ,.,der­

take" tn ,ranD!), U.ll. A., Canacla. AI,UwtI'I1Ua, Oel'1lllft1, New 

;':IU"M and ,.""N1 othe" eOIJllb-l... Largo nll"II"!' of 

IIYlIpld and "".n po1l1nded eeedllnlSs '11'1) Min,. railod. enl')' 

Yla" by nUr'lMtYlWfl, varlollt tn.tltl.ltlon. and allll1tllUJ'rl tor 

le18otin" 'M 4.11"b1. onel tmll 1:11..11 tor commercial 

detall~d intl)!'!IIIltlono uaUable on various mol'pholo~loal 

alj)llcts 1nmlvinl!: both '19~tntlve 3tld flnral curaoter. 

of dltf~l'Pnt Dlll'lvRr8 ot ronl, alon~ wit" t"elr pollln 

tortlUty ,uttle and dli7IJQlG tIIlel'Wlcl. Th, Iheratl.ll"8 

",tlJ" It don. undor tho following Malt1ng .. 

1. Origin and "llJtrlblltlon 

2, ",ppM1ogy 

,. ~llen tertll1ty 

4. D1I"aa •• 

2.1. Or\s\o 104 dl,trtbuti?D 

'ho o!'1lt1n of tltl rn.e l8 111.11 t8 Pl'Otl19torio. 

U,olo~18tR tell U8 about its exiutonoe nnre than 35 mIll10n 

ylllll" a,,!! anrl 1 t "as been found ind l~enou. tft almol'lt .'fory 

JIll'" fit "10 rlOMhftm "emluplwrlt, enn to rOGland anti Lapland 

l) 



but ".,.o!!' to the tlltllth ot .quator (·ll\oma., 1910). 'h. 

oarU •• t known I'ftP!'IJl'l9ntation ot tl\lt mso is a I!roIOO 

plintln4 lit tM i~lnOI!U\ elvlll.lation wl\lch .datlld on 1M 

la10 of Crete fTn~ abDut )000 B.C. 10 ZOOG s.C. (.rt~"t 

s1 Al. 1966). ~e.n h~g a1wa~e tl~ured In th' ~t1'l8 and 

llt((lftdA, In t". pe.1'l'Y ane! IIIllslc ot many anclent l"Ople. 

l' h •• _.en deed 1n rltuals, a. a antit 1n arch!t~ctllral 

d.CGrs.tleft. in boautifUl d •• l,!.nll 1!'I J8we1l'1. in pottery 

end 1n 'mbl'O Idtlt'Y (Pal, 1912). 

·the &l.a1!l\f)Oi09 ant extenshely cU.trib\lt~ 1n tM 

nonh 18rap9ratll aM 8ubtropical parts ot both the hellll­

"phere., Gxundinn; troll new _xleo to the Al'Otie 1.:11'010 

In net't" A"" •• lCllt tMy ncellI' 1n AbY"'1lnla In Mt'th-o.!Jt 

Africa. and nre tOUnd In the «"11' ltlmlayan belt ot 

l!II)unta1n. and 1n the rIYluntaln. rtf China aM Japan (Pal, 

1912). Ov~r the ape., ~peoi.~ ~~~ arldnn which dlltor 

.1d~lY from nne another, tor they hllve adapted ttl.meel •• , 

to tM pre'falUnll: Clltndltt.,ng ot t.mp8Mtdre and elnlronmltnt 

in which ttl"y are t~tlftd. t!'Om dwarf types, a tew CNlnU-

motl'OS high, to Q;lant ol1nill"N l1i)~ 12 JIIIIltree (iM) n)t '1\1\1 

p""eent n w1d9 n!'lety ot t(Slla~. fioWtlI'. trait, tllom 

opinlona hnv!) been expr8E1lllld .11 to t". nUl~b8r Itt .peoi •• 

t& bo t~llftd (t. Grlee. 1976). TharP l~ no firm .~em~nt 

III 10 hnw nany .. peel .. "Iu'vh" today - t~e II'NI"J b 

6 



u.oUy put IIIMW1d 120 lIut MY tlo 11. hlP:" ao 150.. !'.n, 

1t to Mot "o.tl"P1'isln't that noDody oan ."'1'1 jI'~a •• " l'IOw 

rn."y ~M1'f' lr.ey h.'" lIeen (II the put wIIieh, tot' I)n. 

",a""n or an(ltller dle¢ and beo.,. extinot (tUblll)!\ and 

l~al1, 1980), Pal (1912) oontlons that aocordIng ttl 

~ftn.rIl1Y nocep'qd olaoeltleation of ~ehdor ther8 are 

lboll' 120 Oplloteo of l"!),,,,,. J.lU\caoter 11 AJ.. (1977) 

IIt"t"d ~h:lt _bollt )00 IJpIlolell or ",e"fJ had D."" llllted 

by 01'. 'I.H. Lawnlnotl nf ComeU Uni,,"'f'IIUy and .. n. number 

or true e?Oo\" •• ooo~ till: 111 Dr. ftehd,,'l' is ptabably net 

m'l'fI '''''1'1 180. 

2.2. tttrpbplQIY 

910l1li1 •• on thP "al"l~t"l tride or ",,0' ))ave b.en 

C"lIif'lete4 by nan,. ,",rklt!',,_ LlMllitltad (19611) deworlbfld 

US .lIrutl !'Ilea apeelee II\d eultlnrll which WfJN l.II\I1er 

tll'lal duplnl', 10M prtrlo4 19)2-S6. The o"araotel'l:lilCIl 

llI.oplbed tn detail ,..OrB hei;ell1; ot tile Plant, sha and 

nUll'lI"r at bl(JIlIlJllllJ and tlrne ot blotJ'Illlllln4. 'th. botat\loal 

IIpnel". aM oul tl VIlPfI ."!'ll GeI!lp;lred 1.1'1 ~l'!)lIpe aooe!d:ttl 

to h"i~ht, Rn~ thl oiltorBn' cult\var. were Ql •• nlfl~d 

in oro •• Q;I'OUPh Of t"" US ro •• 'pllo!o" ,mt! Otllt lY.lrs, 

22 .. ~ tlnally iel.o~ If b,,'~~ of out.tandln~ ~lu •• 

LIII\d!ttad U96l&j 1'Qptlrt.<I Q1C~rll!Y!nW tLnd In'l,l ot 

vaplqtnl tri~l6 ~ltn 31 tlnrlbunda ~.o. durin~ tne perlod 

195-'60. !IIIY we~ •• alUllt.~ top dlrt'~nt ollar&ot~rl~tlo. 

7 



ilk' ~eL~~' ot t~. plant. oolour and size ot the flo .. r 

and t", .. h" trru;l'ftncn. Band on the e'flllulltirl" NGtl.u1 

two cliUl"n fBet'l1,,!, lUn't' Md. 'Sot\wel ... GPII.S' w(\" 

"OOlllll&n<1et\ 10!' cll1:tlvaUon, Lund.,tad (196:ib) "110"114 

tl'lll l'I?lLlUQ ot Y:lt"l.tal trllll" of 2j speoi9" and 0111 Uya ... 

o~ ."rub m'9s under trlal dllrlnq; tn. psrlod 19.5}-1961. 

Data on the plant "\~Il'tt nOWlll"1n~ parloll. nlllllllor of 

tlonn pmduoet1 and tM "",l(11t and .1 • • t ro •• heP8 

haYI been ~l'tn. Th~ cultlY3r1 eYalllatad hav, Olen 

4."or1b84 lndh\dll!l.lly and al"O ala •• Ui.d 11\ hYbrid 'tl"Gllpt, 

Finally the dltteroant .peel •• anel ollUlfl1l'!f ""N 41aou\J.~4 
on "PIe b!lllt." 01 l!¥IaGll"MnU and o., .. l"ftUol\. at tM 

9xp"rtment and 7 Olll tl\'!\l'" Wflre reoommended .1 b01n.'\ of 

CUlt8tand1n~ rulle. 'fM cl.lltlnra ',fl!l"O '*l~ldt, ·!AJ. 

Kalllll&ftl",,·. 'tf",ad,', .l1!W1 Ml,n!! •• ~ W!llf'!1. 

t lJoI'InMl,wot'I!;' and • ,,1.odens'. 

l.unclatad (1964> "PO!'. "'IlU, fit yarietal. trlala 

ot 9) n"l'lbunda tol"" carrilOld out dllrlnii th. pfl"lod 

195~.1960. Thlll NPGrt 00.1I",c1 tlt"e 1I"l'lell Of wat$. 

fhfl 'flll'll'ltioll inolUded in tl\O t11"8t tl)lI' aorlall .. re planted 

in ttl~ IJPl'ln~ ot 1955, 1:1'1 ••• CIItnd 11'1 tl'lll 19l'1n9; ttf 1956 

and the th1rd 1n tl\" sp'l'1n~ of 19S7. Ob.o\"ta,\lBt\Q weN 

_tnty NaG!'dftd M plMt Yl~IIl", nllilll)l9l" Md "h~ or 'h. 

11"",,1'9 aM colOUr" am! tra~r'!I"c. "t tM tlllWIII". fh. 

"1"1.1:1 •• "'ftn II ilalJlI:).d on t~o ba.is ot l'II'tllGIl!'l!l!I':m to lJ\d 
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data ~~ertd ~urln( the , •• t y.ar. and tn ••• ~letlee 

'AM', '1C1t""na', 'Lady '-Yele ~bln..,n'. """"lin Rouge', 

'Pln. Gnrnotto', 'Quann Rllsab.th' and 'Th~ fairy' W9r8 

tolJltd til "- 1I."t tnr cul tt.,lltlnn. Lunc1atllt1 (1969) oartiecl 

Itdt .apt~tal trl~l1 It" Sl hYbrid tea ""olta dupln~.th. 

rrlj7/J 1965-~ NIl! N,PtJ1'Ud thlt tlnlllMtt. I)&t. IftN 

Meordftd mainly an plant 'ito"'h, o.ltulour, nuJllblJr an4 

daft (It tit. flOWIIN, tlow.r1n~ period Md 0010'"' and 

tra!T!'ano. ot nO"'"' lIultd Itn tlllt m.ul t. 01 .valuation 

the ou1,1 •• ,. 'coron~~It'. ,~. nartn.w8', 'Hanne', 

'Ynt"f'IIIIll4'. '~4e(]redy'. !lunIJlJt' and '"upor ':tlLr' weoN 

Lund~t~ (191') •• ald~'8d ., new oultlvars ot 

flltrlbunda .M polyantlla I'GIlIll whioll were under euitha .. 

MIM of thlt chanotltl"g •• alulltod. helRht or tl'l. Pl/Jllt 

""toll Ita. 10lll!d to be mlJltlr.luftI In tflo culth'al" • Scltl'lttt 

QUitO" Kltaab.th' (84 (1M) and MlnlmQm in 'Qold80hat" 

(,0 0.), TIIII eui tiYa" '(}oidr&UI'JO!\' and "Up Top' nad 

I1IllIllIIllil (9.5 0.) flowor IS 1.JIII)~"" and 'Oar,,"ertr.lldo' 

and '·'lltrll'lba' II!ll1 lIlnhlu .. (S. S om). The num'"tr ot ptl\3b 

were 1'1'1111\4 to 01 Mltlmll~ in \1\, ollltlvl1r 'QoldtoP<l8' 

(40) and .. In\~IIM In 'L&m~lon' (5). The oolollr·ot the 

now,,!' wa. N~fdltd with "II. heJ,p of Itllrtieul tural Imlftur 

oMrt Md tho tral(NIlce was aho reool'litd 1n all 'lie 
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'1111:1'11\". Based M 'h. "8111'. ot •• ah!ltion the 

at1ltiva1'8 'Jan 'p!!IE', 'Pemlll. lIGulAen' and ''!lp 'fop' weN 

"C!al'!ltlllndM ae baat on ... 

LundlllWl (1919 .. 1 tabltlatl'l4 data for 66 hyttrld '" 

{'oo.(19 "hloh "'''''f'I' IIl'\det" trlal dUl"\n~ '1\8 »"1:'104 19f)<)-197Z. 

The o"a~otAr\~tle •• yalu!lt~rt W~~ h~i~"t of the plant 

\f!\le" ,,",II' tnund 1:0 b" \'111.xir.lUIII 1n the olll thaI' '11M QU81ll\' 

(85 0111) I!.nd minimum in 'Kl90];I&tra' (31 el'!l). 'r"t l\'.uir-.W1I 

and 1II1nlaum nUllIb6!" of jIl'I'I':!lh ""tI" tOI1f\d in the cllltha!'l 

"~lh.ltn(1nek.' (71) and 'BIlOO8n&lt'" (2,) rA3p4otlvelY. 

tM ault\ve.l'tI 'Ca.pistrano' Md 'KlI!Iapat-ra' had :axlllllall 

(tl.S 0111) Md mlnllft1lm (8.S 011) dlalllltter of 'he tlo'lle1'. 

r~apeetlv.ly. 1h. cultivara 'Arlona It'Snela', 'aaden 

8'\den'. OSment n. :bl'tlG'. '!~rot1ka·. • ?l'le4rlch ~Qhwarf,'. 

'r.rande A~T8', '~nnra4 Adenauor Rose', 'Li.be.la_bef', 

'!llalnz'r taa'tnaeht'. 1;41.,." Lincoln' and '!loyal canadian' 

_lire found to be M~hl.Y fra1Tant. The colour of tM 

nont" waa also "corded In all the eultivaH. Indt'ftdw 

ClultlYap hat be~n deaorlbed baaed on the retu1~s ot tn. 
awuatlon, 'ho c.,lt1vars 'Kon\lIin d." "~9M', 'Pallcall' 

an" 'he" llyn" worn finally eellJoted III bllM of Gilt­

stand lnll 'flllu.. LundAtlid (1979b) "ported the "sill t. ot 

tVll1ll'lttnn ot :J8 MW ttorlbunrt& and !'ftp',at flollot'm:r 9lu'\1b 

!'I)~tt oul U VUIJ, which .fOre und!!" trial d\1r1n~ "he perio<l 

1912-1916. It was obsol"Va<1 that thO plant hol}~t l",J,n.~Qd 
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between 24 .. ('Rather oteri." and 122 ell ('KB.I\IJIf(lt'). 

t.:a.rtmull nU~1I1' of petal. ""'"' in the olluhar ''flat'll' 

(19) and .b\lmum In 'Kan(JlJ~t' (S). The flower dl.R8t~r 

l'81I'ed blltweon J.," ('f_wonder') Md 10.0 Ollt ('Mltll;lAdo'). 

n"WIII' et)lllur WIlli t'81:!11 '!'dtMl In all the cu! t1 nrw, and 

'"' cut tt VII"' 'Paplsar' OMrt'le' and '~JWlllJh !lun' If!!" round 

to b" hl-=II11 rl"u:rant. On the baoifl ot .. a1ulltiDl'I tl'Ilt 

0 .. 'Pleo..l'lo' Md '1f8atllrland' IfIlN l"GClJ:':lJ1'Mcted sa best 

0"'" r"r ouI t1 .. 1111n. 

Bellt!Mft and VI>l"lodt (1968) 1n"".'i,lfntnd 1!)8! and 

thorn ~I"pholo~ 1n twe !lorlbundl ro ••• and R~ppreoht 

(1970) ltava datail.cl de.,crl.,tl&n. of fiowe!' aI\d .,eltfltaUv. 

(JIIIlnly leaf and 'Mm) al\a,'tllotuhtlcl of threl 1'010 

ou! th,,.. nlmely, '8l0olu'a', 'QII1l8n of Bet'llluda' and 

'~Ilt"r !ttl"", PalOCIIlI and Wllgner (1966) Itw11e<1 leat 

type, II lIIea .. I'IJlthtanoe, tlo"'r pt'Q!luction. 1I~ l!\ape 

and eoleul' IlI\d ,08nt In 201 m." varl.Ueo i;mWl\ in the 

rleld at OluJ. BNI'ldtll' (1911. 1974, 1978) t!llftC1110tod 

varietal tr\Bl~ on 145 roal oultlvarB btlon~~~ to 41rterent 

al.~q'ft. All tbl oultlvBrw we!'lt a.aleled tor Yegat&tlve 

oltaraoterlsUOI 1 Utt flo .. " 01)101.11", "hi ana ftu;al:lor, time 

Md dUl'atilln "t n""8I'lnlU t1'll~!'IlT\ao. pmduot lon a.f\d qUlll1 ty 

~d dl,4a •• ~lftran08. ~1~11.rl1' .lanleweka-orzlGlkt8wloz 

(1918) ov.luBtft4 morpbolo~lcal oharaoters Dt Z9 m1nl.t~re 

me"" oul'ha'la \n !'oland. 'fhl Gultivars QN llIal,N" 
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tetl" 121Mt I\ol~bt III\d width. nuW)"l' or no ..... FQ1llced. 

fio",,1" colour and alama"'r and 1:M nu",1)cr of petll. pel" 

tlft~r. 1tWttlJ8 fH\ '1'18 y".!'tllblll" ('lOpa1~'. 1961). 

.,rpho~~lca.l 4MraetBt'IJ (Nalaran.,,. 1919J and IU'Ow1:Il and 

!1"'lltlftJ):tnnt (lfaaaftnko. 1971) oharactol'httc8 of \1\6 

.91","t\1I1 ,,11 b",plM: I'DS&g WOl'9 ctondllotod and dllta were 

l'8cnt'd1'!d nn the nunbar of $10 ... ,11\11; .Itoftta, 1'1I1mber ot 

nOWflte Pltr pllUlt, flowor \ll81g,,~ nllmbel' ot pe1al. pep 

nOW'll" and coloul' of the floweI'. To:paloy (1962) rtported 

'thllt tM number of pt'Itah pel' tlftWIIl' !'BI11ej frou 6 to 16 

and claeldtlod the !far-leUI1. accord lnJt to ttl"ir flower 

colour into three ~Up!l. 

HaenOhen (1981&) in hla ~rle. 'ot In''6stl~atlon. 

on roso YBJ"latias ~wn in t~a German ».meoratle ~publl0 

p"!Jented I'f!sult. OIl tM AveraR. plant "'l~ht and 41 .. e1:81' 

of 53 b1bl'ld •• and 1" fiol"lbunda "'"II. At the t1nt 

fioftl'lng in June, it\lt ".1&'-' of ,Pl. h1bl"ld to& !'Os. 

ra,,~ tftllll "2 om ('DllbbOl'st Ilf'Id t j,larcol.Lo Gre'·) 'tI) 

98 em (tlfalcottl t ) and ot fiorib"'da !'Ose trolll ,2 ell C' »,alll') 

b"twll." t \!'IS~ and ".01)"11 fiewePlnll peaJI:& yuied t1'Om S 0111 

tIJ ItS om tor hybt'ld t"at and S 0", 10 ~) ClII fo!' fio'flbllnd"!h 

aY"",,~1n5 19.:tO (1ft! and l).40 <llI1t !'IJGOJOc1:lIIe1Y. At tile 

~CI)nd f1n.,ft"ln~ Pl'1lk tM I\B li~ht ot tl\e plttnt r'al\glJd ~!I 

.51 Or.! 1:0 1'" ell 1n ,1\0 hybrid t.,lU! anti tmll 40 Dr.! to 141 011 

in tM nOl'tbundae. Th. plant d lllrnlt1er' Nft4f1d b.twetm 
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10 0 • ."i:l 6, alii, anel 29 an and 9" 011 tar Illch ~roup 

"".p4tctlY.ly. 'I'll" h'l~ti dl1i!llll~"1' (nUe) ranpi 

b"'''fI.n 1,0., to 1.1.1 in eybrlll t"a oulthlll" anti 110.6 

til 1, t.2 In rurlbUlld. "'.... /fa.nah." (1981") ,.p),,"te4 

IIts tlndlM' of tllft 1l." .... " ... n1 "r the Il"dUIIIUYlty 01 

,,. "110 011]. thaN ~wn CUltdl)OI' for out tloworo. Thl 

hl~,.t a,p.~ ftg~b ... 't' "t OU~ ~"~8 per plan~ wa. with 

'lJP'll'tan', '01'11113"" 01" ry' and ':1l1tter'lI Gold'. b" lnll 

20." 19.} Md 19.1 ott'm., pt)'t' phnt, f'e!lPlllth.1y. the 

l"lI~ot: I"",~ ltell leMtll W"!l lIIl'oh 'Bonjour' an4 'Rllkot.", 

.6,7 em 1IIc:1 169.0 ct~ re.".,oU,ltly IIIId tM 8MI"twrJt with 

'Dullb",,",' and "'!aI'OltUI are". 18.1 em I\M 19.0 0111, 

Df 1"!!'111'1 nohltl:l nt the I.A.R,I,. 110. 1)1'11\1, pr!'ldua"<i II)' 

hvbrldbatiflft. 'I'M hei~lIt 'It ,It" Plllnt waf'! totJtId to I). 

Mlnt~um (10 om) In thn e,. 'Ran~~'hal.', and '~hnla' an1 

I!lI.lI1IIIUli (1)0 all) in '"' o. 'suN1U,a'. TI\9 0." ':!I.lHIEl\a' 

and • Uttam' If"", fOUl'ltl W han Mllt.1!lUIII (~O) f'lUlflbol' nt 

pottslA !VIIS '''4'1.01111111'' hali 1II1n1111u(J (20). tile mu:L,;,\UI4 

11111 IIlnllllllll I"'""~' tll'lller lIiamt·,t.u" ill rlpol!'tit!l III tM 

e." 'UUIlI1l (l0.0 CI1l) and • ~1,o1a' (1.1) 011), rei jlfJoU vely, 

'fh. ov '!1u~dtl\n\' 111 ",p&l"tel1 t') be II1tt~ll f'!'ll1'l'ar't". 

Till ouLthll!'t '~""' ItlA\'l a '~l 'lIlld to tl'l,tr J'f'1}l<'ctlvo 

01'11111111 anri l>'''''nh.~9 is ~h()n 1" C'll~ of ""O~ 0111 tl." ... 
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1)18 ~bllP or tile boo and netwe!' has aho been 4'"1'1"4, 

!'I'wal'Up ~ cl,. (1911.) "",,01'lbIl4 tout' lID'Mt new olll.Uftl'tl 

ot ~S8a e~lved ., l,A,R.I., "ctW D.lhl. 'h. 09 'aan~.' 

iliad ",. Il'riul'!.I:lI (100 Oil) plant hel ~h" ""~"all tl\o • .,. 

'SMIII' and 'ltans' h.t IIlnllllUlII (80 am) Might. ne hll.~ 

colour .at dan ";1"8f1ft and ll(M ';l'geft 1n 'G.MV,a' and 'Hanft'. 

ftaPf)oU9Gly. C0101l1" of ,he be Md fiol6Gr. Mel aMa-

14 

ot 'h. tlo .... I\.s been desoribed. 'he afara~. 01 .. ot the 

no .. r '1al'l.s bnt'tfoen 8.0 ell ("ft_t ) Md 11.5 C!II ,'Han.'). 

and 10M ""nIb_r of ""tal. W"!I'W found to b. lIIIIJlil!lll. 1R 'sl\lll' 

(90) and ralnlroUlll In 'llan.' (18). 

21 ne. ro •• cuUh!l~ .Y01".d at tI\G L ••• R.I., 11.111).1,,1. 

Of tMa., 101ft" ",brld , .... and 11 "1"8 nor1bund ••• 

The 0'18 • 4 .. \dula' Md • Cht tral..kha' Wt?" found 'Co h&" 

J!l$drnur.l (1$0 em) and mlnbulll (6, elll) plant ".l;fht, 

"" .. ott'lOly. The t()UI..te IIIas Ih'" I!:l'Iton 1n 'Clliwan' 

and • ~.j KQlII!ll'l', .""reall 1 t "at! daft .(('It'" 1n 'Deep1U t
, 

';,'I"idIJ111', t~ln&lltl'''':lpl', '/Jl.lohU1'3' and ".'hIJata'. lh. 

~le\u' e! \f\. no .... t' .at'l4!d tt'Ot1I e",al".), ."t to in ,,,.,,,!&~I. 

phi"" plnk in '~IJrablt l' to dee 11 ruby 1'14 in • eM tm.Ie" .... 
Th. (lY, '·lll11bn.lI· and ·D •• plta' had III!lJehu •• (a,J and 

I1Iln11'111l'1 (lS) ftut;;ll"l' ot P')tal,. N.pilotlvely. 1'11 ... hili_ 

and lIt"bllll'll l'l, ... ",~e d'Il!!!I"I''' __ rl)llnd 1n 'C"a1"'\l~"&' 

an~ '1UJ~taf (12 am) and 'a.~a· (4 em). re.ptotlvelt. fh8 

0'" • C"llf'll'mnc111." antl • ~'hit'lllthl' were M'J1Il.'f tl'&/Jrent. 



It d 1.ou,,1I)n of th' hf'klan4 1111'1.11 ot .BAal 

,tlWHl'Wl hybrldll \11tll dlllcl'iption. or 5 oultl'Il!'l lUI. 

b.on dvn" by ;;!a"""',,u (1977). TM Gill U.U8 w ... 

... ll1l1tlld for l!D~lodc31 clt.l'Ilot8'" like 1\.1:~1It or th' 

111m t. 01114)111" and .II.~ of tho nOde' 81'14 "PI' ("n~1t/ 
dftubl./e'~ldnubl.) ot flo-"", The paren~. of til"" 

0111 tin", 11111 .1_ .,.'" IIIftdone4. 

lIiPPUIJ'IIIllQ' Md :tampath (19" and 1~.s1) 1t.1'1' d.uorlbod 

11 1'0" ,ari8ttu In tilt 11111'. lark aoll.ctlon at eOonOol', 

'1'8,.11 !flUlu, Til. tDllnln/!: ollaY'll4tel'h'!t". Uk. !lablt, 

01111)111' "t til. !It'III, l1li1011", dztt and 11MVI' 01" tM tMm!], 

on10ur, ,"ape, rn1\I'~1n .114 tutl&N or 11'!1U'I:!!!. I\l1ublll' of 

Inr18tt p"" 1"s!, 0I)1011I'"t tM tond.r ba'l's and .hoot., 

oolollr, .h. 1114 IIhapo ot "" nOllllr an4 !1'G~ran~ ""1'8 
gttJdl.d. UIIIIJ'lptiDn, ot 10u'I' .111'1.11) roBe !lulUv!)", MYIf 

btl" ~l.en b)" 9~Jd. (1918) UIl4el' ottawa oondl1:lo".. The 

out tl"H'o WIt"' tlYalWi ,ad tor tl\. tallowlnll; oluU'IlCtt9N lik", 

"oh,,' Gf til' plant, .ltaplt ,,1 thftme, nUmber or tMmll per 

10 ora d.1II IIltoti!lt!, 0!)10dt' ot ~h" ),Olln"; 111\4 :1Il tllNd toll:IP;', 

.II/), tllxture and nuf'lll"r of 1.!ll1l'tu, 0010111' 01 til' nOWIII'. 

n!ll'-blll' and "b •• r ;1'8.1", <liam'tlll' at til. now,,\, and 

In ten II tty ot tfa(l'anCB, 1iml111'11. ~'~MnlUk (1919) alto 

~"cJ'lbed thr~. "~w '¥.rbl" •• ln~ tloplbunda oultlV3rt. 

1u 

".""11. '1PoU.". (fold', '.1POtlolJ' rUlQw' and '1potl,e,. P1"k'. 

f~. o~.r.aotrrt.,{ •• daeorlb.d w.,. .h.~ Gf thll thorny, 



n"mbftl' of tlto""" ~r 10 o. at.1I "aotlon, oolour, ttlM m4 

nurlber ot l.,.tllt\ •• "ud nhaPft, eolo ....... and db_tel' ftt t"o 

flew." and n~.b." ot Pltal. and r'l'&~rnnQ •• 

studt •• en 1h .... lu.'lan et IDrphnlo~leal eh~rftot.ra 

an." , •• ffeot of lon1alnR rad lat inn. haft been GOnlS\totl<l. 

by many IIOnof'll. Qu.,ta (1966) lr't'Sdla'tol1 blldWOOdtf ()f sls 

oult\.a~ ot hYbrld tea ~ .. " with ~a~la rays and .tudled i'. 

"tt"ct on the lltnl7,th, fit tlVl shoot ana" flY. 112ntl\lI ot 

'nidI! In.:, total nllmbe" r;1 fiolfft'C ~'l' Jjllt1t. nll"lb~t' of ftOrilal 

ed abnol'lllal tlOW""' !iiI", 8">1,- lind eolour of th. abnnl'!!lal 

t1o.e~ and othor abnoraalltl,g .u~h .. ,.tal()l~ ,epale, 

'.Pllo1d petals. f!~palll leat like and anthera tU1.d wlt~ 

patal., In Moth!'!' u.P8l'illl8nt Quph and ilh,*1.a (1.910) 

911bjeotfld mse bu!\wont1 of evs ';,bn'telur.:IJ' Md ''lupgt' Sur' to 

'h_ It lttel'9nt tt"'latrnon t. ot lt8r.!fn'l nits and "ool"'l.d 'h. da.ta 

on tM Mi"1;ht of tM p1.l\l\t. total r\lalllb41' fit t1ft".t'II pet' 

pLant, pe'('Centtw,e of flolHl'!J "ith IJII)r .. Ptolo~lcal abno!'tlllUee 

and ooloul' and !1haj?lt of thO mutatad :nO,","lh tn .. IIl!f.Uar 

kind ,,/ I!Xplt't!'OOnt, r.cdat"l" and 9w:tNP (1912) reooroed data 
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"" colour, Itl'lape And numbol' of l •• nete. CGloul" of tl\G fle"u, 

number of potal., and attap8 and numb')!' .of nO".N per plllftt 

1n ) rosa 0., 'Chrl~tl~ Dlo"', 'Kl.a of tt .. ' and 'QuIJen 

fl!lhabl)th·. Katok~r and 1wat'up (1918) repoMed 11nt ,,,. 

IIlIIQnt ebtalnlJd by trntlM the bud"""d "t re". c., '(Julur' 

had bluI) stripes on tPto 4 •• p m'ient" ro •• colour 01 



th. flo"". Til. nll .. b'!' ot pIOtnlll per flo,"",f' Md the 

n.amber ot now'''1 pI't' bu.1I _1Jr'!J also recard.4. 
!Iol'1lMlod-J. d .. ta "n hybrid. betwell" control and 

_1411'" at crt' ':.'OI1UIUlIIlI' have b.en to~!'tod by lAta (1915). 

Thill !I'lta .. I'tt 1'9C11rd.d on steIn d hMte1l'. len.<;tll ot lnt'lr-

nnd •• , le"~th lit l"at a~~ tpl'm1nal 1 •• tl.t, llng'" of 

1"'dte .. l. d(ltm~"' ... of thWlJI", nUl~b"l" ot ".!'d" Md p4tlils. 

Md 1eMtll Md I)!", .. "dtll Of petals. La". (1980) IttwHIfl 'ho 

e!t(Jct of It))'lbin~ mdht\llnl!l on ""-1'10u9 .,t~M10!,;\cal 

ChC\nctP.l!"S of 1 MI' CI.ltl";::M, 'l'he !fllta "",re "ttcol"ill'd on 

nu;\))al' anel h.,h"t ot til' "I1Mt", ~Jul'ViV<11 J)"l'oentlll\lt, 

tloW1!l'tll( pt'Il'lad. tlw4!)l'l". 11!.1., jfllll~ and 00101,((' (It 'he 

nO'I9fJl'a, ;)UJl!bDI' or .,.,t~l. and !Yin ft1 t'lle pntnlil. 

811alubl'l.lW\1an. (196) wl'lli. de'e!'\b\n~ ';.!n:1L~ 

~atll)t\t a ... ~lI4 otJt now.1' VI1"14ty, hIlS claslJlfl.d the 

Yll't.ty 'til t!l' 'ffybrid '.!'pattUll' ola.". Ke tep!l1'tP-d that 

'". flllftP PnlJlM811d d,UCIt' .. 10""1: and the ollt')!' whorl 

ot th' petal •• ora tuch.i. PQ1'~ln and the inn." on08 had 

1I".p cardllrl. petlle. 111e "tallt lM!(tlt Will toWtd to bII 

9 \'1Oh .. ot' .lt1I1'lt 2) en, Ilolfl1a!U.!lt (1979) "'l1luatlJd 

8 hyol"ld 'ft. m"", to!' cut flll""". file Oltl\t"I\Otlll'8 

IIvo.1.Wl.Wd ..... Til. ,1\00\ \fin"'" Itll\o'l'l ..... found to b4! mad~\,I1lI 

in • :.:a\ns\lf'trlot 06,00 em} alld mlnlllltl?'l In • ~lId lJeorU' 
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(11J.S8 cr.t). fhll It, ·Cllrl.tlan Dlar' h.d IInxilltlllt (47.09 0111) • 

• t"nt 1Itn'i\h ant! ''led (1).11' lIad the lIIl111llUIII (~B.5' 011). '.MI. 



len~ttl a~ bruhh of t'al\dol!ll)' eellotod pa'cal. trom tbe 

.tlCo1\4 'tfhol'1. of no ... t!1" 111\'" \t\. lt1l" of \1'1& petal. which 

wero tOla'ld to bit 1TV1x1111111 In til' OWl 'Pink Partalt' (5.60 CII) 

and '!)lrlalWtma' (5.)S (111) ."d llIf.nimUl:J in fllaotc Ruby' 

(4.13.11) And (3.73cm). rAIPQctlyely. ThD ~tal ftd~O"r 
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of "11 df1'e1oped petals •• t"e tound to b. muhllll!1 In 'QQc1 

D,.,11' and mint.IoIm In 'Pink Partslt', 'rill dltfl3l~ of 

tll!)rnln~8' por 2.1 ell of ~tem l!n(th w .. obft'rY14 ~ ~e 

IIIU\lIlUfII in t :la1na"ll"'Pl." (6.l5) anll IIlnhllll'l in 'Pink Jarratt' 

(2.2~)o 

Pandey and ~"!1f'M (916) ,n\ldled ttlft pe!'cent!l,'\' 

of bud tat.. lenet" Md Ii lalll"ter ot bud", nll''1b''t' of luvs., 

n .. ~.\" of blW\oh •• and flo""'" 1" t'Olil ol1ltlvara ',.enteaurea f
• 

'C!ll'91ulI 1.0 •• ' and 'Chad .. :~alll)rll\' on } diU.rent 

root8tnc1t.. l'lwarup 11 11. (191)a) atwdle4 "I .. toll. 

mt'pholo~l~ obaNohr8 ln a toml 01 184 01'0". CltmDln It11)1' 

In 12. J8S arnnSQff [Jttempted tnt" ,,,. hybrtdtzatJon CIX;)Orl­

~nt earrled out at 1.A.R.I •• ft •• Uelhl. rhe Oharaeters 

Inolud~ t~p tbe study 1M"" Ml~l'It nt tho plant, cololll' 

an4 tnI'll Itt the tlawn!', she of th~ no •• .,., I\lade!' ot p8t'll. 

IlI'IIt Intensity or tra1",,08. 

B!'iet d •• orlptloM ot !'O." cul Unra hav. been !';lven 

by !!MY " 'iII)!iEe't'!l ~ &lItl\o". Balle1 (t966) ttttS ,~l"'n. 

t11lw'o,dea1 d •• crlotlnft of tho ~1\l.1O Jl1U '1Ila Jr.¥ tor' the 

14nntlflolltlnn and IIIH'plmlort;lc!ll. dl!ecriptLon 01 ]8 .iIUl epp. 



Pal (l969) hal d"flctlbp.d )2 cIIIU.IU'1I ~leatMd between 

1962-68. *ndeno •• (1910) dellcl'lb~ U)((IMlIIlc llllarao'" ... 

"r '1 Itllllllll TLlrIi: 1." a"l'l", ot roa9, togatMr wi til ~ 

dl.~It.t111 .IY. CroMltU :.t Al. (1971) aumr:,'ll'llJed ~a 

mor~holo~le31 dascrl;tlonll ot .pt.1 •• and v&r101:1 •• of 

"ltnrent 01"."'_ ot m.... rerPholodca1 oharao~rht1o. 

D! 344 1'1\ •• n"l.'lttll haft b •• n OCt.piled and .blllated by 

1:''8Il10 Kl.,tet"1l1CY (1916) in. mnor;raJ)h on A!ID m onaL• 

Qt)lIered cHtter4nt .')1fIotll llke eytnloq, IIOrplIoloo, 

''lw1lNP .u ... (1971b) nnt1 '~.allJt!1!1 (1914) gave 

""tllt de"ol'l;lUOnl! ot 64 and 28 role ClllUVlll'l, "opectlvoly, 

wl)tell If"" ro~t.1:ltrld with the Nattnnal ft.~1BtratLon I,;el'ltl'l* 

for rD~.1I In Indi.. fhl de.cl'lp,lons Itt tha ouitivarv 

lMlwt~ nalM Dt 'h", brolldor/lnltltll'U.on. year ot reba ... 

l>1rel'lte.~1t and el •• ", colour 11\4 telCtura ot ,,,. tol1a~., 

_"ape ~ al.a ot ,,,. bud_, dla~~t.r and c~lour ot tho 

nnwltt, nlll®oJ' 61 .,.u.le and 1'I\00rd ot t~rana.. ICl\okher 

IIId OlJpt. (1917) haft 4.!Jcrlb~d finw9r oharaotlirl.Uo. 01 

22 htb!'llt t".. 7 ftnl'lbUt'ldll, 1 PClly!\l\ t'"l pc!1II~n. 2 min iatlll"e 

IItIl ) OUmb"" and ral!lbl"r ro .... 

Pal h9n) ... 111ftI'd 2~2 1'1)111 oUl. than evoh.d 1n 

Indl. with t~n!~ b!'18t d4.crl~tlnns, 1l1on~ with a aeloct 

It.'t or trl'\')m"tlon!t.Uy PDPlllll'l' '1!lt'l..,Uu. of 1'0.'" b'lon'~ln( 
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to dlfferent olaa.... the oblef oharaotlrl~tlo~ dD.orlbe4 

rt~ 0610111', to'l'ftl lind !Jl;l9 of t"e fiG"'" and bI\&nsl1)t of 

tn.~o.. A Ita, of Pl)P'lla1' YI\l'letbo ... 1.on" with "'.\'l' 

d.aorlpUon hal b.an I!;hen by ....any .Iltllo!'lt (ThI'l1ll3a. 1910, 

,la.8ttl and Oock.r, 1915, t. Grlee, 1916. Saymollr, 1978, 

1{ •• nYGn. 1981f Pal, 1982, B.Cleett .. 1984). 

2.,. Polino fertility 

20 

Sllh.ro and Shastry (196,) oolleoted data on the pollen 

.t-yoU \ ty in 96 ynrhtlo. of P:IlN.n t'!)S8,. Of thaI., 61 

,q'l'\et\ •• ~~ af hybrid tOil eln8~ 1rI w~lc~ the eUltl'ar 

'Kat.-rln Au~"'~to Viotoria' bid hl(ha.t p,ll"n g'Qrlllty 

p!tJ!'(len~ (98), wits .... tIt • • IlltlV31't tp,na Harkne •• ' and 

'O.nM'lll !~A"'l\l1r' had the 10 ... 1 (10) pollen fltI'IrUltJ 

JXlI'Ollntal',lt. It ..... alISO .b~~ed t!'tat ) ,ar10U •• each 

of trlplo1d and aneuplG 111 hybr11l. 1:;)9. had veey h1 ~I\ pollen 

.t.r111 ty. L .. ta (1971) e~rr18d Ollt a preUminary ."....,., 

on the polle" .t~l't1ity 'ltatua ot 6 IIIt1"Or\~ly !lCltlntod hyDrid 

'teM for !Ill'tl\.u' t&GlUtll.ti<m In t~ bl'ltllc11n, pro"ralUUltl. 

Ob!'f""",tl&M 01'1 polleo IIuinllblll'ty and m91od. w8!'lt /,lada 

w\ th the h"lp or a04~c!~l'1II1"" .tam and .hrh.ll.a. un~tainld • 

•• pty PlJllen ~raln. w~"' conl)lderod lilt storU.. The "'fel'8~ 

-pollen tl't'tU\ty 11'1 thl! ,l\rletl.ea Y:lt'lod mill 19;& l'GrwtlJ 

an Coburq') to ,6;$ (·crllll.on (llltry") durlnc tile .1ntfll' 

GUll!)n. Lata and ad))ta (1915) whlle .,tudy1J\ ~ th8 effect of 

Innl.1n~ radl~tlon on ro •• ", 4.'errnln84 pollen tertllltJ 

.. rter .ta\nln~ tl\o 'POllen ,ra1ns tor t1fG I\nlll"e w1tll 1108.-



'ftf'l! t'""lId ........ U •• 

UnltalnllCl and .'u't.,.Ued "rain. 

1h. JOll~ r.r1:1l1t,y d.o~a8ed 

In plnlr nowe~ 1I!u'tlult 11.<1 clIl'I~t"!)d wUtI ®nt",l, "'''HU! 

an inO",'"'' WIIf ,"(lord,,!! \1'1 'l'!IId<tlI!II t1.ll,","4 !!I!.It.3nt. 

A~l". Lata (1980) whl1 •• ttJII)'ln~ the aflnct of loRblng 

mt2ht!l7nl M 1 I'!).IJ OiolUinN dstlll'.lned poUlin r ... t111ty 

.t:lta, In all 'h. cultlvll.~ on the D1al, ot ac"tooarm~ • 

• ta\nn~tltty t~.t. It wa! obsetv.d ttl.t lrradlatll1n 

brnu'>'ht abollt a 11)111 \n PltUtm t.rUll ty. 

Qowda 11 110 (191'1) COMtlotl)ti atudtl' nn poll.n 

tertillty 81'14 ~ta1nBb111ty in U hybr1d tea to"" tho 

PIIllitn t.!'tIUty 11'1111 Mtflf'llllne4 by aootac"l'llIlnlt .talnab1Uty 

ttl"t, fh. ptro."t'l~ ot ~Unn r.,.tillty "aried Ire. 

12.29 ('.1119'>1' :1"1") to S6.16 (·WI\U. Olld,,'IllI1,'). It 

n9 alllO ella"" t'wt tM p8!'08ntalt. ot pollfl" fort111t,)' in 

08ntral1~~ PBll\n~tll1n. and ?Oll~n ~talnabll1lY ~ro.nt~~e 

I>y !lClttbe~rulnlt tot",,, WI!!'It a1111111,' tl'la aaJ1Ml. 9wa1'lol1) JIl .A1t 

(191}.'1) ~"hl'mlfl.cl P!Jlhn tot-tille, 1n dlttor"nt OllldY1N 

in a total of 18_ onHI oolllblMUo", .tllO 14td. whlh 

att" .... Unr; hybrid bat Ion between h1brlCl hae Il'Id flGrlbundas 

O~ BmDn~ thlm101,ao. 

Jlol"" •• !U Il.. (1916) I"altllltect thn peroonta~ fJt 

lMt'llholl)dClll1y nonal J)l)llen ~1"lllns and Dl>1'Il';>'lr.d with '''0 
ylabll \ ty Il'ul Ilotual .111 .XUm germ1l!.blU ty of the PGUrtn 

troll! 18 «""lIb(f ot wUd a&loM.lovall "'.... TI\IY foW\d tMt 
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le S!!WuL Mel 1. Jynt!zllU\ 11114 •• 11,., ~l'CetI~ of 

IIIIrphlJ1odoally nol'llll1 J10Uln grain.. RtMftlUk (1919) 

found out P,Do4 pollen t.~tlll~ percp.nt3«8 In J n •• 

oultlyqr •• namely. ·~patl.s. Gold', 'Spotl, •• tallow' and 

'1potl.e. ~lnk'. whloh WorD '8190tion. from on " PDgQ!atlon. 

2,4. Q LllIIMIt!J. 

2.4.1. Bl"S15 IRQ) (D1Wsarrnn mull 

t'hom~1J (1970) de.cl'1l1ed .laoll: spot. a tun~ dl ..... 

ca"s~ by P lplQpUPO!l .l:'I&Ial. !110 41.('... 18 app-"1l""" 01\11 

1)n _tllN ll'!la¥os and. .WIlI. In.cIt or brown .pota apijlOa .. 

on the tol11l~, 1:1\.n the "mdnd ... of •• oh ban,t turn. 

y.11n., Md 1t 1!18IIn Ilrope. 'rIll' bll'loll "pot lnt •• tations 

!'I'ul\ th,t .. 1IU1lllUI'II In mid or htA 1111111;1\111' an4 1\1' •• oh 

WY'Sn in 110l1li yu1"I9 than tn oth",!'9. 

Lund'tad (1960) .hU. oal'l'Ylrl~ GIl" ntlotal trl&.ltJ of 

12' _tl!'Ilb mae. crown d\lr1nR: "". P"~loc1 19.52-1,,8, reported 

1:l1li.1: ""al'G wa. lUna dalM.'te QI.lO 10 plant dl.,} •• e., but 

eGl'llprlt'aU.ely t)\e blacil .)lOt ln01l1.n9 .. IS t.nre th.3A otl\,r 

dlll"llse.. iallM'l' and 1el'Mtft lilt (19601 a..goIl1.d NIdi n 

lllIlIoeptlbUltles of 16 ron. ololUlvara to blulc 8110' and 

NJlllrted tll"t the flol'ibunda o¥. 'GoUllocb' and 'Chlo' 

were 'lOry reIJ1.tat\, and woro tolle_ In decreasing anter 

or "".lshnce by the hybt"id t!tll faeor.~ At""ds', the h,yb,.ld 

p!t"pI'Itu~ 'Blaok Prince' and the hybr1d tellS 'P",.Ctt' and 

• 'fod qad lllll~'. 



!lwl\NP :zl &}.t (191lll) .hU- ~lyln( bPiet dQ,cl"lptlon. 

f)/ 64 "Ilf Inri ian 1"011" t'4~ltct"!'IId. r;I~rted t~. h1ltrld t •• 

e" ')(t'31" Md 'Ynmln I ltrlIM1.!tlJrtllt' and the n"l'l~lInda 

"V' '1{ ... at'l' Mr! 'SaPl'llu'" til be ~.l!!tant to IIlaclt ,pot. 

"" finlbllll"11 CY '1411lnl' ,. t'OIUlI! to bo tolerant to 'l&ft 

Ip!)t. ~,."1~ (1919) tor tM t1r'" Uu ""I)01'tll1 tl\. 

oyI4'J,,01 .,t blUcJt sP3' r".t,tanco 1n !'Oat'lo 'rll' nl" cui tt. 

"!'II .. N .elected troll an " JIOPlilatien 4erhtd frolll ClroSles 

betftOl'l • tp.tnplollt fl)1'I3 fit bhole .pot rul,tant A. ru~.,~" 

8n~ t~. ~m~rol&l oy. 'QoldI100_' and ·Chlo'. !hete n •• 

OUUlv"t'I ",3" ':lpot14l" Gold', '~iPl'tl •• " r.11",,· and 

LIJt1~'tllc1 (191'9.) l""jOOl'tod till' th.lllaole .ptt d1l,,1"1. 

cllu • .,d (r<1ate!lt dl1!118tttt '.M thl phnt dl"'!HIIJO "liteotin. 

thl 66 II1br14 tltl ""'" oultlval'" wl\1oll W(!N IUldet' trW 

23 

du!'ln~ th' ..,rlGd 1969-72. :J11111flr obl.r",Uons we .... rej'Orlt4 

by Lund"t14 U919b) amon(IC til. )8 n,. fiorlbunda oll].t19'1" 

whloh wtl'l'J un '<)1" tl"lal 4urin't tile .PI!rlol2 1912 .. 76. H.enc"," 

(1'180) tn '1 ut'Jily of G""" fty., y",u'''J oVll1l1llt&" 15J net 

OlJlt\'nI"'1 fmlll d\tt"nnt clf'll"!)!,! tor \bel" l' .. l1Jtl\llOft to 

bl!?>clt IlPO' and "'..,t't,," tll"t 01110 01 tile 5) 1I1\)l"ld t'18 'M:J' 

CU\tIVI\M till'." 'Apr,1.lo· a'\Q 'Ollent' Wttft milt t"9.\"tlll"lt 

-.ntt ot '". 71 bettding m ••• (norlbunila) tll.ted • ;&sqllttt"fld.' 

Md 'Pf'I\MI\t' ..... fI)'I!\Q lI\!)l"" "lLI1Itant. 

2.4.2. pow.EX mUtt". C,p'"'''4tm1hAQIJ 2WI!?!I1) 

POwd8ry ml14aw. eMU'" by tho tun~u. 3Rb'~ro'ht9a 



"nMg. l!J n 'fillY oolllJlGn me. c!! .,.,a::l'. 1!101u,y .. '" tin 

yot.ll1( growt". W?lltlJ Mal)' powd ... III tound an 101ln1t i_ ... 
"f OIlrrtM\t 1~8.t' ot itrnwttl and all'l'1.1n~ of lea .. o. OCOIli'. ~'* 

tw\~". ap'l)lta ... ,.1\en''f91' the d_,,, ,It'e "'1'11 an4 '\hll nl~t. 

a1ft 0001. 0" cnnd\tlana favour t~8Sft .~r\n'lon8 lft 

t"I""'",", GO tho PO.1 • .., .Ub" 1" ~el\ IIX)" clIlII1:lOn11 In 

It ry ".'"'I' (TIuI!II!lIl. 19101 Kllellll.l' and Gupta. 1977). 

Lund.ted (1960. 1962 .. 1.96n. 1964. 1969) .hU. 

e')l'l')'lrt~ Ollt .'d'tetal ,pl~l. "t'" 41ttlJl'9nt elUM. ot "".., 

o~"rY_d that ~wd.ry ml1d~. cau,9d little d.mL~. 

O""hp!U\de (1919) noticed a "'f"1'1 I)II'brealt Itt Pl'wd." 

mild •• at :.laftttllla"", A ''('lelll tllta]. Un \'ffl " 1'\1, P&t'b1\lU\1. 

\n n ....... 1' 1976. 11\ ot'(!OI' tn f1'lllfll' th' 'lu,," of 

gllllo.~t\b\l\tJ o. ~~\qt3~01 1ft thlt lntrndlleG4 hYbrld t~a 

!'It!!, .~l'l.tles. ObU8l'Y'ltlon. W!l1'f) taken on dhd .. 1I'''l'lty 

in tl)t'~,il ot p41'l'Oeflu-:, a!'lla ntteoted by seleetlnJl randomly 

)-4 le""., trn~ basal •• 1ddle and top partlon of • plan~ 

thU!! tot.111M tltn lit,,"!! pel' ph"t. Out 01 54 Y3tlatl., 

IfO rftl"tMd f'OlI13ta"ee, ,. wet'o olltQ~1'1 .. 4 •• ..,1'I.rawly 

!'II.\~tant. 1 •• an4ntl'\e\y ,u!\Oi\ptib\<! and t'f!!"&lI\lt\« tOllr 

•• h\~y l .. aOlPUble. Thl "ft 'Aqul'lu.', 'Carel ... LOYO' 

and 'tlll'\lh,,,,,' I'I~"" found to b. l'tIat,tant. 

~".1'Up ~, al. (1911b) l'Or;Gf't9d that the h,ybl'i4 tell 

eVil '!{el'''' and 'Yuin 1 K .. telW\alllllrtl\1· and ,"e tll)rlblftda 

c •• 'I{e".l"'. "~hlnl' and ''lnrool'' ."re IIIUd.,,, l'I~Qht.nt. 



II •• "~I!M (1980) evalu:ltlld UJ mlfO ~rbU •• lIelonl!in,! to 

I'J 1ft."..,,,t 01.", •• tor f'(>.htanc!) b ",,~el')' :ntldn and 

l'Op'rtlO,f ton. tM "Ybrld till 0" '!lalli" Illd 'O".Uol\' an4 

,,,, tln!'UulI'I~1 If. 'JlIllska' .1'1(2 'RoU-flo_ AU.nbllt'Il' 

WON I"'I{1t."" tI! P!).,t"t"Y .,11411", 'Soh .. rHII' :;u,' and 

"LII 'll".'. IlIId '111'1111.1lnp Gold' 1lIltt, Fruh1t.n'~. i40r;ten' 

belO1'\~lnp: til tho elau of oUm'Dlnc ftllOI anl1 ""1'\Ib rolle., 

I'HpaaUy(1)' WllrCl Ill." tound to') be 1",.l.1ar\t to poWI.., 

!!IUd •• , LlIIlttlJtad (1979&, 1919") reported thlt 1noldenco 

ot poWl1.1'1 IIIlU •• uonlt 1181\' ell1 tl"ill" ot 66 ",brid toa 

11111 )S fiol"lbWld. ml'" und,r trIal dur1n~ tPl' ,tJotrlod 

19'9-1912 ~ 1912-1916, ,"~protl"ly. 

C6l!1\)lMd relhtanOi tft bet" ,ta. d \ .. allll'l l •••• black 

.pot and POwd.ry 111114 .. WIll! .tud led bl PlollnchfJl' '1912) 111\4 

Ill.., for ,II4t Nil' by Kaillo tt97Z), YIJI':>1\aud (1914) and 

~l.b"r' (1976). 
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MATERIAL AND METHODS 



'h" pro.~"t In,",~UptIM II .. belt" underta)u," to 

e .. lu~t8 oert.ln IDrPhola~loa1 oharaoters. pollen t rtl11tY 

_ut". 81\4 41 ...... lnctdena. In ~ l'It" GIll UY4!'t1 _llItalned 

In tM (t'rapball ool1.oU"" black at ttlll In<1hn In'ltUute ot 

1{1\!'\lclllltIlNl 'tBllo.roll, KtIJ.or"hatta, BM'~all'll"O. The 

IItll.ted apj)'I'IIxhntely b"'t.~"n tile napt" l",ltud'lJ of 

1,0,'.0· - 1) 8' and " •• t Inn~ltud •• ~t 1?D29'-1~29'lO·, 

ablt.. thl _an I •• IIV.l. 

tIl. ltY"l'Il~1I ralntall Neetv,d, to_peraturo and tM t'Olathe 

hUII1Uty ,roe p"""Wd in Anne:tln ... 

'Amb'\l"ador', 'A""lka', • Mlfllu,'» 'Anne Bllrda", 'AqlJltrlus'. 

'Arizl'Ina', '~lWlnl", 'Sull'a ~.d·. 'Canary', 'Caramln', 

·C'lNb •• r.nvt·, 'Cl\ttran~1nl', 'Dn.p :"01'9t", '00,"111 

1'ylttl1l'1!1ar1tl', "ftt''tY PIInGl\", ',1"", Prho.'. 1 FlIl'l'Il~4n.pl'l'. 

'~lklol"O', 'P~~rant Hnu!", 'QII&lal', 'Qu13&r'. "I110n.', 

'!nt~rtln~', 'IYG'Y' to •• r', 'John Waterer', 'Jollyenoelle', 

'!{alP'VIIl', '!{8I\Ya', 'Kllflh.ky Dlfrby', 'tanoo.', 'LandQra', 

't,MI\OY J110 1l.B' • "Lolita', ':(1 •• If'!'p', ':If)t'l!Ia'. "PMorama 

II1)11Clay', 'PaNt! i •• ', 'Pl'''cl!'!IIt! Plll tlnllm'. • "aO<:l1.', '110,1 

:~.~f'1)t.c.·, '!tll!\ Plnnn't', '111.,." '!loPlloolo', '::lUr,.;;er 

Day.", "TapU', 'Vn:J~"l'. 'Vtcky' atld 'llll'lk.,. Doodl.'. 
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All ~"" 411\ tt.'lt'" ...... PIM t4\1 It\ t~. field in O.o"~1' 

1980 .lroapt th" 0., • Iliena' wltlo" ... pl!t"te4 in OctobGI' 198)-

1'1JI'tMI", two pIRnt. of .aoh ...... vallabl. lor ""CON 1n~ 

the ob".l"Iatiftn. and th".o plant. WftN PI'IIfte4 twl0. a fila!'. 

'C)l1o .. tn~ """ the ct\'ltIlOht'l!JUc, 19,aluaUd In detall 

'" undlll'lltrm4 thlt extent ot urlllb \1 tty In the"" ,SO fOliO 

ol4thaN. 

Rull oult iYal' )lilt! b."" &cl1ro1oo OOCON ing to 1 til 

cla •• ltloatlGn. 

'I'he yVl'l'f' of rol"ll,o or introduction, rUon~ wUh the 

n .. of b .... tlel'/ln!llthIlU"" Mit b"l11\ \nlHe'itM 1ft all the 

cult hal'tI. 

To llt~1 detill\e4 ITOl'pholo'l\C:a! ch"rac'.l'\.,tlc, of 

.50 ",,,,It oul th"..", t"Uowln,'t ll1i»rtllnt 1I" .. lbllt .. aN 

tltll190tltd • 

,.,.1. ·UIAd, pf $13, ISttI!USlm gb'lrngtAC 

,. ,.1.1. ibM h'lhls 

1)1& ~.th habit of .~ch ctJltlvar llk" ,qry "l~roYOt 

"!40f'I)U' and 1IIi)der'llte nat"," hll!J bo." lnontinnod Iltter 

2,( 



n.~ lotn(tll of tlle phnt ... "".!luNd ,..,. th. Zle1:tolD 

tit the top of th. "Ieo",'ha ~t'l)wtll pol", betoN plI'IIRlng 

1In4 tM .,,"'14" hl14ht 18 IflYen. 

1"11 colour ot '"0 101»1-' and Iit'\tlll'{td ",tlllll WIlIl reaot'4ed 

011 ~. b~nl. of ".UIl ob~'r9.tlo". 

'the cl"nt'lllr of thol'ftl" .. " on the crtOr.l attlJl' 11111 

B'lbtU,.1 oblorvld. lor reoordlnA '''11 ob'e1'v·~t1t.ln. 
Ih- ."USn,. or is .M 11"ltt" !'t01I! tM b.oal po.-tlon in 

ellO' or ,,,ell out tfV!'lt' III1Il'I tl1lcon and the (1"":;' I'IUr.lbotr ot 

tMm. PlI' O4Intlr:l!t"p hao balln pre.anted. 

a) Coletlt' of tht .)'Oun~ and '"tllNlt lila,.,. w~. 1"1~rd.d 

tin tM buh of vtogal (1\,,"'1'\0". 

la) In !'OBI) ouUherl t"11'O will bit .. 110:111)' , to 1 

inflote nt d Ute1"lftt 11&".. 'hulton. it "'Il" decld.d to 

l'llaord th' ""M~ hilt 11'''11 (In eq. om) bf U'fin,; LltrIt Area 

·~.t.... Ph. "p""I"ntaUy" "",dOli 'lU1pl.1 of luves \foro 

tl\ltth\ tot' (!.t"rmlnln~ thl &Y.'fI\~ lnt aN ... 

0) (,)bl~"flUOR!l "t I".:lture4 1eatlltt wIth N'prd to 

Itl .h'lpll. IWlI"!'!tn. tl~ !satllt utd tlxtUN '181.'8 rctoo'tdo4. 
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,.3.2. 11gdy 01 thl tlnt11 9h~tlgt'rw 

). ). 2.1. IS!L 

Ob",n,\UtlftII en '''' a&letlt' "t th' tlolfOl' bud., '~l .. 

Gilt,) (._11, medluftl 01' l.~e) aM .h"J;l8 (bGld 01' llOlnt1lC1) 

""" record!)4 in •• oh olollthl\l' • 

. ,rt.. coleQI' or the llnWflI" b·.tt1 and oponad l10nN ... 

"corded .Ith 'he help f)t l{ol'UolIl 'Qral. Colo lit' Ch"lM' 

pubUsM<1 b1 t~G 'Roy&l HO'rS\'oult;ll!'&l ~ct.t;" FJU1,lI\d. 

'rhO ran~e in 110"'1' II t8r.lf1t"t' '011 recorded from on. end 

Gt th. Imtal to the "tMr MId aC""~G the tully oi)8ned 110ftt'tl. 

'h. ""~ in 1\1I~'t' ot .PGtal! 1n each roll! ow thaI' 

... s reoa!'decl tn.l*,l"~ ,,. '!'!A.ll M.a. 

th, .w ... ~ 1.n~t~ and b~adth 01 t~o olltnt' ~tl ot 

i)"tall W!ll'G taken tot' ..... lArm!"; tJ"I' ,I ... 



,. ).2.1. tC1'mng" 

fill ~:n'Moe .1 till) Iln"'l' wall Ncontmi by traallin( 

lItO 'ttl." ae .... tn 1.011 01011 Uftr. 

Stalk 19n1l;tll in "aoll ClIIUhar WIl ••• IU"" Ire. tl\. 

b ... et til. "tdle to t'll' tip f'jt ttl- newel' blll2 Md thll 

• .a~~ lila bOJ.n pr8d.nted. 

1'". pOllen tortUlt,y atat. .. Itt tM tOO .. au! tift" hl18 

beftn .,UlIIlt.a4 by tldM tlf!) cUttl""n\ nuoloal' 'Stulra •• 

'1'l1li ptll,." tflrtUlty h •• -"toan uUI'l'lte4 \11 Ilsing O.~ 

J)l\1' ee ... t ao"tlloIlP,tln.. Pellen '"train. troll fr'elh1r dehl.oed 

ao 

n".I" ""'n! P'" 1)1'1 • ,Udl ,,\\l'l • d~p ot u.~ell.l'IIItnll 111\4 

COYIII"8ttp wu tIlon l1IOunteca f)n It flrId leltjlt tor onl h"ul' r,,1" 
P'I'I)potJ' 'Ihinhv.. PcI' •• UIlI'lttM til. 'ftOI'U. antt tarUle 

Jl&l1l1n It!'ll\M, ttl. !lOUin "ralM whioh IIIOro eh"h.lled, 

tt.r",.,...,d Md taUod til tllltl the .tatn were reconll)4 .. IItorih 

JlU\d thl Mill _"tab "'l'I1 1:'QW\4 wtt" JlftI,P'tr' ouUlne and reddl.h 

in CiOllu~ .flN ",cord.d na fIlMil.. 'lin l1I"oriJ.~Q pollen 

tnrtlU t1 II", bo.,n o,Hmtld In tltl'>!ltl ot pel'C"nt!l~_. 

Poll"" fertility "It. "hI) b""" ""UlIIlt"d. 'by \la1n,'~ Ii 

'-"atit. "ta)" .II~ ~I).ted by AIIXIln4!tr (1980). 1'he .taltl 



la JlNP'lr'Cd u lo11o... P!thyl alcoh!tl (95') .. 20 ml. 

ma.1aohttlt 1t!'e9n .. 20 PIlI'; (2 111 of l~ .01d11)n in 95~ f\].cobal)t 

4lattll"d water- ,0 ml, ~1o~tal .. 40 mi, aold lqoh.ln .. 

100 ~ (10 td Itt l~ aqueou8 .olllt1",,)1 pIlonol .. , I and 

laotl. aeld - ) 1111. 

PrIt!tl'l1y 4ehtQc04 llDlltln ~l'al.n • .,ore taken on a dlele 

wl\~ en~ d~) of thi. staln. Tn- 81\40 .~. waraftd s11~ht1t 

OY"I" • flam , to ,. tiMe, COY"t'I)d .. Uh .. COY_t' sUp lAd .... 

then to," toi' abellt S to , mlnlltQ. tar P!'f);M'P .talnlng. lop 

'8tl~t~1 the Atqrll. and t~l"tllo Pollon ~taln., the pollen 

~ln. wbieh ..,..,.. ""',,,\Yelled and !3t&1n~ ~reet\ -.ot1l "corded 

•• "'-1'118, ant! tile Gn~' "Me" _t'I l'ftu!\d and .;ta,lned orll\lM!\ 

M4 liON "001'd.-' all 10 .. ,110. 1'he .w .. ,.. ~ pollen fer-t11l t)' 

lta. be"" ."t1ruto4 in "l'RIe .f Plfl'Oent:l._~8. 

All th. 50 ro •• Olllt1'fl'tll bwe begn o •• haW tor th' 

lIItl"!'ftI\c8 01 III.'lJtU' d b ••••• , nar\ely, blaCk srot (Dlploul';?20 

m::u) aIId ~wd.l'y ,,11d • ., (~.eb"mtb?21 mooRa). !h • 

•• a1U!1tiDn tor th .. dt""u"s wa. :o:!:u1. ttl1rln;~ t'Ul/tu .... '!nvemb." 

11111*'1'1 er 198) lind JNlulry-Aprll •• ason 01 1984" for tl\e 

8v.l~atlnn_ teaf .ampl". ~~ th,.. poultinn. ot the plan' 

1 •••• bottn.., I!I'!ntnl and ttI,,_ aN oon.lderett. 'l"1f culthan 

~a .. bften Q~t.~rl •• d •• hl~hlY .u~ceP11blo. Mnderltely 

,usOIptlble, ,u.ocptlbla and tolerant. 



RESULTS 



!be ~U • .Io!J&, "lDn4in~ tI) '''e t~U, Ran."ae 

C!D!1IP!'lao. of ."pub" Md cllmoo.... Aoer"~t in! ttt 11Mel'lll11 

l1eo~pW ot..,,\flc1t\.tlI\ ot lIt.M ... '''''" rtt'e 120 .peol •• of tn.... the rGno tL,lly 1 ••• " wl4.11 416t~1~~'.d 

t"rGll~holl' \". !{onMm ttemlopM",. Oft" the ago ••• pael.s 

have .~t~." whloh dltte .. wld.l, tram ono anoth.... !tao04 

opeele. a4aptltd t?lalldl .... to tile pt'l)'Iall1ng oon4l \10M ot 

tempnratuN Md .".ll"Onmant In .. hiell '''''1 !!t'O found. rhe 
mnd.rn ~ar4.n to.os p~.4Rt B w140 ~~e of .a .. \aG\ll~ 

t~ln a/f}. "ftU .. 'el' M.1tt\ IIIlnlatlire. '-» ~\8l\t CU.:nbf'lN 

I.Ipto 12 I!IOtre.. '1'0. bf"IItt ext~t the .. ,,"Uon ltJ Illao 

01>_1"1-4 in tl\U1\~. no"", .. , frill t, thIn" antl 1~'IIt" chane' ..... 

T~fJ SlGUtlft tntlUtl ."'tlill dittl)!'lI 1'toJ:1 cult1var to elllthar. 

~t.ll~l'l,. t~o dl • .,a.o tal.ranee in t?\9 eultlYlrG dlffors 

~ It 1.'''~ IJxtltn'!:. l{n ... .,r. It.tall,,4 In!ltl'l!laUon In IIIIIn1 

of 'hll CQltlv'~ 1~ l11okln~ whloh po •• , a itool.~ for Plannod 

b!'9od tn/( p'"""'l'8mme. 

In the pl"I'I.,ant tn.l)nt1~73t\"'n. 50 Cllltl'lllH of' "' ... 

were ".l~ctt>d tnr th01.,. dlttIl1'1"CS ,,,u'~lo'1\C:ll IltuiHo •• 

ttle Pf)lhn lorl\11\1 Md d.\I\I)I1t1'" tttltlP.u\co in each oliltivllr 

h<1!1 bel!n otI1'1l8:1. 1'''. "_1111:3 ot the tlnd It\(.1 Ii" descrolbed 

!Ida", and th. fll1ri)l\"l.,~lelll charaoteristlc. of Illl _tl. 
Cllltlnr'1 <Ire tJullm4rhed in tabl •• 1 and 8. 



.aw. Kybt'ld rea 

X""t af C 1 ... ,,'" 1911 

l!U..U' rile ,hn' I. 8Not .\tl! IIDd~r:ttll i~."w'h hAbit. 

~. 1M pi..." ~W_ to Ii 11.,\1(111; 01 82.00 0111. 

~. Th. CIIlollr or ttl. Y"W'~ lite.. 1. 11~h' ·~roll!\ wi til 

... If., la" 11",,.," tin ... , .MMU matllred otel1 i_ \1;t'IIy1Bh ott"··". 

jltnm. 't'hla <lui thl1l" Iff r!V)dlrat.ly t!'!Gmy; witt'! ~.OJ thom. 

'P91" C!ll ."tell ut'Y In _he tt"Oli bl~ med tUN t(I lIMll. 

1!!1' Ynun~ l"a'l1l!'! 1\,.., 1a'l"lt 't'I!d4\.h bl'!lWII and on lIUtl.lt'itY 

ttfm to 411rk ...... "". "h. l".f .,... 1. 41).11 _q. 0.. z,,,,,,n&h 

a" nllt'!'l)wl1 eUlpt{ul, dellb1' .,rl"\t", aoute with obtu!1e , 

!l.!!:1' '1'''' 110w ... burl il reed lullt Md bold, l'M bull colour IIJ 

CIIlr\etM Y,llow (161\) wtth "dlt!!)" tln~e toward. tIl. dp. 

&!!!It 1M nowllt'IJ ~"' al\apely Il\d alllll!'lt .pl.lt centrad, 

_Ith Chin ••• r.n". (16,,) pet1llG htylnl!: CanarY rlllow (9") 

bill".. '1'1\0 PGrlpl\ol'al 'P"tills II", nlillMd. with SMll Pink 

()10) toW~~1I ,It •• 11",,," and thot bnehldll 01 tlto petals 

t..Mtln r'l1ow (l)A) and on filUM.. tum UgM y,l1ow. TIlt 

110we .. 4 tl.lllllUI' 1"!1!\ ·e. t!'D1Il 9.0 Oln to 10. S OJ!) and 'h' nlll'1bl!l' 

at Plttah WIley tmlll 46 tn S4. 1'1'l. Jlltt:ll. are Gblnato and 

101lW, ... hll a lrn:~t!'t and br"utll of ,.96 om lind ) ... b om, 

." • ...,etlyoly. fll. fioPI' haiti Iril~rano •• 
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Stalk 19n.:rt1J. til' .tan 11M'" obl.ned 1, IIIOI1.rat. 

MIlIfU1"\n~ S~. 20 Ollie 

"'l\!1n '_!jUlty, Ttl. Pl!t'elnta.!. ot ~ll!ln t. rot lU ty \II \M. 

1111 thaI' In VI'PI low. b.ln~ 7.66. 

Di3~l\lft. Thl cultha!' lei modl!t'tltlly Ilueeptlblo to blU • 

• ", and toleI'Mt til p'wdtlf'Y !!Illcl.,w. 

9.!!i!' Hybrid ,.. 

X~.r ot nlPso, 1975 Seloltlrul b,y. Kanl 

H!!!LU. Thl pl&J'1t 111 .reat and hal Cd'Ntl (rowth .. 1 ttl f.w 

b'f'SnoI\8n. 

l!1l.Ull1t tile elll t tv!!.!' ~l'l)I'f' tt') • II' \~"t ot 15.25 e,. 

.3l!:I. 1'". ynlln.'l IttflllTl t. u ~ht Meld tat! b~wn .UIl "rein 

tiMe And tum to dlll'tt ~f'IJ"" en 1!I'l'uplty. 

:nnm' 'I'ltlll clllUvar l. 1 .. 11. t!\Om:r Ifltlt 0.61 tllom .. pt}J' em 

and a"CI bttt In ohe. 

wt. 1'1\., ynWl1'('f'1' ha".,QI am lilth' red4 tat! brnwn •• hII~a" 

the .,tll'l""4 on"''' It" da!lt 1YI"'ln. 'the leaf Ill'la I. 

58.94 .q. CHI" Lo"tletn 'IN brnadly elliptical ... nat" 

aoute .1th obtaI. to trunc~t_ baa, and loath4ry (Pl." C, 1). 

~. thlt fie_I" 'bud is "lUll'" po""t,", and Ureadln hUo. 

('0) with !'addl." tln'o towllrds ttl. tlp. 



IlmD 'MIa tull bloor.<t>4 fie"oN Ilre IhapelJ, bloolourtd and 

MRI\ can t"1S (I'la ie K, 'J). til. fio",ltr h.all Canst1 r ell0. 

(90) pet"l. nll",,,,d wltll 'Iplt'llell 'ti9d (6)1l) bward" edg •• aniS 

C.,. .. "1 r,11('1. (9') bUI_ On fadln" tllml alla'l'lt .,lIito .1th 

r.th.o Purple (1OA) odr(es. 1'''''' i10."" dlaslewl" ran~ •• 

tt'!'lll 10.0 elll to 1).0 0"" .. berea. ,\1\1 "WIlber ot PIItall MI\~ftl 

fro. 84 VI 9%, 'l'h. petllle .... ollov')''' anll refiflxed. 1'h. 

b'lu:tl'l nnd b""atltll of ,.tll1 II 6.88 .J!! and 6.18 0" 

f't),_"'otlYo1y. 1'h. flodP ha!! .,:.,r:t. fll'!\~"""4'. Gond 

tnr a'ClIlbl tltln purpollfll. 

't,lIt l"M"" It h ••• .,11" ... to ltalll hMth of 64.61 ... 

fallen t"dUlt.r. The pollltll 1.,,.,111ty ptJl'Clrlta~ l"tlllAtsd 

Willi E'IIDd8~tdy 10"_ belnr, 16.,4. 

n,~~~,,,. 7111 oultly~r t. hl!klJ suncoptlbl. to black gpot 

and tol,,1'9JI t tit p'1fI1.l"1 nlU ••• 

.IaIu.a Hybrid 'I'll. 

X"U At ""V"tI!(I, 1918 11.l!Ut!!1 IlX' 1~.lll,,,,d 

B!lll' 1~ oaltl,ap 1" ,l~~ua and bllG~ with long, upl'l~t 

b""o" ••• 
!1Il!!l1t 1M lI.h;!\t ot tl\. PlMt t. 116.11 01110 

l!!:,oI rOllnjf .tea I, daflt bl'l)WI\!sh Md and _t"'red eWm !reen • 

.t!t:!.mt 'I'ht" ollltl':ll" lilt,s QOII"""tt.,.ty If>1JI ~lIomCJ wl\1o", ate 

bh: In lilft, "ul!Ib.,. flt thom. POOl" ChI b 0.92 (Ph'. B, 9). 
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LUt. YOll\;t buu aN lh:M Nd!lllll bnlwn and on -turltJ 

tl1m ~lIIn. '1'h. bl1r 1.~!l le )).2) eq. O. lind lun.,. 

1\,.. 'hln, .1l1pt1c'11 •• ot'l'U11.t., aOIlt. wIth 01:ltllrl. ba.a. 

l!I!!.. '1'h~ no .... blM! is 11l'l"1.., po lrIte4 an4 "-'JturliUl:l :'!ed 

(21) with mdt.,. Up and canary raUow (9D) baua. 

l12!!.tt '1'''. t1ow~t'O aN IIMpely and alll.",\ 11\4" centra4 

(Plate il, 16). "'a eGlou!' 1. a bllllfld ot Deltt 'tMO ( .. 7C) 

and ~darln '!led (41 D) _lth Canary Y"llow (911) ball •• 

"'. :.ll1\dat'ln ~e4 (41 D) h 10M on !lI. IIpper half tGftrde 

t~. e4~.. Bacll:lftdo hal Orl.nt Ilnlt ()6.\) w1th CNlary 

y,.Uow (9C) ba... On f.d\n~, tum. Dawn Pink (49A) and 

at til. b~ck~ldG to Yon.tlan Plnk (49c). lh. flo •• r 

IS in.tel' !'M~" f'l'l)!!I 12. S 0111 to 1). 5 em. '1'1\e nllab.r ot 

1Mhl!! ."l'Y trom 2.5 to 21 and til' •• are obua" Md .U'thtly 

110ut. wi til a IGn.~th of 6. SIt ClII and bread th ttt 6.18 Clio file 

t1ow~r h~R sll~ht tre~reno •• 

9!~lk l~n$th. The Itallt Iln~th I, ~od and ~asurw~ 8).61 a •• 

fol1~n :u,U itx, Ttl. ~lln!\ fe"Ull ty poro8l\ta~ •• ,flUted 

waG modRr~t.ly 10., b.ln~ 2~.91. 

ot,,.,W}. 'fhe cllltlv.ll' III .,dltrllt.ly .u.o.ptlble to blaell: 

!lpn~ 1!Il4 tol'!'Mt to po~~ry IIIUd ••• 

sa..wl Kybrlt1 1't!& 

Xn~r at rnl~~~.. 1976 Jtll!l!I,d ~.,. G. Ita.tll!'l Ran~ 



.!!M.U' ,."" PlNlt h bUII"Y and Mil ..,1.tat. 1I;£".tll lIablt. 

~. 1'''' "el'l;"t ftt tile pltll'lt ",,,aeut'ft. 8<1.20 0 ... 

.lWt YlltJIIIt "tell I. 1111;11. q"",,,,, witll ,..,11<1\"" bmW! tln;a;e, 

wM,. ... tit. IMtll.,..,d .'.11 1. It"en. 
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1!l!lm' Thle ollUln" b lIuoh tlllnon, in ndlll'Q wlth ,.U tlloml 

,." 0. a!Id "" ,,~ in d5!l (Plate A. 2). 

1I!llt, 'I!. YOdl'l~l" bsvlttr ."" IIp.:hi mil ltfll IJrolll\ wtllcll 

tU'l'ft <illrlt ,"-"II" C'lR r.ntul'l '1. Th. 1,"'1t aNa is »).50 sq. 0>110 

Lld1.,. "nt ovate to obe""t." dOllble •• "rate. aOllte with 

obtuu " ... • "I)th Md 11;10 •• , (Plat. C. 2)0 

1J!1. Th. flo."" bud 1 •• r.a11, bold and Vllt'l1lUlot\ (411)) witll 

d •• p .. ,.tUon tip. 

blend of V.l'lIlllon ("'1A) lind Clar'St: llOlM "0") ",Hit Cla~t 

"'0 •• (SOl) l»&ck"ld.. On ta41ng tum. tn NeYl'f'n ~O'!l (558) 

.ltlr H.ymn 1nl. (55A) to~ .. rdtt ,,111101. the 1'lo"I}'t' 4lamGtltr 

"v\'(.:J tro. 9.5 0" to 1Q.0 ell anll th. ftllmber 01 patals V41')' 

f",,!'4 ,~ to 40. fhe p.ttah are ollo""te to 0 ... 1 "till len4'\1\ 

.!lll~ 'brroaHh Gt ,.llt .'" ItI\d 5.)2 ell, 1'tt1!J)9ct\t&ly. 'tttO 

tt ... ta are .1l"htly t~tftnt. 

:u,llt lIOn"'!!. 'Plte .talk hn~tll t.eal'l~r'" 56.50 om. 

!)ttl,,, t!r1\tt\x. 'the poUltl\ tenUity pero'l\ta~. esUl1Ioltlld 

ft. 1I&4.""t'ly hI""b laln~ 47.0). 



12.""'11' ne ot11thlll' l!J Iltlth.ly .1.I.ceptllJl. to bhell 'PGt 

&~d tGle"nt to po~.TY .tldnw. 

~t ~ybrld 'ea 

X"ar or "hi',)' 1976 

UA1U1, 'l'he 0111'1.<11' 1. blllll\1 w1'" .,6erllJ,'te IIro.'" habit. 

~ ''''. pi,,"' IU'I)W>J to • ".llJht tJl 9~jS CIlIe 

1U!!:IL Yaun, .tom l. dat'lt "!'Own t.n rn4 and 01\ _tll1"lty turn. 

l!l!Un. f1l.e Clll.thllt' is tIOdet'llt4tly t~t'I'\1. the n\litlbn of 

t?tl)m. pe!" ct1I f'It<m!'dltd Is 2.)6 and tM •• 'ffl't'/ in alt.!) tfl). 

'b l~ to IIMtn iulte 

1i!I1t YO\ll1~l)r leav •• 1\'1'8 dark l'IJdd lib lu'own and IMtum 

GMt'! liN ~!'I!"n. fh. leat l!lres I" "0.95 3q. e:a. 101l.i1et. 

lI.~ o'lato to elUpt1oal. fJ4f't"3te, &Ollto Iftt" obtU!1. to 

ll£1 fho n.owel' blld h _111M Md bold. The blld O(tlolll" is 

Ttlrke, 'tfld (,,61:) _t th doep tl.lrlt., red trJlIl!I.rd. '''I) od~' • 
.tlA!:Itt '1'''' tl.OW4lt'IJ are ."'apely Md aim," .p11t oentl'Oli 

CPlate P, 19). 'rM now"" "'." lJelll'l.' (4JC) petl11.IlIls))e4 

.tth furkey JtN1 (46c) an the IIPpotl' hllU' and SCtlrlet {4:J)J 

'baak.ld.. On t!lclln't 'lAma Chl'flt 'IUI. (SOB). ,,,. dla .. ~.,t.l' 

of the no""" 1'Il"~'" tl'Olll 11.0 Oil to 12.0 OlD (Pht. I. 4). 
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and ttll! "1111""" ot p'tI11:J ".rlll' It'OlII 41 to SO. 1'11' ~t<l1. 

a1'e obel""w and .1l~t1)' aout. w\tll • 1W11l'" IJId bl"!~tIl 

stall l.p;thl "rill. OUIth1P h!!.lt ~od .tallt l'l'I~t)l of 70.50 0110 

&1111'1 r"rtUtU. The .. 'inn.t.el p:t1bn tntlllt)' ptro."t84;' 

.,1. "'.16. 
~ 1'11. otrltl""r ,. 1.",4"I",t.1)' .usc.pUbl" W b1aok 11;0' 

and tal'AIlt to powdery 1II1d" •• 

m.e.a. Hybr\t\ , •• 

Yur Gt reln.a. 197] 

!!!!lU. 1h. plant 1" ,"ct. "".1ell brMOMd and " •• d~rol1. 

m"'l"tll 1181»1 to 

ll!!J.1Il1. Th. 014 thaI' hu • IIltl.mt o~ 10).25 0Il1o 

!l!o' Ynun • •• m 1, lla:M red.! l.h b~nrn ,,1 til ~t'e8n t!nee 

and M~turo6 .t.m 1. ~~. 

lll!1m' '1'hla oultbnr \I lI'.I)tlOf'ately \hDl'IIY w1ttl 4.SJ '''orna 

pBI' O~ wIIiel! ."'1')' 11'1 "h. fro", bill tt'I med 1111:10 

aN ~ ..... n. 'fh. hat .1'&& I, ,4.1) aq. 0111 Md 10'1tl.tl5 aN 

.lllptlcal, A.rrul~t ••• out. wltb obtu ........ and thin wItll 
(lOa..... teX~,*N. 



lWLl Tllo newel' blAd 11 ll\!t!1lIl13. lIn14 an4 dam ruby rold Dr 

al~~1: bl~e~ w\'''' I~dlen take (598) baa •• 

~ 'l'he n,,"erg J1I'O alID,1: .Pl.!' Cftntl'9d Md .hapel,. 

The petalll 1\1"tt CIl'l"n1r\t ~ed (4~A) w1'\1\ I,'I&Ql'lda heyle (61,.) 

ba •• Md back sid.. On fIl41,,'t, "lm. '1'1l'lan PIIf'pl. (S7A) 

w1t" "0'& Bon~ U1C) baelCsldl!. 1'tle no .. ,. dl.lllll"tll' 

Pan~!J fmm 9., Or:l to 1a • .s .,. antS t?!. nll;~b.,l' of .il8tal. f~1I 

'30 ~ 42. '"e 'P'ltab .fOe e~hte and ,olla. Th. len:~tl\ 

and .,,..841:" of th. petah lOOa'U~1I 5.54 '" and $.94 OZ, 

.... "Ij)'9ctl vely. r". no ... r 1'1..1'1 no el\araotell'lstio t~I'IUlOl. 

PPU", "rSUts;t1 Tlto poUen t"rillltJ p8re."tar:' ';'1:1:::.'1t~ 

In thl. lulU"r WIle mdltmto. beltl/f !fO.,' (Pla~ 1.) •• 

Ul"., •• The eul'\.~1' 1. Q046r3t.l, Illlclptlbln 10 bl~ck 

spot and ~ll""t to powdery rlll14ew. 

~ Ifybrid 'Poa 

X-ar ot rnl~Alol 1910 R.le,,41 bIt A,..tron~ 

1iU.U1 r". olJlUy'\1' 1. 'l"8ot and hu mod.~tl!l i~I'O"tlt habit 

with ~.w b~oh.e. 
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lI!J.:!!L1a 'I'IIe plMt -:"" .. " tft • ".l't"" ,,1 86.00 0Il1o 

~ Yol.II~ !Item ltJ ll~ltt .1,1'ft1M wUh recld I." lJl'OlIfn t1n~ •• 

wIIern •• Illiiturod .,ftlt I. 11'"!II:t p;N.n. 

%Ilamt 'llle ou1tl .. ~ 1. ,,".n.w1.1 tlutmy .rtth ,.29 thorne 

P"I' ell .hleh am bt;, to .!'lul in abe. 

~ ,.~ )'IJ1.ll1t 1ft_ ... aN lh:llt redell,b brown .hlch on 

Mtll'f'lty tl1t'ft 11~' ~n. 1'~ lft.t are. Ncord.d b 

,_.09 ,q. e~ nn4 l~.t1ftt~ &N ft~pro.11 elliptlo.l, ,QPratll, 

acu,IIMtll wUh obtul! ba.ll" IImot" Md ~o,~. 

IJl1t 1b. tlo""l' blld 111 111111,.1)" _lum, loft<; and JlOlnted 

hnlnIC lIplnel Rod (54D) colo UP. 

~ 'PM nnw.,.. a" ""PI "lIllpely ...,...4 hIgh c.ntft4 

(naw P, 1). Th. now'" ,,~. '1ph'luln "ed (630) petal. 

tld~h"d w1th do.p tyl'l." plu·Pl. toftfdlf th, edp.. Oft 

tar! In-;, tumll :'loU'l'ino Purple (6SB) .1 til tuch.1a hrPl' 

(61A) lid 1\'''8. 'fhe flow'l' dla.ter P8I\,",8" rl"'m 8.0 om to 

11.' 011 Mel '". nu~~b,,1' of Jlf! tah troll )2 to ,,.. 'fh. 

,",t.b .... obl!l."t., nU(l\t1r Ilolltll and Nnexed -1 tit 

14m.;t" (Sf 6.24 0111 Md 1I1'nadth ftt S. S6 0,," Th('! no,,'!' belt, 

f ... ~~no". Oood tor ox~'bl'lnft ~~e •• 

~hl!S bMSb' '1')lIt "t'tlt l,,'Pth in thCt 0111 tt 'fill' ob~el'.t)d 

... 49.00 I!~ 
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Dl~pa,g. ~. oultt.~r 1, mod~~t~l1 .~.a'Ptlbi. to blaQk 

'JlGt Md toleHn\ to J)!IWIi&r,y .uti ••• 

YD.r 9t t'1~"!" 1915 

!1IW' The eul ttva" I, t" ... "Y. IIlIoh "!'Moiled and has IIlOd .... te 

~ro.th hab 1 t. 

l1!t..k1U., '1''11. p1Mt ~ro ... ~ • h.l,>", ot 89.14 Cill. 

aBn* Youn~ .tell 111 11~t\t 'l't\44 i,,, brnwn .1 ttl ~en Un". 

and on llntUl"\ ty b • .,,.... ~ .. e". 

%.!J!lm.t Till •• 'litiY'll" 1. modftrllt.,ly thomy with 2.20 thomlt 

p.Y' em arid. tllelO are b\~ 1:(\ madlum In l1u. 

12 

L!!!' '1'''' youn~ h ... " a ... 111"" ncldlah brown and on 

IMtlll"l ty tum to dar'k !U'IIon. Tile lest aNa 19 11.06 oq. Oil! 

~nd tho IGatlet" are narm.l, elliptical. 40llble serrate, 

11011'11\"'1\e ,,1 ttl trunca1:. 1:0 obtllse b"" •• thin ancS '"rt ,;).oa.y 

(Plato D. 10). 

!Y!!.' !ho flet.1l1" bud lit lMlll!1!11. p)lnted and Mdarln llGel 

(40C) "lth Canat')" rouow (9B) b!lse. 

~ '1'1'1. tlowa"" at' ... , h1.Jh CO.'ltro'ld and '''l'Y .MP4tlY. The 

petat. a ... f4ullmld 0"","-, (28C) wUII Canary rdlow «99) bU8. 

the pltl"lphPlral p"tah are tllaafled wHh "'.aper lied ()91\) 

""ward8 the ed~.. On tatHnn:. tl1mB U~1\'t neynn ro.e dth 

canaey .,eU.,. (9C) bus. Ttllt n., .. r IS 1"",,,,(Ir n.n~s 



,"'. to.5 e. to U.S QlI Md the nil::!""" ot ~tal" Ire. )2 to 

110, TIIIt ""tab .I'<! 01l01l11t8, 1.01lt. Md ell,(htly "nexed. 

Th. 18111.t?I IIld IIr('l4th 01 th' pt'tlllls a" ... ~ 0111 an( 

4.52 Cfllt ",,.otl'f-t,y. 111. nlllt~r t. ~t1cr1t"ly fragrant 

and ld •• l top out no-t plJrpolJ'. 

j!l\t lP1$Sb' t",_ cult\.,~r hft~ mn~.Pat. etalk len~th 

.... ",..'M 16. 61 0'::" 

hU" fett1l1ty. TM ,.,11"1\ t.,.UUty poroenta'!,tt utl" .• tP.d 

" •• _«"MW, b.!nIC 12.4,. 

Qlft", •• 'h. ouitl'fmp I, hl"nl~ .uso.ptlblt to bl~ok spot 

Iln!! tol.t'IIfIt to prtlfdnl'Y :1I11d ... 

9. LI.U!ll 

~ l{fbl'ld Tn. 

liar ,r m"I\"It. Hot I.ntio,,04. &n,l\!!M tt. o. , •• tul'l "angan 

lfnW' '!h' plant 1 •• rect and h"" m(J(ll"lto ~"th lIab1t. 

!iU:!lSt '\',,~ oulth"r I\all Il I\t'Il~bt of 86.12 CIllo 

~I '"unit qtll l
, I, llll)tt ~re.n nnd matlu'" on. I.. 1':""'''' 

l!nm' 1~ Ol.1lthll' lrt o".par~thlll 1 .... tMrnY .hll 1.0) 

tlWt'M ~l' Ott aM the"l are ta1l1., bl~ in tho (nato B. 6). 

~I ,,,. ynun. lo.v.~ ~ro ll~~t re4dle" b~wn whleh on 

l!I'1turlty ttl,," Ihtlt ~"O". 'h. 1"., aroa ",corded Ie 

T:.24 .,. GIJt L .. netiJ!\I'<) thin, elliptical, .erNt., aoute 
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iWl' 1'1Ie now,,!' bull l. !Md 111", bold end d •• p Cllrdlnal NCl. 

~ '1'''_ tlOW'lN aN .pUt eontN4 Mel hl\1JO TyrLM Purple 

(61C) pttah wtth Cardinal ~ed "JIl) toward. tlln eelgs •• 

'l'h. {nnel!' .",,!'1 of peta.l!1 'It'tt CAres lnd Red (538) and the 

b"oketd. Dt ",tills I\u ::1.1)\1& B"'~l (S7C). On t&llln~. tllma 

'fO" In. Purple C 684) .,ltlt l'Yrlan Ploirpl. U'1A) edgo.. Thl 

no.,...!' d la~tl!" !'IIn"~" fm!1l. 10.0 Olll 'to 10.S em Iltld tit_ 

numbol' fJt petalrl fmm 122 W 15). 'the potab are obont. to 

".&1., 811attUy acute Md "nUed. fhe petal len'l:1h 1. 

~.~6 om and petal bPOadth 1. '.~4 cs. !he no •• !' laet. 

C"I1!"1lot""istta tf'S 'NnOI. 

')1:\11' 1,n«1jhl tho Iltalk len tt" Q~!!.t' •• d lft til. oul U nr 1. 

61.00 0.,. 

Pgll!!!'J fJrtll\tlla 'nul ,.rcentl\~ of pallen tertllltJ .,,'bnW 

Iflle ..,de'l"l\t4l.y lilith, belM .51. n. 

IH,,,,, .. Thft CQ1U'o1' t, hl~"11 IUSCft,'Utallt to bholt lpot 

IVId "u8ceptlbh ttl PI''''''"'l''Y !'Iildlll. 

~. Kyb~ld 1ft. 

Xl1t of ~\~A'IJ' 1911 

~. '1'lIe 01011 ttv". l'Iu Yl~!\,)II' It"".'" 11.'14 1. "1I.1ty, dIn .. 

and m~ch b~ohld. 

U!l!ZI!t '1'l'le plant. I',l'nWtl to • hlllllht of 12).00 Olle 



~ rOWlif "tau \0 l\"tIt ~en .It" ptddl ... I)",.., dn~., 

..., ...... _tlll"t4 stelll l!J ~",,"n. 

~. 1!'111 ou11\'9"I' i., ftr)de'f'lttel1 11.8 tMJ.'ftY IfUII 1.01 thom. 

ptt!' Cit nnd t!'''9ft """ 'bl" 1ft d .. , 

~, !h. ,oUIIl! 1ltav08 I\N It!;''' :~r ·.n If! til "lid I.b 1:Il't)WJ\ 

'111"'. Md ,..tllred on •• dark ~N"'. Thl 1ft&! aI''''' 1. 

112.66 "q. 0" lA.n.t, """ Itl11ptloal. """'t., aout •• 1th 

obtua' b".." , .. In """ • .,l.tIy W.tuN (Plflt. C, 6/. 

!!1' 1'~ nlllflJl' bud 1. ~1wn. bold and abu' bla_ wI til 

TndlM Ll\kt (590) hll'l (Plat. II, 7). 

&!!J:I fhl tull blooM4 no .. " 11" ... ry 1J1\a~11 anel Ulliut 

IplU olll\\"d (Pi"". It, 1). TI't. cu1tl't"11' nO.ON 't'erl 

"..,.ly. Till! no ..... !' MI Car"(t1nnl Rccl U)It) p,,\al.(J Ifltn 

Clml.tll1 Rnd ",A} ,<I ... anel Card,,111 W (510) baok.ld •• 

On fnit Srllt, tum. '1'y!'lll/\ Purpl. (.51A) -I til Card In1il Il~d (53A) 

81/1,t'a and ~ •• U.no;a1 C ,.,.) "bIllO.,,\do. 'he tlOW!}!' 41alllllte" 

t'llI\~ •• f'l'll. B.O ell! to 8., CIII (natl 1, .5, and 'h' nllmb,,!, "t 

~t.14 trnm 2, to 28. Tho pqtala arq oboYatt .nd .lt~htl~ 

aout •• ttll 1.n~t~ and b~adth of 4.60 em an4 5.)8 em. 

' .. ~othn1y. Tne tlo".,p Itll. !Ill 1,1\ t tl'll~Mnoe. Gond tot" 

cut flow_" PQrpo ••• 
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'trll!s bo~S~ 'Ph. aU]. thaI' "lUI very ~f)d >!hllt 1l1li.''.'" -u" .. 1rI.c 

upto 79. SO C~ 



~lle" '''1'1\1\17. '!lIe pollnn tlt!'tll t ty pn1"C.l\ta~o "IIUlIIlltet\ in 

,~. ou1tlya~ W~. 48.96. 

p1'''5'1'''' '1'1\,. oultly,"I!' 1. andel'lltely .u8ceptlbla to 'blaolC .pot 

ane! tollJrant t" pctwdeey raUd ••• 

11.~ 

JAS! 0' Etl,a,e. 1976 

~. Tho plant L. arect, mue" branohed, dan •• and has 

"l_,rou. !tnJwth habh. 

l!!1.stzlt The 11,111:11. ot th' plant aba'MOod Is 10~.18 Gill. 

~tgrw fOUl'l1l; stel?! 1., 111M ~'t"G.n .UIt redti 1,1\ b!'l)1II'I tin:':' anll 

matuted ~t.~ ~pfyl.h 4r98~. 

16 

~. The cult\v!ll' i. 1 ••• \""'my wlth G.8S 'hom! POI' am. TI\e 

i:MnlS at'lt ta''Ply bh In abt. 

~, Th.. yl)un~ l.aven ,,.. U"~,hi ro441sh \tl'l!twn and on I13tll1'1 t.1 

tllm dan bluish ~!)n. 1'h. ldllt a't'lPa 1. ,6.15 sq. ell and 

18afl!)t. a~ elltpt1oal, •• rrate, aoute w1th obtuso bass, 

and thin t.xttJ!'It (flat" C, 5'. 

!!!11 The find!" bUtt Is tr.8d tum, bold And AUl'f,M)Un (12.\) .!th 

'081'181: (438) tip Md ~P,II'. 

nOW!!tI 1M nOIllt!1'! aN "I\l1pely Md ~rnoflt 8p11t oentred. 1'h' 

ou1 tty"r \s froo fiower\n'\. 'r" flo"." llt'lt bloo1olJ~ ''''''In,t OPt",:t'! 

taUo'" (lse) 1n1tlally, 'ut'ftlnq; to canary lellow (90) with Cana l'1 



".11". (9B' blls!) Md ;lS'Wl!1a "ttl10" (SC) l>.oJr.ll1l. Thl 

P,!,,,tpl\fI,..l p"'ttll ec1~'!I' .... I1U..,IIIId "ttll V.n.tlan 'ink (49C) 

a'lc! lIn tad 1111 O!lleul' turn. IImp1" "ello" (lWl nushed w1 til 

Crl~gon (5ZA) lin ,It. uPP"" I,!\lt '11\4 CAItI'Il'Y rdloll (9C) bu •• 

1110 flownt' d1a!j"ltn" tanl;'" trom U.O 0111 to 12.0 0" and till 

nll'1b(lr ot p!Jtllllf from 42 ~ 1fB. ThO JlIItA10 nre o\)t)Yl\t. to 

oval. "U".htly noun wttll llMill and " ... \\dill of ~.)2 O~ and 

5.20 o~ rupoothlly. ,,,, .. flow"~ 1lN! IIIQtieratlly tra.;raot. 

CODd t~r ~ardon dt.pl,v. 

It,lk l~nSsb' Thll nt~l~ le~~t'" ~t).8Ilrol 41.)8 ~. 

mIlAQ t~r1tl\tX' ?". JG114n t.r'llt~ paro8nta~ ••• tl~~ted 

",u mc!.l"Ilw, belnll; )0.)1. 

1l.1.!!9a' 1'1111 cultlv'lf' 18 h{!lllly IIIIIIOOi'tlb11 1G blaok .PGt 

anI! tolnrMt to po.hey lII11d ••• 

ro}" .. " Hybrid Tea 

y""r qt p1411''', 197' 6.1.11'% bX' Arrr.atl'Ollg 

l1IhU. TIl! Plant 111 bu,,,,, !l'IlO'" bran.hlNi and ..... very 

vlIMI'OUI II;l'I'lwth. 

~. Th. ""kM: of tllQ odtlwu" o_".rvl!d 1. O).SO 0Il10 

.l!!Jt Til' YI)III'IC .ttl!! 111 Ihllt p,~." .,1 til ndd loll IJrolln1 

Un • Md til. IIntll!'l"d ,telll 1. 11'''' ~"'fln. 

l!l2mt Tile ouhh!u' 1t 1III)(\.l"'Qt.11 thtJ'tI'Ilr' .,ltl\ ).00 tMme 

par O~ ru'l1l ttlllS!l 1Ir. lIIIdttllll In stat. 
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MI!tt Y"un~ 1"&" .. ,,.'I"tI \ \~'" ~d \." b'l'!)wn. n.l'8 •• 
I'Iat'J~ 1)""11 "~ C!:"""". Ttl" 1"3t ,.rea 1 • .56.31 .q. 0111 an4 

1.ntl~t •• ~ ell1»tloal •• o~t •• ~o~~lft\t. with &b'u~. 

b ••• and lftath~ry texture. 

WI 'Pho fiowel' ))lId hi rt~:ll.l. bold Md d.ep I'IIby %"14 IH' Ul!II)et 

bll1ok. 

~ The nO""rtI 'lr'9 al..,st bl",,," .haprld !lavinA!; CIlI'N.n' 

~A~ (46A) ~talo ~lth tuoll.La Purple (67A) ba~" and back. Ide. 

Qn rad m,!t, colour tlims i' ,rIM PUl"ple (.57A) .itll 'tOft 

Ben ~.l (.51C) at the b'l"1t and baclr1!llie. Til" t101lIJr IS laneter 

ran~"(J tl'rl1D 8., 0.111 ttl 1),5 em ~d the "11;4'.1' 01 petal" troLl 

2q to)8. Th. pt'!tah !aMI o'bovat. and aout. wI'" l'n~tl\ 

Md bNadth ot 6.18 ClII Md 6.00 e~ ~ • .P"ctl"ely. PI8_" 

t~ck eh~~otAl'l~tlc f~~ran ... 

''''lis ttndh. Thlt '1tnlJt IM,~h obit""" Itt mod.'I'1l1:"ly IltlfJ. 

bfl! tn~ 4S. SO em. 

fnU.n tnrttUU' fhe pttpc"!'Ita":8 ot poll,n te!'Ulay ... 

flW)dttMtf)ly Itto;h, bltl"~ 49.4). 
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Rl'ft~'" Th. ClIlt\val' I" ~d.~t.ly .ulc.,~'lbl. tq blac~ epot 

and tala""t ~ pawd."Y IIl\4 ••• 

!aY.1' Ifybl"ld te. 

{!tllr ar nle"fl!" 19S5 "lIued bx. CtlnlcU" 

~. 'I'M cultlYlll" Itfl •• 1",''''01.1. an4 spl"ltadln1 trt'l)wth h'lblt 

with ~ l'~~ branehe •• 



l1\:.Uh11 "nI. ,lant (1")'1111 to • ,..1<1'" ot 9'.60 0 ... 

1m' rll. ,,!lUII!': rrU,. b t1".-It IIf'IJ""t." 'I'e4 and on l~tlJ!'lt.Y 

beOl'flllI, '~fflyb" f!1'A.n. 

Il!!1mt Til. ouHlnl' 10 ".'r)f bu. thorny '.flt" O.6It thGftllt 

P"" elll wille" .N bt~ to JIIldlllll 111 die (91ato s, 11. 
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WItt '!"III VOUll!~ lillY'" aN U~ht recldl.h 11m .. and tile lUa tllred 

O"1I1iJ lire drtrlt b1ul .. " 4tNen. Th. l"d uN. 1, .t.l0 "q. Oll 

:11\4 t,," !el\lllt. ate n-I.!'rrtwly enlptlcal, ,8rtUlf\t ••• ell!!lln,~t. 

wit'll "bttl,1I bas. Md 'hln 'IItth 'I"W:Ittth tB)(tUt'O (.Plllte D. 9). 

!!.!i!. 1'111 flo"lll" bl.llf 1 •• ~1, l)')lntltd haYln~ Puoh.1. Pur91' 

(67l1J ..,10111' 'IIIth premiAent wlllte IItr11*" 

D.2:!.!b 1'h. ftowan a ... CltlH1Ua ellaped and h:n. eyol .... n 

Pllt>ple (14,\) p"tal. with pf'IJl'1lnnnt whlt •• tNIllc'J IUltt 

IIlotch.n Md /lfatenta Rl)lJ' (64D) ('In thl b:lOksld.. On talUng" 

collJur ttlm. ~''lltOnta Rose (640). The 110w.1" d lai1ll!lt"r ran'!:" 

trnm 8.0 alii to to.S 0111 (Plat. J, 9) 'ltI4 thl! nultblr of ~t&l. 

t'fI)l!I 8 t& 18. th. petals """ o!k)vllte and !nclIl'v\;Id. Til. 

llll'lll'tll and breadtll of ttl_ Sltul" om S.l8 em and 4.BO c .. 

",poct\,.lY. '~p f1ow~" h~YG .114 tl'8~rlnoe. 

1t 91k l~ngtb. !II. stalk l.n~'h nb~.rYp.d 1. ~~.67 em. 

bUll? lerUt Uv. 'l'h" p~ t'~l7nt.R:'" ot ptl1el\ lAM U l ty in tlto 

oUl thsl' Wilt )).79 (Plat. ;0. 

~. 'he eultlya~ 1. ~d.ra\.ll ,uGoeptlblo ~ black 

eJl!ll1 Md ~11l",,' to powdel'1 tlUth, •• 



QIuI It)'brld tea 

Iup 0' nl!!\t"ll 1911 3.111,,,4 'lit G. 1ta.\I&rl Rsn~ 

l1!llll.t. Tho oultlnr 1. 8"0t and "a • ..,hrate ~l'Owth habit 

.\t~ very te. b..nah" •• 

~t ,,,. Plsnt h.111M l'\easl.lr .. 18.75 o~ 

al!!I '{Olln~ atal!! 1. dark brawn til" r"'!4 wb.lch on _tllrl ty 

tum. to U,';ht ~I'!)en. 

ltRm. The oul tbar h C!OllIil'lt'llthell le •• '!\Gmt wHIl 1.)6 

thln'nll por Ol!lo 'l'he., '!t!)ft'te aN 9f b\~ at\d _lUll sill 

'111 ttl .I'!al.l on .. lRb.,"IIl"fl. 

M •• I!~ ds11t blllioh ~1'I)@ft. Til. lea!' '",Ii h 3).82 .'1' om. 

'l'he It!n.n.rtts 4re "ll1pUetal, double ."I'!'I\tq, acuminate 

w\t1\ Dbtuso ttt ttun~t. 'by;e, &1'\4 blltbery. 

1!!!!.' 1M no_I" bud I. md1u~ !)old and CQIIary r.ll0. (9j~) 

wi tit redd leh t1n~ at tM edgelJ and tip. 

PlqDa, !htl flower. aN blool'H1Hd ""ld alrr:ollt blown shiljied 

(Phtlt 1':, 6) "niM Canary Y.Ue. (90) petlll. wlth spiraea 
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)lind (6)1l) tow.l'd" til. od,."". Later colour tLlmll co:i1phtel,y 

11plNea'ltad (6)D) "I ,It Canary 1'.110.., (9C) ""to and al!Jlj)lt 

.PI 1 ttl bllch Ide. On tlid 1M. t~o colollr tum. Cardinal 

q8d (')8) 1ft til If.y""n ", •• (55A) lit the ~rtctl.'lldlt. '1M 

n".f'l" d la.tel' I'IU\~!I tl"'llll 10.0 Ci1 to n.O CIII and eM nu.:J)4tr 



of iX'ulo nry fro!l J'1 10 114. 'fh. potal. :ll"J oboy.te, 

.ellte and t'9tll.l.c..d, 'h" Im!,!t~ Md _"adth or tlUt 

petale .,.. "'94 ,,,. and 4.)4 OUlt ""JWloth.l,. ,~ lbw91' 

'PU,a ttU1U1SY, Th' ~1'0""h.o;. of 1lO11M '8 .. till ty 

e6t\~.tnd w.~ eompa~tl.oly low, b.ln~ 17.84, 

1U:.:::lI:' "" euUlYar 10 luoceptlble ~ ~lAcll: .pot ..net 

tol.'I'IU\t to p,wdllry I'll14" •• 

lo,t 9t tOle.?,. 1978 

!:!!1!l.Lt. Th. plant I, eNot, d.n". and hl1l1 mderatn ~l'Ow'h 

habit. 

~ Til. hell7:l1t of tho olllthllr ob ..... ed is 12.50 O!llt 

~I Y&1ln1ll ItM tl 1\1J!l\t II:Nln w1th Peddl." Dl"OlfI'\ 

ttn~ and mtu'l,"l I"e", to ~""on. 

%bIu:!lt '1'hl'l aul thaI" b colllp:1rilUvely trnr<e tll4l'11y "UIl,S.OO 

tlvltne ,..1' 0:1 ..n4 the". aN 01 Iled lullt dllt. 

51 

~, Til. Yoll1l'C 1".vell 11t'(! dalit red4 tIll bl"ltWl'l Md tho lIntul'e4 

II"'" till" tllllbh ~,1'G.". Tho hat an, l''loo1'lltm \Il 45.8) sq. 011\ 



and 1 ... tlttts a" ftarrow11 eUlptical, """Illnta, ·a.OUainll_ 

.ith obtys. b.,., l~Rt~.'¥ and .~~1. 

D.!It. Th. nowu blld is miltHIIIIlf bo14 and almo:Jt black .Lth 

~uby ~nd (S9A) b ... (Pl.t. G. 4). 

~ the nnent tire ".rt IIh:sfMtl1 and 'Plh ce1\tre4 

h",ln~ 4 •• p C'l!'(\ ~Ill. Md piltl\b wit!! 4."il -,1"\an P4leyl. 

b .. oktJ\".. On tq4\n~, .,,10uI' tllt'n!1 d".p t,)ll'lan pUl".)h .1t" 

~:JI'I nen'l;8l (~1Jl) Ilt '''II baoltsld.. 'The nolfltt lHa'lIItt.1' 

I'I1II7,"19 trrtl'l 10.0 Oll to U.O •• and the ftllJllb"r of Pl!tab 

tflOm :J9 to .57. fIl. petAlIJ aN obo •. 1lte to oval, aOllt. 

and "U(t\t1y t"tlnexod Itah lenll"~ and breadtb or ,.26 CII 

snd 4.6- em. "lIpeonVtt1y. 'I'M t1otiltl' Ilia no .I1al'llot'rl.tl. 

ft'agran04t. 

1't,» lmgtbt 'the .tallt \l}M'" 1n t"b cuUhal' mealllu ... 

49.40 em. 

Prtilltft t~rSlUtv 1'11 ... t1l!rltlld poll"n tertUlty p"l'CfIn"(e 

wu =od&t'Ilt., beln~ )6.90. 

n\!It~~It. lhe ollltl.~r ie hl~hlJ "u~c~ptlbl~ to ~lack .pot 

and .u~C8ptlblo to pO~e~ ml1d~ •• 

Sil!u' tf1brld 'fea 

XAU 9t £:!J,M'1' 1915 3,1,,,,,,,1 !?xl d.be.h 

Hl!.UI rho!) phnt 1. erect enel It •• .,d .... te tro.,tl\ IIablt. 



J1I.1&h1I Thl. ollltlYar CroWl tit tl h.lltl'lt ot 94.20 ... 

!It" jJ 1M ,Gun" .te!!l I. U"M ~reen "ith !'IIdd Ie" "l'OWII tin&4 

and lutU"d at.,!!! l" l{t'Iten. 

l!Jamt Thlt M tty,,' t. ItGtiAl'l\tllly 1 ... tMmy w1 th 1.11 

tl!n~. p!r 17m '1114 th, .. ,.,. bl~ In .1a •• 

~ !hl y.,un~ le~Y'8 ,~ ll~~' reddl~h brown whloh on 

III1ltlll'l t, tllrn ~,...n. '1.'1\0 lellt Ill'll' 1. '1.'" .q. ca and 

1 ... nat. aN dllptlo.l. dftuble '''"'''te •• olll .. 1R~tll .. Uh 

obtulO b~8~ !nd le1thery texture. 

!l.!!1. fha 110."1' bud t. !WI1lulIt 'bold and Flre R.d (J)B) .1", 

eMU''1 1.1101f (9c) tI"." and Caplllclllll ~.d ())A) 4td~ff. 

~ fb. nOnl'!J IU'" .haJIQly IIIlt alllllh,t .pUt clntrotd. 

Th. tlolfltr h •• C.r-rot ~.d (290\' ,.tlllfl wUII d.!'fc c3rrot 

!'ltd tf)""rd. tl\a .4~"" and CIftIlt'Y follow (9B) b.... On 

faclln:t. t.,. eolollr' turn. haoll (291)) with Can.coy Yellow 

C9C) b!lltl II\d Opl"nt Pink (l6C) at th. baeksld.. Til. 

nllWl!' 4l •• tttJo nn~"" f1"ol1l 9.0 elll to lO.S 0.11 (Ph'tl J. 12)-

1'lI. nul\ll:lel' ot pet.h !'!In':''. from Z, to 2, IV\d thelo ar. 

obov.t. wtth 1.nlttll Md breadth ot ).)8 GIn and ).62 Otn, 

".~oU ""ly. It\. flowe!' ill Ifl1 ~"UJ' fm ~rant. 

l$,lk leall~ 1h •• '.1. lon~tb mea~~re. ~6.00 em. 

fDlten (.nlllsYl 'I'M poll.o ,."till ty IHJ!'cn,H.,to in ,"l. 

oUltl'J'\1' •• t\.l'V\t~ ... low. !I.\n~ 1~.4Z. 

~. 'Me Gill UOfllt' t. Mdf\!'ltoly alA.cepUblt tI) black 

'ls-lt and "'brant to IOwdor,y "lId ••• 
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~. Hybrid '0. 
X~I!E or E!Jl.:l,ol 1971 ".bam bY. 10l'll ... 

Hab 1 t. th.. '111 thlll' h .reot. 4enfJ', much 'brano)\tld MI! 

hll. IDOlS. A " (1'O.'tl hab it. 

~. ftI. plant ".l~t 1!I8'11".l1l'l'OS91.11J om. 

.ll!:l!1 'l'1'I4t 101JrI~ .t.m 1. 1 \,otbt !'edtl hl'l bro ..... itt!. l(N'ft 

ttn!Je. 1fl'\1!t1'6.U t", MtU'l'f'd ntnn b '1'Ny1,," gft.n. 

~I T"\~ oultl •• r t. oo~~l'Ilt\.o11 lq •• thorny with 

t.~5 tl\~1'1'19 POI' 011 and thtt~. 3'1'11 lf4I11wa 1n .h •• 

L!!!I r!\. yaun~ lu'f" _!'It dark t'l)4d lab bl'O_ and the 

matur.d 0"'" 8'1'11 '':rtlM. !b. 1.af arell b ,;a.19 flq. Cille 

Th. 1eaneta ar'lt ftllrroWly .lllptical, Gf)l'l'lIlaw, aCIMllut • 

• \th o'btu!S., tn trunoat~ \)a. ... ad thln with COal'G' " .. ture. 

l!a!!.1 Ttl. flower bud 1 •• ".Pllly, AIId lura and bold. 'fh. buli 

13 Cat"dIMl 'lltd (']A) wlth blllcltl." re4 ed~ •• 

~ 'Ph. now." I\r"e UlID:lt open aIl9~. It "ae Cardlnal 

qed (ne) P<Jtals wit" C!l!'I'Jln~l q~ (5JD) toW-olrd. the edge. 

ruleS ~"" 8"n~1 (!S1B) at tho b'tolCsld.. On radl"",. the 

~lnur turn fyrlan Purple (57!) wlth ~o.e Be~J.Il (S1e) 

baalc!Jlcla. lh. flo .. r dlaMtol" ran,~ ... fro_ 9.0 C1I to l)'() 0'100 

'!'he I'ult'llbftr of petal. "1"1.a tm::! " to 4). .,ho putah ..... 

nbovato, .1l~htly .Outll and fJll\hu,y l"Gfluxed wlt11 1.lll(th 

ot 5.84 c. and b't't'aci'tll of 6.82 CIIoo 'fll' 110 ..... 1&oIe 



31lll" Imgtfl. 'I'M "hllr 1.1I1f'" eb!!llll'ved In tl)' 0111 \l •• r 

I, _cl.rate _""11r'1I'u: 61.1'1 OJ", 

fllUrl) t"1:)\1\3I' 1M IsU",.ud poll~ tertUl'Y ~roenU~ 

_" v"ry ht(h, b.ln~ 8~.1.t9 (n:ttlt ICIo 

~. tho oulth ... " 11 IIII)cieI'QtIll), IIIIC."UIl1e to lit-ok 

lpot an4 .1ennt t& PDlIdl17 ,did ••• 

lli!w Hy1Ipld 1'1. 

YI.P .t ,.1,. •• 1. 1970 

.!!l'a11 TIl., 0111 UVSI' 1 •• ~ot and It .. III!Jdll"ltt. ,r,l'Owtll 

hBbl' .1th fe. branohl,. 

~, '1'11. plant Iltf)WI t& a hltltht or 6].67 0110 

~ 1'110 v"un~ .tlllll h 1 h:1\tly ~t'IInn w\th "dIS La" brown 

tln,T, anI! thl IIIUurod atom la ~,...n. 

lWlm' "('It I olll U V'll' 1 .. .,dIlN'tely thGmy ha.vIM talrly 

,lei: sh.d thcu"'" w\ til el:.o.ltlt' 01\" !nblltwe'flo 1'1\8 nu.clbo" 

,.t tMm. P"I' 0111 t. ).84, 

~ 'fill 10l1l'i1: l .. velJ :It'8 1 \.l1t 1\ .... 1" .1 til ... dd 18" brown 

Un ~I and ,It. lI'lturod GnoI, " ... d!\1'Ic blul!Jl\ gt'Oll\, 11\. 

h"t a'!'lta 1" ').18 aq. 0111 and thfo ltt:lfllta are l\Br'rody 

Illlptical, .. ~t •• noumln~tQ .ltll nb,~~~ b~II'. thin with 

CGln'" tOl.tll" (n'lte 0, 11). 

~ ,,,. tll'll4l'P bid l" '''''poly, ht'~", painted aM R\\by 

lied (S11.h 



~ 1M nOW'l" ft" .ery oha'P!)ly. n1*\ .lowly 1114 tt1~ 

C!IfIt!'94 (Plate F. 20). tl\. potta,1tJ <1l'8 Noa Pink (621) wi", 
Rhodamine Pink (62A) baokdde, On ladin," .. tho colo "I' 

tll1'l'l8 1 t~'" Pll'lk. fM flower d bill"'''!' 1'!ltI~ •• ft"u 1'.0 OIl 

tn 14.5 C1II Md. 'I'I. ""l1bel" at pqtal. fl'oll 20 to 30. the 

pttah <iN ftbe'fttlt and renlud "UIt len~t" ot 6.92 CrJ 

and brwllUh ot 7.)1 0... Tho fiDlffll'1l b* tl'!ll':ronCI. 

Oftod tnr olCMlt\\1on put"PO'!" 

stalk "MSb- 'rI\a .talk bn~t" obsl!l'yed in tll18 eulUVilr 

t ••• ry tue. b.tn~ 42.00 ."" 

'!allen """Ull 1M n1ilm~tfld pollen tOt'Ull ~y ~rcon ta~ 

w~, ~l~lt, b.ln~ 66.41. 

P 1,1'1l!!n. The o,,aUh'll" 111 M.ccltly allaGe jltlbl. to blae" lpot 

and tltl"'rant to 110114 .. "1 :lUdew • 

.Q.am. Ifybl"td Tea 

le't Or rrl~a'~t 1916 ftntwB§ftd bXI Korde. 

~ 'th' 13111 thal" 1 •• rut and M3 .iJI")' .4\oroll' f.l'I'Iwth 

habit wlth .tral~ht branohea. 

H:.1!!!l1t !hI plant hIlS ~1I4 II" 1!Jttt IJltMUt"inlJ 1S8 • .20 eta. 

ll!nt "h. )"ow\~ ,tIl. 1. 1llotht reddl." broWJ\ .1tl\ ~"en t1tt~IJ • 

• "'""\'1 the ",,,t\lrod stem 1.11 daft .,.aflR. 



),. 

~ rll" ,ounlt blS". It'" dArit redt111l" bro"" and tho 

lUtU!'Cll1 ,," •• "". da"~. Th. lellf .rea 1. 88,2S 

sq. O~ and 10011.' ..... bfOa411 al1l~tlcal, .Omlt., 

.01l1l\nRt •• \th obtu .. to t!'Ul'leBte bit", hatll.r,t w111\ 

!tIM., ted"", (Phts D, 1"" 
~ 1he flo"fll' 1)114 1. lar~ and poInted, The !Iud oolou!' 1. 

CarrHnal "ltd (.5)C) "ttlt TIII'I(Jtl"ln. OI"£U),r. (Z4C) bil •• (PlatA Ii, 

8), 

ll2!ctt 'I'M now""" It" a!J!II)." .pll t oentl"~ ."d oba;aly. 

fila t1cIlMl' CI010"t' 1. bl."d of Carro' Re4 (29A) Mtl 

CllmlM 'lo .. (SZO) .. UII CatlllP1 r.uow (9A) bu. and Cadmlum 

O!'aPI~G (2)lJ) baeltrtl!l.. On t,111nl1;, tllm. Cart*lllln !l$ ~ 

(52tH f1,,,lIod .Ull Cal"lnln. (.50B) tolrJam. 'lie edI,~o" and 

C&nltty r.ll.,,, (91:) ba .. e. 'I'll" 110w" .. d 1.,.,.'.1" rflJl~I!>" !l'I)1l 

\0.5 0 .. tn 11. S om and t". Illlmb(>l!' 6t petal!! trora S8 to '9. 

'l'lIe potd. liN obllVllt. wltll Ittnr;ttl and broadth of .5.8~ 0111 

8l"I4 6.92 Olio 1'ftIlPltctl.,al,. 'fh" flo",," "l'e .1\·.!\Uy 

tra~t. 

~tlll! l"'''tlIt ,,,. "t .. lIe bnlllth o'o8e .. vrn! 1n tlll0 01.11 t19l~t 

III 3S.17 ClIIo 

1)11110 tutfUUI 1'". )Ollon t.,.Ullty paroenta~ c.t1~·.;}t(J4 

in tl). cul tift!' wa. !lJ)4.ta.w, b.1n~ 4J.13. 

Vf 



ql"ap •• the 4.1tl.a~ lw bl-.bly ••• a.ptlbl. to bl~¢~ .pot 

",,4 .uIIC.ptlbl. to ",lid • .., lIUd ..... 

20. POLILn!!!!: 

am. Hybrid '1' •• 

l1!!Wt ']'". cuI tin!' 1. d.n,. •• e!'ac~, lIIIIoh bt'lll\ched 31'14 ha. 

M." vlllO",U! ~.th hablt. 

l1!.!!b!1 'l'P\f) pl1Vlt ~w. ~ . h.t .... ht of 1)9.44 40. 

.&a ro..,~ atltl~ 1. U~ht ~"&'" .ltb re441.1l b!,&11'1'1 "lngo 

and 1!latllre4 .t.1I 1", I~"en. 

~m. 'hi. 0111 thaI" 1. Imd'Mtel), thDmy l'IaYlM ,1.'! "laed 

'tMmll. 1'1\. ftllllb.!' of thom. pel' C. 18 4.41. 
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~. 'fho YOIlfl~ 1e:1"0 art 1\ lM p,l'Oen 1flth !'ft4!U.!\ 1)1'0"" 

UMe. l'I"et"ft!l.a the mfltl.l!'f'd OM. 11~ d::lM 'bl"l.h ~ ... en. Til. 

loar area 1. 84.66 Iq. em and 1.atl.ta ~f9 .lliptical, double 

serrato, BOllt. w1th obtd •• b~8' and l.ath.r,y w1th Ihlny 

t.lttll,.. 

1!11' Til. fl.O"!' bud 1tl 1!IOdlura an4 p!llnted. 11\. bllll colollC' 

1, blend ~t Nu.tuMlwi ,.d (328) and ,oI!\ndsrln 'tod (40C) .1 ttl 

C8l'l-1ry reuow (90) bu. (?l&t. o. ». 

~ Th. now." :oare 'ffl"tY .hap'ly and spl1 t O'll tr~ 

(P1ll. F. 14) havln~ blend ot AIS1IIIIl P1t\)t (41C) aJ\d 31\r1.p 

~"d (:nC) with Canny Yellow ('C) bUD and Claret '0" 

C 5t)B) baokGld.. On fad In ... tf11' onl"u .. 4!,,_ .. ,u.' •• PI ... 



'1'''. tleW'll" It hM'ttet' """ ";'!l Em. 11.0 0.1\ to U. S om. th. 

nll".,b,!' 01 potd. ,al'l •• ttoill Jl to 40 and th'" aft obG,I\W 

.hh l""~'tlllld b .... rtth or 6.1#> 01!l and 6.18 Or~. NllpP.ctlY.!y. 

1'he no"'" .,.. dlltl\Uy t,,*~l'Mt. 

St'" 1110"1'" Th •• tallc lon ,ttl (tbAeI',ed In tl\. a 111 U<rar 

I. 66.00 CI1lo 

poll", (!!:tutu. Pollen 1,,,,111'1 peI'C""tfl~ .. dl,.ted In 

tit. cuI t I"." "'u 'S.64, 

~. 'h. oultl,ar I. IOd,"tll1 .uocoptl~l. to black 

tIJ~t and IU.Hptlble to JIO~31'1 IIlld, •• 

.111!.!!1. Hybrid 'f •• 

liI!!.11' Th, ouith! .. 1. bua)l,y, INot and til'. m4.t'!lW 

~",Iftl1 "ltb! to 

~I The plant h.l~' •• "UNIt 80.00 ClOt 

ll!.o' Til" ynW'l~ "t'lII t. U~M ~raen wlth !1I441ah bf'l)lII\ 

tin,,: •• w1101'O&II tll, "I\1o,,"d on. 1. 1l,~ltt ~re(ln. 

l!nm ... IIh clIlthal' I, Mdl)Plt&ly 'homy Ilav1n~ 'b1g to 

1IIIt41um .btll t"IU'rIIJ. ""0 nwer .1 theme pel' 011 19 

2.24. 

W!. fh. Jl)un~ h"'tt" .1'1 llg;t\t mel Illh DtoWM and on 

-.10111'\101 tllm dark 'o1,,\.h I':",".n. 'r!\{' led are. 111 71.98 



.q. 0'" fl\4J llt.~.t. "toe b~Mll .• 11 lpilca1. "ma1:lt., • 

• out" ."ith f1bt'l"" ha .. Md lutM" "'1"\ln. 
1lJI1t tM no,.ol' bid til 1 i'rJtlt. PI) in t"d IWl C'Pl~'lOn (SU) 

(~t" 0, 2). 

l1uUt 'rhe n&lffll'lJ a ... ".f1 NJ'IOl1 aM .~U, Mtttr<>d 

(Phtlt K, 2'. 't'tIl" oIlUl •• " 1. tl'G' t1ow~"ln~ 'rt\e 

n"qp cololl1' b blond ot llatfron tell" ... (191H lind 

~lf ... lno Pllrph USB) 011,,"'04 "It" 'UlO4uln. Ptnk (62..\) 

".,a"'ll. tl\e 1I4~11 M4 1lG .. 1ne """Ple (68c) I)ackdd. •• 

on t1l41n~ tllmG !to •• 1IJ1',P1. (1.51>), ,,,., no.,. ... dlM~h" 
1'Ml{" tfttll U.O 011 to n., 0.. ,Its I1wolbe .. ot i"'tal; 

"" .. I., he .. )4 w 48. '1'1\. p.,tllls 111'1' 01)0, •• "ith 1411\."';,,1\ 

of' 6.00 " Md b1'tMtb of ,.10 Gr.Ie 'TM o"'""ot.l'\aUo 

r ... " t'l'f'O f)f t.... tloWIJlI' 1. h. tIl3h tt'il~\'III\CM. 

JS1ll15 J.4QJt"t T!'! •• talk 18ft 111\ ob~l'It"ved in tlte ell]. \1 ur 

t" 119.61.e~. 

Pq11"J ttnUtu. t" .. Mtbstltl1 pt~t.'I~ or peU.rI 

tel"ill" wa. UD4.",,~ •• boln~ 40.)0. 

P'''''l7J' 'I'M ~ll1ttvllr 1. '"1c(lOltlbl. 'tI) I)laet .pot and 

toht':1l1t to PO~.", 111114 ••• 

~ rtyl:Jl"ld ,,,. 

It!r Itt "''''UI1910 



J!!!l1t TllII plant II bu,,"'. nlllI" branahad and hall r:oderutlt 

~m .. t)l lIBblt. 

!!I1.I1l1' 1". 1l81~' ot the o.Uhlll' ob.lI!'Ved ill 65.00 Cr.lto 

~ rlllftR: .tltre t. dill'll b~wnt." t'CI4 anel ... t.ared .teill Is 

l!nm.' Til 18 aul thar ,. IIIOlil)'I"l1tl!l),f tMmy. The thoml "..., 

I,·.all ant! tl'lO nllrebnl" ot '!lome p!)l" em 1" '.9.5. 

L!!.te 'I'll. VOIftIt lit .... al"tl dll" NdJ II" bnlllft Md thl 

IIIltUt't4 lin.., '11" cta"'" 1I"'1ft. 1". l"llf .!'Ita h 29.11 ~. c. 

and 1 .. 11.,. a~ n.~wly .lliptical, double .. rrat., aoute 

with obtu~e bn," 3n4 emBo'h with ."1n), t.xturo. 

IJI1I 'rho flowlll" 1)00 1. Il1IIlU, polnte4 Md CaNln.l Reel 

(He). 

~ "',. oillthu It YIIry t.,... n" ... rlt'll!. Tlllt !lowe ... 

aN nllt and h ... i'lllo4allln. Plnlt (6JA) potall .1 til .P .. l.GrosG 

reuow (ItO) bu. Md Pt\l.ox Pink (628) baot,W.. On tading, 

tums U~t p\nk. 1hft no .... 111 ...... t"l" I'M"." fl'nl:l 8.0 om 

to a • .5 OM Md the nurabn at "t.l. tnlll U to 17. The 

p"td. aN ailn .. t. ,nd .11r:Ml¥ !lOllt.. 1'1\. Ilftll;th and 

bl'lladth of petals 1\1'8 4.80 ell antS 4.24 0., "'.p"otlv.l1. 

'flU! flo •• " 111)(, tl'a'tl'Mo,. 

!!:t .. \11 1",,,,,,. Th. lI'l\" len~'h Obo"l'vll!1 1. )~.OO e .. 

l?1l!T\ t lltl U1 lX. 'h. perconta(. lit PGU.n t" .. tUlty ",U'"ted 
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QJ"'D" Th. Gultlv •• 1. hl~hll ,uso~~'lbl' to blaCk ,po, 
and ~d.~~ly eu ••• ptlblB to powdo'J .11d ... 

~. Hybrid 'fea 

. X"fl,r pt "looMI' 1971 

ll!m.l1t The plant 1 .... ot and h!.s Mdont. ~w'JI habl'­

!1!1m1' 'l'hl! I\"l~"t ot tIll. oulthar ."Ul'8' 90.67 om. 

.t11!!::" 'l'h. yol.ll\~ ,tam \a Up:M ~.n and tM mat\lrocl aUlA 

La dl'\t1t "reel'l. 

l!K1m' 'l'hls cultival' 1. colllP8.ntlft1y le". 'horny. tho 

thom. Ilre b1". ll!'I:JlIln4t\' and t!'le nuillbe" of 'ho"". per o. 

1. 1.)9 (Pl~te A. S). 

L!!!.t. fhe YOIln~ 1 ..... aN 1 h;ht /treon 'JIl t.h t'8l1d 1IIh brown 

tln -0, ""'I'9U t.Il. I1I!ltllr'ltd nn.s are ll~h' gr'l'l.n. 1'h. 
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l.at area I. 44.12 IJq. Om and leatlete 111'0 thln. elilptical, 

4"ubl. "'l"l"I1to. aCllnituto with OUlII •• ba .. (Plate 0, 1). 

DJa!1 '1'he flower bud 10 mod lu:n. bold and ha. Inll 1an LU' 

(598) colour wUIl deop ruby rod or Ill •• t "1.ok 1!Id~~. l!."'lrt 

Up. 

ll1llf!!:I '!'he nowel'll !IN shapely and hl~h o.n'~4. 'I'M tlo"!!!r 

tlu "LIb)' "ltd (61.4) ~t!lls lind on tadinJf til" colotA!" turn' 



Il.altl)ntn Ro"e (641).. the t1l)wttl' d \>\,.tel" raM;". tl!'l'l" 1.9 to 

9.' Otll BI'Id th. 1\1I,',bl)l' ttl P'lula frtJCJI S7 to 6,. 'h. petal. 

are olloyo.tlt, .1l.~"t1y 4ClJto and f'Cit1.xOd. 'lhe len~th 

an4 bl'l?a4 th of th. p!9tala are 4.)6 OlD and '.26 c .. 

.... 11001:1 .. 11. Th. flO'fAN ."' .U.t'lUy tN"=",,t. 

a1l1!!: Im;h, Th. stalk 1"",';'" ob".I"fGd 1n '1'111'1 oul t l va!' 

I" S6. SO c. 

llll.lm t"tU1lSV '1'110 p$llon fortUity pe!'Q8nta~ .,stll'!:11:84 

In thl. oultl.Nr ..a h1eh. beln~ 6,.6). 

Dl,pq,.' Tb. ollltlv"l" 1. ROdorntoly all.ceptlble tG blaCk 

"JIll' and hl~lY eU8Q1tptlble ~ paWlSel')' illUde •• 

.la!w1. Hybrtd 'P"a 

X-'I\t' Or rel""2I' \911 n,l'''!M btl Verbeek 

!1!!ll1' 'N'i!! clJUh'lr hornet IIIld haw ".1';01'0" • .o;l'Olfth habit. 

~ 1'h. plant ~"' •• to a ".tMt Itt 90.8) em. 

!U!.:lt tha )'Olll'llit .tet1 ts llq;ht reddlSh bromt with ~reG" 

tin .... and tIl. l!l'1tulM4 litem t. p.;rcen. 

llI!lmt 'ltl. Oultlv'lr t. GOlllpot!'tlthal:y l •• a tMrny. 1'he 

1:Mm. "" bl~ to I!!I)cJlu11I In she Mel the nl1libel" ot tMrn. 

1M!' C!II 1" 1.07. 
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~2. U sq. 0111 and lea11e1. ItN 0". te to !lU lpUcal, ael'!'ll1, tel 

aoute w\~h o~'u~. b~"e and thln '.~t~. 

IJI:lt 'l'tt" nnw.r bud 1. I!lIId 1wn, bold and deop C>lrdll'lal red. 

~ The nOd" n1'fl ."1'1 .IulPlily an4 .p11' 0It1'\t"rfI4. n. 

now"!' colour 10 Vel'!lil\nn (41)>) with It}ht 'lJf'llllllon at 

the baokside. On ~ln~. t~A colour turns D.lt' Ro .. (460). 

The no",.!' dll1~t"r l'M~O froiA 9.~ 0111 to n.o Gal (i'l'\tft J. 

10), lUl4 t~. ",,!lib,,!' of p<ltalo t\"!)lll )0 to 52. tne ¥"ula 

I\N ,,})nnw Md ell.;htly ren • .u4. Tn8 a"I'&";8 18n~t" and 

b"a~th of the p<)tlll. lte 4.)8 Oil and 5.06 ern, "t!lp"cthel1. 

Ideal If'" Ollt fio.... P\I!'PG~. 

ltatk \~n[tb. 11'1. stalk \on~t~ 1n thi. oultlval' ~~9UN. 

46.00 011. 

P!zl1.o t"dUlly. The .~'llnted pollen t&rtU\ty p<lt'Ccl'\h1l;o 

Willi ~.11. 

ly 
R\~n~~!. Tho cultl •• r i. h\~~.Q.e.Ptl~l. to black spot and 

model'at31y 91l90epttbl. to powd • .., mIld ••• 

~. IfYbrld Tea 

l1!!2l1' Th9 plant ltt tall and ha • .,118"'. e;fI)wth wlth 

Ilpl"tp.;ht b1'Mol\e •• 



l1IJ.IIaS. 'file Mi.qh' o~ "I'll. Q~th'llr r.lGa.llro. 96.80 em. 

~'t flIo younlt dUm t. da'itc b",WI\ lith red Md on _tlli'l ty 

ttlm ..,..,.. 

lIJIllU. 'Ph!" cllUi'Hr 10 mde!'l.t.ly tl10my h",,1n'J bl~ to 

!:lOt! lUll thom.. 1''''' nlillbltl' of 'thomlJ peC' Om 1. ).84. 
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I&!It. 1". YOW!ff 1 ..... 111 "' ... d.rt redlSt." brn-.n and on 1~"turlt.J 

tl1m tn ,Ia" ~NeR. 't'ho l<'at al!'~. 1. )).84 .". 0111 anll 

lean.,t. am .lliptioal., .nrNl,\te. a.cwa1n:tte wi til obt" •• 

bl\l. Md l.n tM!'J wi ttl .tIlny tBJtt"'" (Plate 0, 15). 

~. '1'1'1. no .. 1' blJd to. 1)1'13.,..11, 1\'II)dtura,pnl.I\,ed 1\1'\4 haa 

Brick ,,"" C 1.58) colour. 

ll!!!!!tt 1'1IIt tlowen .,.. VQry oha,ol1 anll Ill.,., hl~h 

_'"tred (P1~t. " 12). r~ pot.l. are V~rmll1~ft (41B) 

.1 tit AII!l]. •• PlnJr (41C) baOle.ld.. 'rh. no''''''' db.r-nter h , 
10., om and til. nulllbf'l"ot petal •• aI"18. troll 6.5 to 18. 

ft.. P<"tal. liN obG""tft. dllthtly .Ollte and ren.xed. Th. 

10l\o<tl1 Md bNlI.clth ot the petal. "I'll 4.88 011 and 4.)4 Cllt 

.... ~otl .. ly. rh. tlft-.fW ha". mod.r~t. rra~ranoe. Oood 

tot' Ollt 110dr Pllt"POflO. 

1t!\lk 1""1'11 The "tallt hl\"tth in tl'll. GlllUnl' 1. "ory 

r:oncl ancS .... "11 .... 11.11 Cillo 

£gUen CnrtUttx. the ."thn,try4 P<'I"O.nta~ or [lI\llclI\ rertUlty 

wnll 22.». 

Rl'~'ft'l ~G ollltl'f~r 1. moderat.lY ellaoeptlble to bl.ck 

'll"t Md 1:G1e'f'tlftt to· powd.ry lII\1d ••• 
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26. ,max m'!!s 

1il!l%!:l1 Hy'bl' 14 T •• 

n,r PI' mIMI' 1918 BAIM'''tt 'b,v Kord •• 
(Int_ A ...... 'rans) 

UIl!l1. 1'1'1. euUln .. h ar.ot and hll8 mel.1'It'. 3"'.tl\ 

liIl&!J1. 'I'M plnltt ~rG •• to • "'.';;1\1 of 87.11 0" 
lm.!!I.t 'Ph. ,0111'\( "telll t. 11.mt !'G4IU." brawn wU,. ~" .. 

tlnlto,. '.mlJreaa 'h. _tured .telll h green. 

~. The autttn!' llJ COlllp,uoatlv.ly 1 ••• 1:Mt'n1 hadn& 

bt~ It laM them,,_ 'The nUMber of tMrftli pel' 011 is 1. )7 • 

.L.Wt The 1GUlP; lMyes !IN 11 ~'" rodd 1." brawn and "' • 

• lltuNd one" It ... dattt :rNan. Th. bllt area 1. ))e 16 aq. O. 

end leet1~t. ~re elliptioal, .errul8te. aouminate .1th 

obtuse ba$t, and 1 •• t"8.,. 

J1!1. '1'''. fln .... bill! is b t"~, . shapely and po 1n tlld. The 

bud ~101l!' t. Chaf""u~ GI'ft8n (lD) t1l1oMd wUh Shell 

Fink ()1C) to ... rd!! 'h" edttu. 

ZlRmt 'I'M no."t'II art! 'fP.ry .~pnly and hlah cent,1'04 antS 

"11.0 ~rtPl n qo .. (480) petah .t til ll-mt canllJ7 yellow 

b'lsn and a1111O::I1 white bllctsltl.. On tlldlng, ttuns at.,., 
wtltt.. 't'h. flo .... CU.f~tlltf' Nn~IJ" tra .. 12.0 0111 10 

14 • .5 0111 and tM nll"lbol' ot p8t;lb urlas hom )4 to 46. 

ThO PBt31e art} obov.te, aout. and nt1 • .ud. "". petal 



len(tb Is 7.26 O~ end ~tal bre~4th 18 7.12 a .. 

no.,."" It"" md.I'!IU11' tl"ft'U'4nt. 

-I IIt"'1t 1.1In .... tll ob"","ved in tl\b alll thaI' 4t,n l!!north' '" ..... '" 

1. _S.OO ct .. 

III -. -11.n tert111·" p!:'l'c'lnt'lg~ "',tir:-.cItc4 PPllm 'taw .n II"' "4 

fte ."1')' low. b.ln~ 6.96. 
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p1a,,',' rft~ cult1.,,!' Ie ~6opnt~lY eu.c.p~lbl. to black .pot 

IJ'\d tGl.PIlIIt to pnlfdll'7 ",116 ... 

£lIUt Hybl'td -t.a 

{"at?t ttlI'll!!'" 1910 8.1"11,,0 V' !'lI1ID ~!"8d)t 

l!!!l.U. '!hI plant It! .",ot wltll IJtral~l'It .t8111 and _.rat. 

I4nJlftl'l haltl t. 

~ 'l'h. IIel1!:bt ot the plant noll.lln. 81.,0 011. 

.11:.!:' Th, youn,q; ,'ttrn b dan b'm1lft hb "Ii iln4 the tIIIltllt'ed 

.tlll! I. ""tit ItNon. 

'ho tMm. vary 

In .lll tftlll bl.lt tl) nlll \1lJII to _-.all 8J'Id the nWllb.r of 

thlu'". pot!' C" 1. ~ 12. 

f~. l.atlnta qre n3prnwly 8ll1ptloal. lJ~rI'1l13t., aoumln~tn 

wtth obt~s. balJe an~ thin text,,", 



Il.!!\. Th. tl"w" bud b mnd 1 urn. po In ted and d •• p _I'd In&1 

red 01" 1\111&11" blaok (Ph"" Ii. 6). 

~ ftl.., tlo;tet'IJ 'iN apll t oentrotd and MY. Cllt'd L"&1 

't.d (SJA) l»tah w\'" Rnee 8,,,,'.1'11 U1I) at tho backelds. 

On f.d\n~. tM colour tum. d •• p caf'dlnal red witll blade 

ad~p.. and .4a(enta ,,, .. (648) at th" bacle.lde. the n~"'f)" 

d taIMtel" PI!ln" •• tl'l:llll 9.0 C~ to 10.0 em and th. nur.bor of 

p.tah Ya!'l •• tNJ'II S9 tIJ 44. '1'''' p"tal. Ill"t "btnate, 

.OQt. and !Jll~Uy Ntluod ,,1 til It)''ll:th of S.70 U 111\4 

bl'!'Uldth ot ,.06 em. ThO nOdI' ba. _derate fra,,:ran~. 

Still" lnMtb. '1'ho st:an 1."'1'" fIIOalJUN. ,8.67 0"'-

Rp\l,n ferS\1',,1 1h •• ~t\m1tod pollen tort111" po"conta~. 

was :)0.02. 

plAnaq,. The cultl •• ,. I, hl~h11 susceptible 10 blaCk .pot 

and mnd~rately .u.ceptlbl, to powdery mlldow. 

28. JOyVKNglg.WS 

~ Hybrid T •• 

Inlr pt rnlp.na" 1970 Rftle8e~d by. a~uJard 

}!nbtt, 'he 0111 th.lr Is bushy. ~I1C" branched and has nedarate 

Cl'!)",th hab 1 t. 

l!!.1;:!!1. th, plant .7!'OW. to a "e i~ht of '9.22 ... 

.ltIJt. Tbl! yl)un~ ~terl h 11~ht re44 btl 'bl'Otm wtth .;1'Oen 

tln~ and 'he III'ttUrnd one is dart ~l"It.n. 



.'t!I!U!l' '!'hi" 0111 tt.,,,r In Mlt'P'lt'ltthltlY 11),11 th"my .U;" 

1.29 tllo",B per Oil and t"040&1'I1 or ~11l:1I slue 

JdItt TI\8 y(tW"~ trraor."ftre ~."' I>ro""l.h r.ld. whore •• tl'le 

r.l:)tu!'Oil one. "'" d~rk bl1111" {~l'I'lIn. Th. lent _rail 

t'ltol'n'~flHt In J8. J8 1Jq.. em. 1?J1t l".tll'tt" 11'r'8 b!'01l41, 

811fpttcBl ~ "'Int., enrrat •• noute .1th ob~Il'. to 

t",,"Ollt, bart., l"athfJry "nd Rla11l1. 

1.Y!1' '11'1" flo"u bud In .dlll~ polntod Md Indian Lake 

( 59B) III Oi) 10 111'. 

llst.I:lD ,",1'1 cu1 thaI' I" .eey tro. tlo"l'ln~ and tl\e flowers 

aN yrlry sllapely ."d hl~1I "I"t""d (Pla ~ 1':, 8). 'thl 

no.u lis!! 'tone1no 1urple (480\' p!ltab wtt~ Al.."t whUe 

'bill" Mrt 131l9"lrt.. On h41n(. tIt. colour turn. Soif.r'-,,!) 

a'llt th. nOIN" opt". dln"ly. 'lhe nowor d1ameur rBn,lt •• 

t'mm ,., 0111 to 11.0 0711 (nato 1. » and "'I. n\llll~!r of ~t".\l. 

1lI't4 bl"Aadth ot .... 66 em and S.)6 O!1l, re')p"otl.,el:r. Th. 

t1ft ..... 1\1\1 no t!'!!.~'NJ\eQ. <Joftd tot" Ul\lbt tioR and R;:lrden 

d l,play P~It .. 

agilE l'Mttttli T". "talk hn~t" _"''''''"' 6S.00 om. 
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PPUrm (.nuUv Tile Pi'I'C"nta1;' ot poll.n fertility o'l11I1T'lWCS 

.... md"r:lto. b .. ln .... 42.76. 

D\'~'a" The ollltt." .. 1~ hl~hly ,u.oDptlbl. to blaCk .pot 

Imti pallldft"Y IIIUd ..... 



'10 

~ Hybrid Tea 

I0Rr or M11M!}' 1918 R.lftMPS! W. G. laatuf'l Ital\~ 

Mab11t TM. cllal t1nt' llt blltt"', c!en'fltI ~,uob branohed anel 

has .,h;ol"OlI. !~l"Ofl" tla'o\ t. 

li2l!!l1. 'h. h. \dlt of the plan' .. a811 .. 8 106.25 el'lle 

~ The yftunf( .t'lI 18 114M ~"'n with reddish bro_ t1n~., 

wt'Iel'l'!s!'I ''It !'Inturmi !ltelS Ie dark U'een. 

%!lama 'rllio cui thaI' 1. r.D4'ratol1 thorny with ).89 tho",. 

p"P el!I and th .. " !\l'! of bl~ to !lII'J41u .he. 

L!.ItI fl_le Yl'W\~ It!lues :1re 411r1C re<tdtIJh brown and tlte 

1Il"l'1It'~4 Gn •• are daa ~"en. tl\4l 1."t Il"'" I. ".28 .ct. c. 
~d l.aflot. &rQ .lllptical, •• rTat., acu1e with o'otll" 

b.tt., 'lID" th and .,. in,. 
!l.Y!1t Th' flit .. " bud \e ned tUIIt, bold Ilnd BloG" Red (-SO) 

with Olll't'fInt ~ed ("61\) ed,~,. 

~ thlt flowra are .ha.Pl111 and a1.,n qll~l'te",4 .haped. 

Th~ flowol' ooloQr 1. ~ho4anlt. R.d (SlA) fl •• h.d with Cllrran' 

Red (5)1) _0.14.. On t .. Un~ th. calOUl" 'Ltl'll' 11 lit 

1'1\04"" it" "d. "1\0 t1ow~r 4 hn:"tor rln,~" fro" 10.0 ." 

to 11.0 01'1 (nate J, 11). an4 th' nil.!' ot petal. yarl •• 

tmr.l 95 to 102. 

"Uh l.,,!":th Md bJ"ltM tit ,,1 ,. 94 Oil md 2. 84 .~ ,..~C t1 "lY. 
""8 tll)<fIJI'!J Ilre ~!}.t''I1t.ly tr!l;rtMt. 



sun 1 .. 0 .... _ fM rft.,lJr IIJI'I!rtll recotdltd In '114 o\lUh'sr 

'It 5:l.:n 0 .. 

"" 11l .... -,,- -111ttl fer-Ult- perc8ntB.~ •• 1:1.",te4 zal1ea ,ttt ,*,. v ~ V 

wa. 1111\ tit ",,,,h,, bltlnc 56.0,. 

p"~.~,, The ~a1tlv.r 1. ~4.rately .u.c.ptlble to ~laek 

"P't· !l'1d tohnnt to PGwdery ml1dq •• 

~I K11lr14 rea 

In,r At tll'~". 1914 

!f!1!lU. ,\,11. p1Mt Is .... ot 1lI1!i "U IMdaMto ~~wt" Itabit. 

11!.lsIl1e ,."" "~llr'l\t ot th" ellUha.r ..... \1"". 8\.80 or .. 

~ tile ),O""l .t", 1. dan \)~wn \ e" red and the Illlotllrnd 

.'8M Ie r,ZWItl2. 

lIJl:I.me ,\,111. outtlvl1l' 1 • .,del'llwly tho my.. 'tho thomlJ 

a"" ~l)d1u" .. 1 .. U.I\d tllA n'hlib." ~t tMI'Il. per all Is 2./f0. 

L!l!t- ,.". :fOunt! lanYa. are dark bl"Dw!\ t 81\ ~d Md on 

~tllrl ty bOOOIllJ br1t (1'19'"'. The hat are. 1. )S.92 oq. 0:11 

Md hanet. aN thin. n'lrmwly olliptioal. f'I.l'l'I1tt an4 

•• utl .tth obtuo. ba ••• 

Jl.II:1I '1'''~ novel' bull I" "Mll. bGltt 111\4 hllt\ Ge!"lllt lUll Lak. 

(41C) eolOQP with ~P'".l Red (S4A) edl.~. 



'I'h. nOdI' h.,1 ,,\l1li41'11 .. 1 .... 11 pet.l. whl..h are "1I11'On 

q".~ (~~C) with 1l.·M neyron l"OlIIIl 041t1t. oaneS flo •• ln. 

PUl'pt. (68e) bllclutlde. On ta4ln~ tum. ll~h' n.,1'IIft 

!'G". T~ n.ower dlametA" l'M~fI~ t!'Om 1.0 all to 11.0 ell 

and \he nllmbe" of Pltt"l. from 99 to 116. Tho ~h18 

Ire obo"at" to Oyal Md aoute ... lth an a .. ~ bn~th and 

bl'll'Mth or ".34 0111 and 4.S2 ero. l"OlpeotlYely. '''II floQI' 

1 "cltn tt'a~t'MO". 
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S!illk lIndh, fh~ .talk leni'{tll ob ..... 1?d 1. )1.20 Ollt 

mUnn fertUUxt Tfli pellen '1"111t1 pel'Cltl\tagl l!1tir.llted 

In the cult\var "alii IIDl\erat.l, hl~, be1n~ 48.6). 

n\,~a,o. Thl oult\y~1' 1~ hl~hl, ,"~eeptlbl8 to black lpot 

and teierant to pctwdery 111148". 

Qam Kybl'ld 1 •• 

x~'r Of rrl~a,q. 1912 '~l~a,~d nXI Armstrong 

~I 'I'h., plMt is ""01: IlI\d hilS .,l~I'OUll "",w'" habit • 

.If!.l:b1. Th. "'ei!,,!'" of th. oulUYar eb".,rftI\ 1. 10~SO Gat 

lUtmt TM 1"un~ ItlIII h llotht 4"nn "Uh ",dd 1." 'b!'(twn 

t lnq and 1M tllred .tell t. ".Nln • 

.t!la.m. 'h18 0111 ttval' 18 IIW)dltratltly thomy "..,ln~ b1, to 

_d lYra 81:&ed them.. '1'''_ nlllllb81' "t thom. ~r OD is ),9'. 



1 •. ""n~l\1 tum to f{I'I!.n. ,."'" l"s! '1t'!'1l l!J 5t.4) ~. 011 4Utd 

1.afl"h nM "'tn, ,,1\!'!'OwlY .Ul'ptlcal. "r)rrulato and 

•• UII~S~ .Ith obtu~o bs ••• 

lIJI!l.. The nOdI' bud 1 t!I _d l\ll1la po in tad and d ark ruby ted 

or aim .. t black wI tit fl1d fan Llllt. (5913) edge •• 

~ fh8 n"wa" .. roe .. ory 'JMpoly ar\d .pllt cllntrwd, 

Mil b:1". llMdan 1 te Red UtA) pqtah with 'tYl'lan PIlrplo (57.\) 

b ... e IIItd 'lYrtRtl "'rplll (61C) at the back.ide. On fad1n~ 

tum. 'tyrlan Purpt. (''lA) "tth R.)!,. Ben'~al (5711) at l)l!lok" 

.148. 1h. flo""'l" <tl.mittel" tml~1J ["'1ft 10.0 CIIl to 12.0 CII 

(Pld. r, 6), and the numb,,1' ot ptPtal~ Y4rl". !"'I!! 50 to ,2. 
Th" P,'lW. 111'? OboVllto. 81 \. 'hUy Ilelolu and 8Ulrntly "n.xed. 

fho p!)tal lon·~th t. 5.28 0111 and pot!ll bNadth 1. 5.24 Ola. 

fh" tlo',rtrre II ... IIDdel"lltely traltl'al'lt. 

ShU Mnm. '1'110 IItllllt It)n~t" I'9corded mea3IAMq 41.QO 01Il00 

M'~n ruS\HU. Pol1~ t ... tU ity pol'eonta~ euUooted 

wa. IIIId9"" t81y 10", betn If 2,.7). 

R11~a~t. the Qult\val' is ~l~h\y .ut!lo.~tlbl~ to blaCk .POt 

.n4 .u~ct)ptlblq to powdery mildew. 

~I Kyllr,l<t tea 

rur at Nll!!"",. 1975 

l,j 



~ '1'h" l'I8t,'!ht or til. cultbal' 8bll""" 10 16.86 0" 
.:lS2:!l' 'l'M YOlln1C .tell Is 1 \~t ~,""on wl th !'8dc:ll.h bl"ftwn 

t1n~. and on IUtu!'ity tllmll r>;rtlyhh ""en. 

llmm. tho 0111 th"" l. Mde,." tAly 'homy an4 "'t. thorne are 

ot 'Md 11l1!l alae. 'rhB n""b"" of '!\om. POI' em l. 2.0.s. 

L!!!. 'he YOIln~ l<lull. lll'O lh:ht tl'Ml\ with toddl." bl'Olft"I 

tin .. Md the l!\'ltllro4 on,. are d.!'Ie ~I'@.n. The leat area 

t"I'!eo~G4 b )).81 .q. o • ."d leatl.t~ "'1'It elllptical. 

dl)ubl •• ltrAte, aOQlStn:lt. wltb 0111\11.8 to truncate bl1". 

thtn .tth (10_07 t.ature. 

bud 
J1ld.t TI\. fioworLl. IIIItd hi. Md bold h.'\Y1nit pUrpl. 01)1011". 

l.lm.tt flt8 tlOIMt"'S liN tJ"ape1.Y and al.", "pIt t centrPd 

(Plate p, 17) .It'' ,uoh.t. Purple (61U) peta1~. On tadln~ 

tum. ~lt_plnf) PupplA (6.58). 'rhe no" ... d lllM~r ",,", •• 

t""m 10.0 en! to 12.0 011 and the number ttl' p.-t!l]. •• '11'188 

'rom 21 to )0. fhe petallJ are obovaie to o'lal and IIU:,;htl1 

acute. Tho 1.nll:'" and breadth ot 'ho petal. aN 5.78 c. 

and 5.12 e~ rqepnctlvnly. '''0 flow .... have no tra~rsnce. 

:;!,,1lS. }~. TM IIItlllt 1nn,'th !'Ocorded t. 4~.80 ... 

rol1~n t~r1'lltl' The ,.rc.~t.~ of pollen tort111tr wa. 

28.44" 

lHfIHill!1' 1'1\lt cuUha .. ill highly 9Ugo.~)tlbl. to black SPD' 

and toleran' to powde~ ",U«itt". 



~ If1brllS "' •• 

X.~r oC ",,1",#.1 1910 S!l!!i\!!!d ll!l' 'fantail 

U&Il.U. the plant 1" ereot and h~. mt1ftt"(1tG I1,1'OW'" ".bit. 
~ ftt. ""lld1t abll'l'Yed tv 64.40 em. 

~ '1'110 yount{ If tern I" 1 hilt ~1'9.,n wUII ndUs" bt'l)"" 

ttnp Md til" """\llf'4ild !tUrI I" ~yh'" ~.,. 

~. ,.11" cultlv:11' 111 r.ndllt"att}11 ,,,omy and tt\o thorns 

a!'1t fairly bllt. 11te nlll'lbltl' ot thOrnl pal' ell III ~iZ1. 

l..!:W The yoU"~ llllaYI!IJ "t'6 l.l"1lt !"tIdd 101\ b!'l'l1fl'l 111'11\ ()n 

~.'ltul'lty tU'l"l'l" I{I'ecm. '\'he 1,,111 !'II'IUI h 46.00 SQ. Ocl anel 

lun.t. arw .1l1ptlod, double 'OM'lltft, acw,lnato "ith 

obtull. bll •• and ,,,in tutU" (Plate Il, 1). 
I!a1t flut t1(1WIII' boo I. 1 'r',e, J,lGlnt.cl Md LellDf\ Yellow U)A). 

~ ttl. no""" Il~ all'l)'" blown ahe.ped. 1he fio"."" 

hn. t.,,,,,, .. l'dlo" (80) pBtllh with Canl"')' r.ll0. (9A) 

b" •• IIItd eM!!". Yollaw (90) baclre1de. On fad mil, colour 

ttlm •. ll~t mtm •• ,.lb". ItO_UlIInl fiuatul4 tGward. the 

.('IIt"1I with Canl rlllJr ()8D) 'OlI)tu. fltA nO"r dll1l!1.te", 

nm~!) holll 12.~ ., " to 1!S.' 121\1 and tit. nil." ot ptJtalll 

tl'!)iG 211 to '1. ""' IHtah liN otM'IIlt. Md retl.ltod with 

lttl1"'th lVI~ b!'M4t)s of .. ,2 0111 anI! ~.86 .i!, I"IU' .... Ctl y81y. 

The t1& .. P1 ~~ 111~htlN tra~rant. 

IU 



!Rllm '1t""ltV th. pollan f ... ,Ultt peroentallO ,,.'hute4 

W3.. low, be1n1l: t".jZ. 

pl,~.~~. The cultl.~r 1, hl~l, s~~e~pt\bl. ~ blaak .~t 

anti tl)lf)nnt to pO'IfIi_", illUde •• 

)~. L~OACX JUPtLliB 

Xnl' 9' n lfl'I1St 1919 R'l.~~,~ hxlDawSGn 
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lOOlU. 1M plMt is _1'00',- tall and }la. nry "lmroll' ~wtl\. 

Ht!.z.!11. Tho hOl~ht at '". ou1 th'll' ob!l.rted 1" 1~O. 71 O~ 

;a",. The yean~ !'It'lI 1. U,,:M (1'O.n .1101\ reddllh 'brown 

tln~. an4 on _tt.lrlty turns hrlt ~en. 

~ Th. elllthlll' I. ~I!IPRl"1th.1Y les!! thorny and tho 

thomo aN fUQrHum rdzl)d. fl\e nllllblll' of tMm. pel' 0111 18 

1.28, 

lI!l!b 'I'M 1I'1't1l."C Iftl\ ... e l\1"1t tl~l'It t'II(1tllsl\ bl'OWI'\ and on 

IIll.ttlrlty tum" dark r.o:l"ff~. 1'ho le.f area Itt ').28 nq. OlD 

Md ll!!ltlntg arB o111ptlc31. '8r1'ate, aou.ina" wit .. 

obtugo b~R" .moot~ and ~le • .., (Pl.t. C. 8). 

1ll11. Th. no .. r bd i. h~ anet bold, Ill'\tl bud ~lGllr 1. 

bl')n4 of !lIp.mt." Ol'll1lP (26n) !IIl1l SIll}lhllr '10111). (6C) ,,1th 

011'1'",,10 '{ltd (41A) .t etljJns Md t1p, 

~ or,," n" ..... l':1 aN l~It.Il~'ly anel .lllll)~t h1.(1\ cen trod 

( P11l te R. 9). 'he colour Is bl.nd ot AUl'OoUn (12.) 



.,_If Canary Yellow (9A) wi til Oranjfi) Butt (22 C) ed~ •• 

nl'l f!l"1n~, turn. to • lJl",n4 ,,1 Au1e. '{I\k ()8 8) and 

I(I..,e. Yellow (3D) with Sal8l" C%7D) b.ckdde. th' fiow.r 

IU.1ftI't" .. I'M~'"' t~. 11.0 era 'tI) n.S Oll M4 tl\. number o~ 

pptIll. t'rofll 2_ tit 26. 'l'M ""till. "t"e oboyat. and reflexed. 

1'". hll'th end breM"t1'l lit p8hls " .. 6.)4 Olll All!! 5. SSem. 

"""pjtctiyely. ,,,. flOWGN ATe .11 ~t17 tN,Ira"'" 

Stl1k l!n~. f~. stalk le"~t" ob •• rYed In the oultlYn~ 

t, 61.H ... 

, r 

bU'" tntlHstt '1'1' p"l'oel\UItW or ptll." fertlllty eatlr..'1t.d 

wae sodql'ately bt~". b.ln~ 48.11. 

pt'"I09' th. culttY~p l' .ad'rat.ly ,~"c6ptlble to black 

.pot ..,d tn1,...,,' ,." p!)wd_1"'.f lI.ll4Gw. 

QI.ut l{Jbpt4 '1'., 
X"1t Or In1",,,,, 1972 'Rd,,,,,., U. Kl)tG". 

lfU,Ut ,,,. pllVlt 11'1 eNot and baa model'llt. 1;trnwtt\ habit 

with fe. brsnohes. 

lJI.l.D1. T)lo ph", ~""'WtJ to .. ".l(~t tIt 62.60 0 ... 

11"1'!t Tho '0\11'1": !tUm lf) 1 hht "41.1 lsh brown with p,Nen tln,~. 

11114 t"e Ilntllm ,,'8111 111 lliCht I!:reen. 

lb2.m,. ,.". OIIlttnr h MOdeMt.l)' 1.,. thomy. "I't. thome 



nr:1 In .tZIt tronl 1IIOd lUll to 111_1.1 Md tM nu=ap 01 tho",. 

pel' Or.! ill 1.71. 

Jdllltt '1'\\. younlt lea ... aN 1 t"tht ~"en wi'" 'Nt\rl \!ttl bt'l)wn 

tt",e, """l'IIall tho _tl.lrwd on •• al'll I;r'!'on. Th. 1."t .... a 

1, 37.88 aq. 0. and l~~t1etn ~re olllptical, ""'rula~ • 

• 0'1. wUtl obtu!f. b3.lI., leathery and CO:!''''''', 

78 

!!!1. 1m. flo_. bud 1. l:l~, bold and has ~l.nd ot :JlIl"imp 

~~ (J:J}), ,'ian4al'ln "ell (411)) and CatHl'1 hUo. (9C) 001011" 

(Plnte If. 5). 

ll!!!!D 'tte no .... are rttlllpe17 llnd alno:Jt sPlit centrad. 

'I'M ettlour 1. blend of 31\1'1131' ftad (13D), .'M4arln ~ed (410) 

and Can."" Yallow (9G) wUh CllrHIt'Y YoUow (98) ba_. Oft 

til!! In'!. turn. canary Yellow (9C) nll.hod .\th !lplnol ~ftd 

(,48) "' •• rd. the odlttll. 'hi! flower dlalll9.r ran~!J tro. 

12.0 Gill to 1).0 CIl! and 'ho nl,Wlbol" of petal!! yules troll 

~~d el1~tlY &outo w1th l.n~th and breadth of 6 • .0 C~ and 

6,'2 0", """Pltcthely. '1'ho no.or. bav. J:04.rat. 

t"~Mnoe. 

st,lk l'n~1b. 'h., stalk 1.~~th in this oultl.al' msa.Ul'II. 

)9.00 C!Io 

"'11on 'Utill.. 1'''0 PlSllrm t8I't111_ porcon 14f(e .,Ul1lded 

1n 'he cult1~~ waD 14.19. 

pt,~.n8' Tbe c~l'\.~r Is moderately 8u~o.ptlblo to black 

,,::;w,t M" '''If!1,,,,,-,,t tn D'lwd ... ·" ... nlt .... 



,6. ,1111 HARt 

~. Ilybrld Te. 

,Pol" ot Cll,!!" 191) B.l.a,,4 btl ~t.u 
llIWl 'h' p1Mt ,. areot Md hall ~4et'lllte 1l1'e~ • 

.!i!UI!l1I Tile 118\~t ot the oult.iYar Mlcorde4 is 16.00 O!:lo 

~ Ttl. young .t.,. 18 1l~1I~ reddl.1I b~wn wlth !,;!'Olln 

t1n~. "" ....... tII til, .. tll!'ell .tam 111 ~reon. 

l!!A.m1 '1'11111 cui ttv;].!' 1. motfontoly thtlntY Myln!~ btl 

.1I,-d: 'M",.. 1'n' nulllb.!' ot tl'lfH'''' pot" ClII I. 2. 3). 

~, Till' oolour ot )"0","1 l.nllB 1. 1\"'''t "111\\1111 brown 

.hleh on IIntu," , ty tum. to ctaril. tr;reen. Til .. leat al'lt 

...,OONad 1. 41.41 .q. 0111 an4 lean,t. are nal"t'Owly 

elliptical, dnuble BArratt. acum\n3t. with obtu.n to 

truncat" b.~. an4 'hln t,xtllre. 

Th. bud eolall!' 

til L.l<8n Yltllow (IJA) with Dumt 01'51\(/;9 (JIB) at the t1~ •• 

l12l!!.tt Th. nOWe" _rtf a1IM!lt blolff\ .ha~d. '1'h. colour 

1« f.'ilIOn hUow (lJB) and on tlld lnlf;. tume .. 1".,,,. r.llo" 

(80) .ltl! .~lnn!J. Yell., .. (SA) ba.lI. thlJ flowei'd Inm')tor 

"""~. tro", U.S «:111 to U.S 0111 (Phte J, 8) and the nll;.11)81' 

b!'!Jadtll of 'h, ,..tllh aN 7.28 0111 ."d 5.86 (!~ reapoctlvGly. 

Ttl'? nf)"Ol'fJ IIIl •• n., tN.'''!'I'II'ICII. 

~1"lk IftDgtb' fho nt~lk l'n~th obnN~v.d I~ 58.80 O~ 
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bUM 1""llilY' !he Pltl1lft f.rUl \ tv Pft!'Cel\ta~1! .'Jtl_W 

in 'hi. olll,hnr wan 14.12. 

pt,naftPcI The oultlvnr 18 hl~y susceptlblo to bl~ck .pnt 

IlI\d tol"PBn' to powdor, .. 11d ••• 

Q1u. ~r14 -r. 
Xtar of X!'~A,n. 1914 B!lea'ed by. Gaujar4 

JlI!UlJ The plant 1. bU9h1, !'luel'l b"('llRctmd IU\d has lIDdem_ 

P.l'Owth habit_ 

li!l!.!ml' 1'1'1. ".l",M of ",It GuUlYar rncnrded. 1. 93.4) em. 

.!il:01 Tl'Io 1oun~ at"" 1" ll~t !'('ddl." b!'Own wi tl'l ttl'9'" 

tln~ and on _turlty tum" 1lllht 11:1'8"'" 
\ 

BO 

lJlQmt 'rhi" .uitha!' 10 quite thom;, w1th 1.01 thorns pal' en. 

Tho tMm. Dry in "lae fro" r.M!41ullI to nr.all (Pbte 11, 10) • 

.It.!l!!J:. '!'he Y0llnR; lellyn II~ lh'ht ... ddt"" bJ'Own Md on 

nllturlty 'umo dark R:!'ftlln. Th. leat area l. 48.76 1Iq. ca 

and lean",. 8l"O "'lM"OWly elliptical. o.M'Ilte .. aow,intt_ 

.1 th ebtlllJe bauo. leathnry an!! vory Id08!J)' (Plato D, 12). 

nm,. '1'1\. no •• ~1' bud 1,' 1:11'~ and \)nld, 111\4 \h& 0010111' L. 

dan: ruby r-.cl "I' I\lm~l't bllclc ,,\ ttl de!tp ca,tlnal rod b:l~ 

(Phte. G. 1). 



llrU!:!J:t 'I'h8 no.,.", fll"t .hl);ely Vld Ilpl1 t C8f1tl'Bd. It 

,,". ~tll,e DIJI'I'1l1 ('711) j»taltt wUh car-Una! q.a (5)-') 1tdl:\'4J1I 

Md :41~t>ntl\ ~o." ('40, bllckdd.. On ta(Hn~, the ool.Odt 

tuf'!\. ~(t,"" S~MIl1. (5?C) w\11\ Cardinal !'tad (5)8) ed1.1J and 

'U~"ta 110118 (640) bnclr1i(h!. The fiower Cllalul)tor ran~ •• 

fl'ol!l 10., 0111 to U.S om (Plate 1, 1) and the nllJ:ll)nr of 

pttal. frolll 40 to 110 tblt petal. "!Ie eben" Mel di,!JhU,y 

80lltft wit" len!':t" at 6.14 0111 III\d breadth 01 6.'" om. The 

'1t'l1.!s 1""$ 'til' .tdlt 1"",",, reolJrdetl 1. 5'. JJ 0111. 

L'QUm torUlltYl 'he ~roentaa:e of pcJllon t.rtUlty was 

29.26. 

Rl.~a7.' fh. c~ltt.~r ts 1l1~ly auaaaptlble to bl~c~ .~t 

and tol8l'lInt to powdery IIlld ••• 

JIt. "'iOlA.fA HOLLPAX 

.awl Hybr1d t •• 

WlILUI '1'''. plant 1. ereot and has md_rate ,"rowth h.t>1t 

w1th f." )ranohu. 

~ Tho "I'!i>mt ot th" ... lthar obftlt,,"d I" 14.)J em. 

1U!r::. '1'h. YOlJnlt ."" \. Garll brnwnleh !'0d .nlS the lllatll!'<l4 

.Um 1. ('lark ,"",en. 
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bht a.,,~ .!l!!lll 'hed thome. ThIt nUmber ot tho", .. pal' •• 

ta 1.11. 

~, the 10W\~ lea'lo. IlN U~1:!' N4d tlll\ brown and tM 

~~t~~~ on •• are dark bl~\.h ~~.ft. 1he leat ~rea 1. 

_4.42 .~. a.. lh_ l.~tl~t. ate ft&~~wly elliptical. 

do~bl ••• ~t.t acu~~~t~ with ft~tua. baae, and 1.a1:~'I1. 

I.!J1t 'lh. nowel" bud 1" llledlum. polnted an4 Aaalea. Plnk (J8B) 

wi'" !tearle' (4.») M~ •• 

.ll.m!!tt. '!h. nO\llElnl l.N .hll;pely and !JSlll. t cent!'ltd. 'fhe 

nil' .. ,...!' M~ Y.mpi'l'9 ~OIJ. (480) pGtala w\tl\ UV\' plnk or 

aim>;' .. M.\o 'b:lOltal<le. On tl!.dln~. the colour tl1me 

Venetlan Plnk(49B). The tlOWB1' 41am~t.r ranq@. tro~ 

9.0 01'11 tc 10., C:II and the nllinber of petal. val' I. •• tl'O. 

11 to 41. Th. ,..tall aN ObQVllt. to 0'1&1, aOIlY Md 

renued with laM'h IIJ\d bl'udtl\ of 5.)8 0111 anet ).)0 0" 

H9peotiftl,. Tb. tlnw.", are rnn1entely tl'&:';ra.n'-

stan lcm sq, It PI'I" II stalk len'tth Irollsl.lring 46.1' C!lIe 

mUM totSlllty. 'th. poU.n ferUlLtl per .. nta~ 

• .,tlm'ltnd In tM oulti9:lr 1f!18 ,1.11. 

Rl"an •• 'f~. eultl.a~ l~ ~i~~ly nll~c.ptlbl0 to black apot 

and .uso8ptlble ~ powdory ~lldftw. 

Clam" lfYbrld Tea 

XUI' at reI",,". 1919 

82 



liIJU1. '1''''' cui tint' 19 81'1tCt, dSflIl. and hu .,de't81i. ~l'O.t.11 

Mbtt. 

~, fhl! hettht tit 1M plMt. meae"n_ 88.S0 em. 

:l1!CI The Y"URP: e",1II h U rht !'IIdd lth brown .1'h ;~roeft 

tlno lind til- I!IIltU'f'llCS tttelII l!t ~"8n. 

'Vary in .h. troll! btl( ttl meet 111Il10 

pt'!' 01'11 til h01. 

I&ctt Ttl. younA: hafts ue dark tU'I)wnhh rod and t.h. t:l.:l tll"d 

lea"!?,, ,C1l'O ~""'8n. th. loaf area t. J).O} .q. Oil and 

la.nob ate ftlu'mltly ellipUoal, •• rrate, aeulIIln'!.'tG w1th 

ebtll.o tG t!'lll\C4te baae, thin .nd ~lo.l1J'. 

'fhe bud cololl!' 

hi PtJloll Purple (1SB) "Uh !lplt'88a 'fed (6)1) at the ecl~". 

and tiP. 

~ !he eultlvA.r III tree fiow.rlnllt wUh '¥8ry eha.plJ1,v .. 

_pUt on"t.t'Itd, blOttltlPJ!'t7d tlolieN (.Ph. F, 11). 'fh. 

~lcul" t_ Phlol: Put'P18 (7.sC) .tlllBhed wi til Splr.lta "ett 

(6]A) tnwaNtI the "dee. llftd 'Up Mel "~P.1\1')1l. Purple (10D) 

at bl\oks\d.. On tad 11\11;. t". calout" \lIme 11 'tilt purple. 

The nO"!' 121&,,.t81' l'M~. tl'nlll n.o O:~ to 12.) 0Il10 Tho 

nuntbel' ot p.ttah .~ .. 1." trom 24 to ,It and the • ., .n" obOYIl t8 

and .1l~"U1 I'Ilnexed .ith 1e1l'ltl'l and IIreadth ot 1+.84 0111 

Md ~.12 cm. "".,pecU'Vollf. Ttl .. flit",," haYe no tralltt'&'\c •• 

Ille.t r"l' .xhtbl'ion anl1 ~'1'1'11.n I1hplay PIIri08e. 



1t\1' l~nsSh' the fttnlk l.n~t~ ~a.ure. 60.80 o~ 

",11," hrSU\SXa 'fho pollan t"rtlUv p<Jl'ContlL1' •• tt.a.~ 

in the oUltlnl' wall .,4et'atlfly )11~ • .,,,lM 48.S4. 

Dl""'1 lh8 cdltlv.r 1. hl(hly eU6onptlbl. to black apOt 

and moderately au.oept1b16 to pO~.r.y ~11daw. 

~ Hybrld'1'e. 

Y8ar ot ~laa.o. 1974 

lIIl!.Ul The Plant is ,roct an4 Me .,darate IJl"Dlfth hUU. 

lISl:I:I1' Th. "91ght of the plan t 18 92. J) Ollie 

~ th. ,.,W\~ IIt.1I\ 16 11·l\t ~".n .. \tit redUsh b!l)'m 

tlnltG which on matt1l"lty 'urne 4u11: 1roon. 

%ll!lmt 'rill" oul that' 111 cOffipsr-.. t1Mly 183" tMrny :It\d tM 

thOrn. are _lurn sllfld. thO nu:nbor or tMm. jlII't om 

ttl 1.11. 

l't.!ult. 1'h. Jf)unlt l"!.YIlIJ "l!'8 l1'l:ht ~re.n w1th rqdtll." b!'!)W!\ 

t\n~ •• "horn •• tho _tll"4 1111 ..... 8t'n dat'lt 11111101\ ~.n. 

Th. Int Ilrn8 1& "1.)4 aq. Oi:,. '1'h. Inn"ts a'" ontlt 

to .111pt1cal, double ."r"t., acuto wlth obtu •• ~ 

trune!\u b'\!!* and leatMt"Y \'11 th ooat'1l' t8&tIlN. 

!lJ!!1. The fiawe!' tlud Is r.:et1 lilli, bold anet hae lnd Ill" Lu. 

(S9B) Galau" wlth ~uby Red ('9A) e4(0 •• 
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It I'IaIf Re •• Bl)n~ (!S?C) p!ttah !tUft Ro • ., IJOn'1al (.s?U) 

b.ct81d.. On tad tll,-. tile 0010llr tuml'.l ~o(J1t Ben~ (~1!J). 

1''11. fto .. 'l" dt.IlI"w!' !"Iln~. troll! 9.0 Ocll to 12.0 OllIe fll. 

nu:-ller ot ""tale varl." rmll ,.6 to 60 and. 1;1\0110 am otJo" .. tlt. 

"ll~t1y aoute and "nlt.ltd wlth Ul\~th and bl'lladth o~ 

'.06 ell !'..tId 4.11;. c,,_ reltpectl".ly. 

tm~!"1"". 

:11'1111: ll'lll,db. 'rile !!talk 1I}n;'S'" ot tM PlMt JIlI).s\lre. '1.8) Cillo 

PPlbn ttdll1ty, Th. Pl'l1en rer1:1Uty peroentaP,e utillli\tecl 

In tM CIII tlvar was 40.22. 

01,81", T~\o cultl.ar 1. anU.p&'ltly susceptibl. to black 

.,pnt ana .uecltpt!.ble to PI)'Ifd~!7 lG!l<l.". 

41. IIJmXL 

!.lltaJod by, Kord •• 

~, 1h. plant 1 •• reot and hae 11IDcl.ft'. ~l'I'IW't\ I)llbh 

wlt~ tew ~ranC~G •• 

l1!.1faJ1. T". p11\1\t I(f'O •• to 11 1Ie1r.1\t of 94.00 om. 

~ Thl'! yoUl\~ 8'ltlll 18 11lrt\t !'Odd 1.h brown wttll ~ne" 

tlnvn Me! tM IlIIltllt"MI sUIl! h dal'k ~""h 

~. 1'h18 aultl.~r ld '.17 ~Ilot\ thorny and th08. thorn • 

.... roodlu" .!ascl with "IItn9l'eWJ 8.11er on8" 1n bltt.o.n. 

The mlt~'b"l' of thom. PItt" om 1a 18 .. 41 (l'1ate A, .1). 



L!l!!I '1'''. Y'l)un~ 18a'l"!J 1l1'll dart bftlwnl." red aM 'hit maturad 

1" • ., •• 1'I.l'6 dan ~rn"l\. Th. 1-at I",", is ,".4) q. Olll 

and lRan.ts r\~ .111ptl0.1, " .. "ru111:f'!, aCUllIlnate with 

obtUtlB to t"Wlestti ba!JIt' tllln and ah1ny. 

11111' Th. nownr blld l~ lied 111m. po In ted 1tld de.p card Inal 

"' wl.t~ t\eep Nb:f "4 towal11lJ the edi8s. 
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~ T'*' nOW!)" al'lt el'lllp4tly and "l~!\ ooo""d (Plata K, 4), 

".a"ln~ 'l'urk.Y' !ted (460) p<Jta1a with cantley 1,,11a. (9B) 

baae !lnd Oa rd 1Ml Red (.5 JI) laaeltl!lld.. On flld 1n~, 'h. 
01')10111' turne Carmine (.521) w1'h !toe. B.n~al ()7D) at the 

baclt"ld.,. '''" flowe!' d lalllutn!' l'IV\,1a. fl"ltlll 11.' Or.! to 

1).0 e... The nWllb.'r "t paUla far lOA troCl )' to ]8 and 

th ••• ~re abo.,at., .11~~'ly aouto and rotlozod. The len~th 

ll'I" br'Pa4th at thA potalll are .5.48 and 6.;ZO em. l'8ApM'Chel,y. 

The flewer laCltR tl'l!l~t':1nol). 

1t",11 lendh, Th .. lItal.lt len~1\ In '1'118 clAl Uvar moaslu'a8 

45.40 ClIIt 

J'nUIt" roan lty' 'Ih. pollen terUI! ty percentli,<t8 8!Jtlr.n,'~ 

"39 2,). 6,. 
oi,,,,,,,,, th. cultlvl\r 1. hh,hlY allace"Ub1e tn black "pit' 
&~~ ~dp~t~lY BIl~captlbl" to powdery mildew. 

£lM!. Hybrid 'rea 



IOlr or I'Il'M" 1914 Solqlqgt! by, W,",iner (J • i) 

lalI.Ut Thft phnt 1 •• rect wUh ~1!'l"Ilt .. Iu'ow,h hab1t • 

.!i!l.!!11' Th. h.,t<'1\' of the plut ob'''r'Ved 18 79.11 CI1! • 

..:lttl.it 1'h' Yollng .telll b d."" tll'IlW!1 lal\ t'~d and t'" I'l'1 tu"" 

at." lll'l'ht ~Nen. 

0/ "lItdlum to IJMIlll .h. and 'h' number of tho me per 011 

1. Z,U. 

It!!t. 'he yaung loa .. " r\~ dark I")dd 1,1\ 'b1")W!1 and reatu"d 

"Me '7'ft "l"Itn. 'th' l •• t I""'a' recordltd h .. ,.16 sq. elll 

"lid 1l!Stt"tIT 'I", elllptlc-,,1. "'''1'l"1t8, 1l0'lt8 wlth olJtu" 

b •••• thin w'th coars. texture. 

b!!.' Tile no •• ,. bud 1. med1u", bold and d •• p cardinal !'ell 

.t til blut ed~. ~d Up. 

't'yrlM PUl"pln (57A) baoke\d., On fad in!!;. the 0010111' turnn 

fyl'l.an Pul'plo (57A) wi th ~o •• Bon".l (S7C) on blCkside. 

'1'ho nowe .. d llftll>t.Jr l'!l!!"" troll 12.0 ern to 14.0 om 

(Pl .. t. J, 7) and thlt nUMb.r of po'al. varles froll 6) to 64. 

fhe pet"l. IN oboy,'. and .11~h'ly aoutt. 'h. l.n~tl\ 

Md bNI,lth ot potal .. llN .5.60 ora and 5,,56 Or!lf f'OfJpt:!oUvely. 

file tlOWf!l'IJ llt"e rlOd'!'Il,ely tra~t"B1\t, 

''It''tllr le,':1b' 'the .tallt leMth In th 10 llulthl4r l'too-rded 

Ie 14.00 em. 
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'ollon tftrtl\\tt. the PDllen fertility ~rcen\a~& .91in'1.4 

ft. 42.09. 

Ul"an •• The cultlvsr ie bi~y ,uoooptlbl. to blao~ .pot 

and tolflra,n t t.o JIIIwd8r, mUd .... 

~I Hybrid Tu 

X''1r at l'!1~""1 1910 

lIIll.UtThe eu1th~r 1 •• rect and Itas md.nte '-trn."h hab1t. 

~I The plMt "'to .. t3 a Ml'!ht of 58.80 ellle 

.!U!mt Th. yollft~ !lte!!. 1. 11'1h1: ~"8n .,11:1\ reddl.h. bl'01II\ 

t In 1;8 and _tllrod .tern 1. ·~1'O.n. 

:b1m' This clll thaI' i. md'ntl')ly 10 •• thomy and thtae 

thomlJ 'II1r./ in .he ftoolll bit! to me4lll" 'fbI nllllbet' of 'home 

P"t' Cil 1. leI'. 

MUtI 'l'he yollft4 hJl1vett (11'8 ll·.tl\'\ redt!llt1 b!'l)wo wh10l\ on 

I!I!ltlll'i ty tllm dark "re.n. 1'1\. leal anta 1. 4,5.10 .q. Olll 

~d 10.flat. are n~~~ly .lliptical. doub18 .errat., 

•• llmln~t9 wlth obtu .. base. thln and co.,... 

!!41 fhe tlo\tel' bud 111 lII4 111111 and beld had,..« tnd 1an Lake 

\598) oolour w1t" Ruby Red (59.) Id~ •• 

l.la.SD 'hll nO"" 111'8 lIlr.:oJt QPllt •• ,,'"". 'tM flow ... 

",,10111' II! Cardinal Red (S:)l:I) w!tll Cal"Hnal Red (,,,) ed~8 



and a.,.UIII11 ".d ",c) b.ClIl914~. OR tadlM tM aeloul' 

.1"'1'111 d •• P tyrlNt PlJJ'1>l. ,,1th deep 1'&.' b.n~ at 'liD 

baall:.llfo. 'he tlow"t" 4l.1lIItt.t ",,~a. tl"CJ1'I 9. S 0111 to 

11.0 01"" 'I'll. number o~ ""till" """",!'" Ll"CJMI 2<1 "-' JS an.4 

'''.1'111 9"" Gbova 'Ir, .11 ,.1\1:1)' acute Md rea.x.d.. th. pe tal 

len~th and b~ftdth .~ 4.S0 em and 5.08 eM, NSp8ctlyelY. 

,."0 flown. l.olt! trllll;rancn. 

ry$~\k l~n,.th. The .talk lon~th o~aervod L. ~.SO om. 

2Dl~'n t'rt111ty' 1~. pollan fertIlity peI'OBnt&4& o~t\m~tn4 

n. m-,dGl"1taly In., b.tn~ 18.9S. 

Db.IlIJ'" 'ft.e cllltinr I. nea.;lUn" to blaak spot Md 

tnl.,oMt til peWdery 11\114 ••• 

ru:J.I. Uybl'ld 1'ea 

''',I' nf re1.',m' 1964 Bo19.,.4 lXI Mllllan4 

.!l!J!.Ut Ttl. plan" 18 'bUll'" and tlMI IIIOdnn'. li!;l'Qwtl\ Mbh. 

~. ttvl hctlp;M ot the plant _."u .... 61.1j CIL 

~ 1'I\e yOIJl'l": .tl'JII' hi Ih!l" ~""n and tl'la ruatllred 3'8111 

I. ~""yl.h ~~. 

ll1l1m' 'he n""b •• of thorn" per Clr:! 1. aoderl1t.ly 10'11'. 

bell'l" 0.91 and ''IIu. aN ot bh; .1&0 (Plate ii, 8). 
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\3 ~1.69 q~. e~ and le.flAts ~!W ftvate tn elliptical. 

efll'!'ttl"t't, aoutlJ w1 th obtuse basa, .moftth aad ~.q. 

!l!1.t 'fhe fi., ... r bud is hr~ and lmld. 'fhe boo colotl't' 1. 

1 t"'I\' pink with Urick 1te~ (3S0) toward. '''e tI4~.e. 

~ The no"", ... """ blo\tl\ ah:lpod antS haYe blend of 

11ll:ht n.Yl."On Nee and Orl.n' ,lnk (3M) OIlloul'll .1 til 

Canary fallow (9B) baM and ".),1'On ~oe. (SSD) towal'Cl. ed~ ••• 

On fadln", til. culour tums 11-111: n.,l'Dn l."Oee. The no .... r 
cUll1l1"tr>r Mn.;u from U.S CIII to 1).0 CI\l Md tho ",11:)1)9r ot 

petal. from 21 to 52. Tho petal" are oboy~t. wl~" 1.n~th 

l'ln4 broad th ot 6.)~ em o.ntl s. SO c;:-.. "'1)"'''01: lvttl1. 'ft\C! 

fioltara aN mde!'at.ly fra~,. 

llq\k l~natb' The ~tnlk lo"~th Ob9Grved in thl. oultlYar 

19 ,"'11 em. 

Pollen (ort\lltt. Tl'I9 polkm tnl"tll \ t.Y p"rcflnt~o ostbllt.d 

wall 22.8S. 

pl'~'an' Th~ oul1:tY~r Is modoratety auaceptlb18 to bl&Ok 

spot Md tolerant to powdery laUde •• 

.Q1i1ut HYbt'ld 'r., 
X~'r 2' t'elr>~1ol 1914 

ll!!l!11 The plant is bushy. lAuch brsnoho4 and ha.. moderate 

41'0""" habl,. 
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~ 'Ph. ".i~t ot 'h. plant reoord64 Ie 96.60 Olll.o 

:1lS.!:!L 1'h. YOlII'q 8\1'1111 \!J Utr.I\t rrtcScUeh b f'f'WI\ witlt .~""" 

"ln~ Md t"'" natl.ll'i,d .,tell 1. ~re.n. 

fIle leaf .1"(1& 

Ie 69.8a ~q. ON ftnd loat1ota atQ narrowly ell1pt10&1, 

... M'IIlat., aOllt. wlt" obtu .. ba,.., eCllOllth and ;U1t1!q. 

ll!!11 Til. fi" .. !' blld l!ll l't'~ and ptJ in tl3d and the COlGlIl' I. 

dane 1'IIb1 roc1. 

Caf't11nlll 'led (5)") potah wltll 'ryrlan PIlt'pl41 (61C) U th. 

1:m.c!'tddo. On tad1tl~. \l1mll Cardinal ~ed (.5Jll) wlth 'to .. 

BM~al (5111) at th. bltcltdlh,. '1'h" flower 4Ia!~t"r rangoe 

from 9.0 011 to 12 • .5 C~ MIS 'nil flll!1)b.r ot petal. tt"Ol1l 44 to 

'7. 'r'll" ... 11"" oboyate and .ll. ?;hUy !lOllt.. 1h. :PIIIt.l 

1Itn~tlI and bf'lallt)l 1\" ".74 0111 Mc1 .... 64 011# Hu.ctlvltly. 

T~ nl'lflll' laole. tnHI'MO •• 

'11,n hMm. 'r"lt '1t::illt l .. n~t'" OblJ8l'Ylld 1n the OlllUYll1' 

1. 41.'0 Gilt. 

J'!)llen t!ttUtty, fhlt poU,," t"rtllUy P<'Ircnnta~Q n.tlmated 
... 2.5.28. 

91 



Ri,"" •• Tho cu1tlY~r La hlchlY susceptiblo to black 'PO' 

ftnd mnan~tely sueaoptlble to pa.cer" .t1d.W. 

Qu.al Hybrid 1.a 

XII.r Or "\I)!l,,1 1917 

lfA!!J.1. '1'ho Plan t Is ernet and h: .. llIOa.rate lIm_tit habit. 

lI!.1£b1t 'l'hfI Ml~'" .. 1 tM plant 1II<l •• IU'e' 88.Za Cr.Ie 

~I 1'''' YOIll\( "t!tll 1s 1\!!'It 'C"'d1 btl brown 1ft tl\ ~,,"n 

tin~ and tl\. maturwd cn. 18 11~h' ~re.n. 

~. !hl, ouUbar 18 collonratholy but tl\o"'1 w1th 

1.'1 '!tome PO" OI'3e Tho 'horn' "" bis In el ... 

LU!I Tho YOlln~ leav •• :U9 ttl1rk bfOwnlsll ~ an4 lII&tll£<!d 

on.o 'itt dark ~"en. Tht leat a"a reoorded 1, 3).67 

sq. o. and leafle,. are narrowly oillptloal. daubl., 

8~rratn, ~oumlnat" .1'" obtu •• baa., l.athor,y and (10 • ..,. 

&!.!!!I 'the no .... " bUll t. hr~, point"d an4 MS C)I:11'1:I'&I1." 

Oreon (tD) colo Ill' w111\ Llre~1II\ 'tell.w (SI) bao •• 

If Uti Primm." YeUD. (~) bIlok.ld.. On tad 1n~, tho 

colour tllm, Prlllw:oao Yollow (40). 'rtl. nO"" d laMt.!' 

t'Ilft"'. trom 10.0 O~ to 12.0 em. 'rlt. nUllber of peUle 

nrlol trnl!l J9 to ..a and ,,, ... 111'8 .bont! w1 tit lantt'" 
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and 'te~dth ~t 4.42 .~ and •• 2' oro, ro.ptotl~Q11. 

tlGw"l'S .1 til mdltt"lW ttatf;ntlH. 

2t~lk lA?~1 The otalk lon~th m~.cr~re8 ~.20 om. 

fDUI!IO ttrS\llt;:n !h. peU4n t.rt 111 ty poro.n ta~ 

."tb"t.d 11\ tIl. ollUinl' ... 28,4, (nat. n). 

It hae 

Q"~'~~I Tllft oultlYar Is 1l1~11 eu.oeptlbte to black gpot 

Md tole""' to powd.r.f mUd .... 

''''It pi Rlc"V' 1911 ael.a,nd b¥' ~. KaGt~rl fta~gan 

~ 1ft. culthnr 1; oroot and. t\u mel.rate Rl'Owth lIablt. 

~ '1'''8 plan' It"''' to a h.lt;I\t of 16.2' em. 

~ Tile yol1l'\": !!t'!Il Is ll~' ~l'It"n wit'" reddl." brown 

ttn~ anti I!I!ltl.l!"84 Ot8111 Is .~ro.n • 

.t.!l.lmt fhl, ."HlYaI' 1" ,.,dl!t!'!ltel)" letts thomy w1tl'l 1./J9 

tll!)me per all and th ••• liN bllt In "h •• 

Th. hat II Nfl Is 

,4.1' ~. 0111 Md l.an." .,... ~,."t. to o!loy,\,., nerr-.t.t •• 

.. at. wi th obtllfJ' b .... and thin (Pl.~ C. :]). 

~. n. n"" ... bud b 1:18<1 lu. bold f)ftd V(lI\1'lUan Jlink (49~). 

~ '1'1\\'1 no ....... 'f'6 C:\r..nlll. "I\'Pltd (ilbte F. 18) M~ 
tile _lour h Orl,nt Pink (l6D) IfUh alllll):,!' wh1t, on thlt 



hClCell1e. 0", taUn" the oltlo"'!" "",mo alID.' wttl M. 

1'1'1. flo .. r 41&lIII".1' !"tnrtel'l tl'!!1Il 11.0 011) to 1).0 0:1 and 

numb"r of' pgbll tmlll _6 t!) S2. 11\9 P<:>bla are .bo.ate 

tn ~.Al. ~11~~tly aOl.lte and InourrGa. '~len~th and 

breadth ot petal. a" ,.9' 0111 IIIUI ).a,. om. ",.pecU"'lT. 

'he tlo •• rw a"" .1lth'ly tra~rsn'. 

3t,1k l!Osthl Th. _'slt len~th G.8~1'Yed In the .",lt1 •• 1' is 

""'.00 OM. 

"PI Z2.82. 

91"'",,,1 '1'h. eul tlu!' 1n nndIH"'lt.:ly BI.IIJc.pUble to bhclt 

.pot and tolennt to powdery m11d ... 

~I Kybr1d '1' .. 
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X"!t of J!!l"!\!I!?1 1916 l'!el!!",~ W O. itl'l9tUl"l "anl';M 

l1Al111 'r"~ plant 1" bllllhy and hall .,del'9'. ~ ... wt" hab1 t. 

~I The hel,~t ot ,hit OUltiYllP ~UII"'U' 69.28 Cillo 

:~t!!!lt Th. youn't d.m is ll"'.ht ~t'IIen <U\4 on _tlll'i t;y tll",e 

!treyl.h ~()n. 

lllsLm' !h1e cult1"l' ill rmdel"'ltely tMl'n1 whh 2.)6 tho",. 

lM'r 0111 Md thaua ''''0 bl,~ to 31:1311 1n .ba (Plate A. 4'. 

L!!!1' 'l'M yOW'l~ lea.eo am 11,,:ht i';('IIeft .UI\ NClIl1." .1'01IIl 

tl",,,:. and the l1Iilturod nnoli ;1"" dIU" ,t"'ctn. t"e l.at area 



"~'!'d19l! 1. 41. Jl cq. OI!I ""d loan.,. aI''' !!tln, olllptlcal • 

• nrrate and Boute .lth obtu •• f •••• 

.l!!!!!' fhe tlOWltt" bud I. 1!'111d tum. bl)ld ant'! "ub,)' Red ('9A) 

.ith 11\4 1l1l'i Lak. (~8J b •••• 

lIoA.!!ID filII .fll7.a" .!!'It almo,,' "pllt 081\'",,' (Plate p, 1.5) 

h'vln~ Tyrl4n Purple ('1A) ~141e with RosO uen,~ ()1 Cl 

a' ed~. and bilek.lde. On talUn"" the oolour tLlrne 

rUOhe" ru'!?U (67D). 1'1\Il fil),"" 4 l.llI',t ... ren~. fro. 

9.5 01ft 10 n.o 0111 101\4 ,,,. nllmber tJt pottllle ."1"1." trnlll 46 

t/) ,-. 1M p"tale aN tJlMvatn artd .11:~"tly /lcut. wHh 

ll1f1~t" Md bt"l'lldt" tit 1f.,O am IlllrJ 1f,58 om. rellpeotlYel,y. 

Til. n",",r b .. 1l~ht11 t'ra(t"IlIIt. 

't111 l~ngtD' Th' et~k l.n~th record.d in thl. oultl.~r 

\e 51.2S om. 

eqllnry t~r'l~ltx. The pol1Bn tortll1,¥ paro.~'a~ •• atlm~ted 

."" )7.66. 

pl,e,,~, Tha oU1tl~r 1. hI hly ~u§Clpttbl~ 10 black B9G' 

and ~d.rat*ly ~Q~OeptlDl. to pn~.ry mlld ••• 

~. It1bl'ld 'ea 
X!~r It T'l'~I'l 1973 
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lS!:l.:!Il' fit. M l~t of '''" plllnt M .. llft. 11.00 om. 

.lll!J:lI y.,~~ 81:8. t. ll~t ~N.n watt Ndu.1l brown UnilO 

and mtu~ '_111 1. '""''In. 
2!l!u:!1I Tho oI.lU1v~" , • .,elY tttol'l\1 wh" 9.17 thorn. POI' 

." !JI\4 "'''.4 .,ary In size troll .-411la to 81&11. 

~ Til. YDun~ 1o".,,,, Il", dart 'tedd lah bt'l)"" an4 tI,. 
m'ltllt'ltd on •• an liNen. ~ 1.", 1lI'I'1l reoot"1~ 111 

33.18 eQ. c.. Th. 11l&t\1I1:8 Il?e o~t. ~ elllptleal • 

• ~~to. neut. ,,1th 0"1118 to 1:rune~t. baee an4 thin with 

lIl'IIItoth ,exture. 
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ll.!!1. 'fill tlOI1.1' bl1lf I, sull. PG 11\1:01 and Oard Ina! Red ")I.). 

l1.!2£D '1'''' no .. " "'" oUt oe1\1l"'d MeS ha." tl&ltc., ~ed 

(46C) pof.llla. I'In tadln~ 111W"1 ".IIS allMal (510). Tile 

fio",.r dlll .. 141' ran.~. tl'lJ.9.) •• 10 11.~ .,. (Plate 1, 2) 

and til. ftllrnbor ot Pfttal, .arll1'1 t",.3 )6 to .U. file POhle 

a'f"IJ obe •• te ttY ., .. 1 Md lIliltM:l:yaeute ,,1th len1th or 

4.88 c!'t Md bMat1tll of S. Y. 0:11.1 'rht now/)" .l't' 511,"1:11 

'jt1l1l lIWI!"1 'l'ho .tallt l~n~1;h IllItuur .. )6.20 CllIe 

"111" (""uttYi Th' p&l'centa.\t of ...,Uen hMUUy 

"U'!r.\ted 1f!1' mt1't'I\1;.ly htom. bllb\{ 50.60. 

Pl'2"" 1"1 01111:1."" 1. "l~hl, su.oeptlble to blaok .po' 
and to1or.mt to pl)W'J • .., IJUd.wr. 



Q.u.I. If1bl"1d 'lea 

XeU , ("1,,,.. 1914 B!1"lRd 'X' Ko'l'd •• 

l!IkU' 'the pllll'lt 1. uPPIC}1t. den.a and h~ •• lgorolil1 ~l'O,.,th 

hrUtlt. 

li!!.11lU. the plan t ~l'OWIif W .. ""lI!M 01 106.87 0Il10 

~ 1~ls outtlY'r 1, co.ps~tl.'lY 1~ •• th~rny wlth 

1.79 thr'me POI' 0:11 and tl\ ••• aN talrlY bh In .1 ... 

~ Th. YOIlfU; 1.8.88 'I!'tt dam reddish "ntWIt, "".Nalil 

II'!1ttJI"'4 onltl .'" ,reGll. Th. luat tiro. 1. ~:J.17 1Iq. O. 

and le.flAts are elliptlcal, do~bl' .,p~t •• aoumin't@ 
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_t tI'J tl'UtlO;'l'1) to obtlllJO ba .. , 1,.'1\<11':1 and 1;10"S)' (Pla.to C. 4). 

1ll!1' ,,,. no,"!' blld 11 Md \IlQ anlt beld, 'rlt. blJli colour 

lit L\!!'m\ Yellow (14 C) lIft.h C!ta"treu'I' Gr'I!en (10) baue. 

ll!1.!!!.r:t 'fl\e fiG •• '" II""' aIm,,' open CIl,PpitCl and haM blend 

f)f Poppy 'fed D8a) and 1.1.,,, «27A) COl0IJN ..,lth Canary 

rnllow (9B) bas. and :nlllttsa rollo. (8e) at th" bseJrfJld&. 

Cn 1.41nll:. tM 0111"11" tllm. blend ,,~ Azal'l! Pink ()8A) and 

8111mn (214) nlt'1b9d wI th Cl'imSIJn (52A) tIt"ard. 'h' edg •• 

and Canlll'Y X",Uow (9B) b.... 'rhe tloWlJr dlalllfJt"," f"Itn~eG 

tmlll 10.(1 ClII to 12 • .s om. 1'''. "limber' o~ pottalfJ "rte. 

t!'!'!m 65 to 80 Md til .... nrG oboft~ ttt o"al •• 11~tly aOIlt! 

.. ,,4 lneu!'Y.!J. '1'he petal 1."~t" t. 6.30 0111 and b!'nll!! t~ 111 

5.98 Olllo The now!,!" •• r. mdllrllte1,v tl"&:1CWl t. 



StaD bndba !b. ,",alii: l.n~tl\ in "his 0111 thu 1. ,." 

~C)d MIII\!'IuJ:'ln'i 81. J) em. 

hUen. "nU\ty' The pollen t.rUU~y peroM_~' .,11._4 
was '8ry low, beln~ 6.}9. 

Dl.~ •• p. ThO oultl'~r 1. hl~h17 3~.c.~tlblo to black .pot 

111\4 tol_ran t to powdery .114e •• 
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'l'abl~ 1. "",_, ola,,,UIMtlon and y .. r ot re1eaeo o~ "' •• 
cu1thll"-

1'h~ yt tlle R.lnsftd b1 Yoal' 01 ~1. 
re1"I\08 n. cult 'Ill!' 

1. Adnlf HOl"f't'JIIl.'\" (If. T. ) Korda. 1911 

2. "It.bon!) (II, T.) Itawlll 191.5 

3. ":',ba''''ldor (n. T.) .~olllJU\d 1978 

4. Al1blka (II. T.) G, Kaeturl qllllllQR 1976 

~. An,~lllil (n.1'.) Gaujlt'f'ti 1976 
6. Anne au~~ (K.'I'.) Kardos 1973 

1. Aquarlu~ (K,T.) AI'r.l!Jt1'Dng 1910 

" ArIzona (fl, T. ) w"ale. 191' 
9. A!!wln l (If, T. , G. It.stur1 IIanRIIn No t ,..". 

tLoned 

10. Dull'. qed (ft. T. ) .40<: rod,. 1971 
U. C!lIl4t')' (11.1.'.) fan tau 1916 
u. C.ra~lF.1 (If, '1') A!'I1Istmng 197' n. Care14~, Love (H.T.) CGnltlln 19l5 
14. C~ltrsn~tnl (H,!J G. Ka!lturl 'lVl~an 1971 
15. De.p "-o"'t (If.T.) Tan tall 1978 
16. Doris T,y.t~rr~ (H,r.) wt.baoh 191' 
11. 'efTV Poruche (R,T.) lord •• 1971 
16. ttPn' Prllo (H.T) I&ellft ..... 

1970 
19. Jllan:r'.enIJP1.1 (H.t.) itoi'd .. 1978 
20. l'nUtlo ... (H. '1'01 ICorden 1978 
2t. P""'l:Y'IlrIt KOIII' ("'or.) «)cCr:v4,v 197) za. GI\al&l (If, '1') 

!'JLn~" 1910 23. GillanI' 
ItA n. It 1971 
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Tabl. 1 (eontrt.) 

a4. nlGM (Hor.) Verb •• 1t 1971 

as. tnt .. !'f10rl\ (H.T) ;~Ulanl\ 1~'1O 

26. Y\'O!'y TtI",,,t' (1(. T.) fOrd." 1918 
In t. ,\l'I!I!ltron;J) 

21. John watll!l'9l' (If.T) !i." r.(O'Jrotd, 1970 

28. Jouvenoall. (M.T.) G'lU~'u'" 1910 

29. KalfIMll (lI.r.) c. JIt.,,\uri ~lII'\~tu\ 1978 

]0. lCartya (H.!) G. 1C3.·1tUI'1 R~u\(l:Qft 1974 

)1. Kentuolty Olllrby (H.r.) AI'.'1!:Jtron~ 191Z 

]2. Lancome (ll. T. ) n.lbarCl 1975 

JJ. Llmdo 1"& (H. T. ) t.ntalJ 1910 

:J'. L~~oy Jubll~. (H.T.) DllwRn 1919 

'So LoUt. (H.'1'.) lord'a 1972 

)6. 'USII K:trp (Mor.) "ran tall 1973 

J1. tlo!'llll (K, T. ) aallJat"ll 197-

)8. Panorama Holiday (K.T,) G"~r.f 197) 

)9. Para41" (H. T. ) IlI.ell. 1979 

\0. Jil1'ecl(')us f1at\nu~ (It .. f.) Dlck.on 1974 

41. ll.bel (II. T. ) ICnt"lllls 1971 

42. ~ed ~Bt~ppt.ee (K.r.) .a,...lner (J & P) 191" 

4). Red Pl·\tlltt (K. T. ) DloJc1On 1970 

4,.. ql1'1:l (If.'1'.) r~111and 1964 

45. Stlphoo1e Uf. T.) Qujat'd 1914 

46. ~u~r Day. (K.T.) a •• o 1917 

41. Taptt (~.~.) G. Kas1:ut'l It'!n:'I8ft 1918 

48. Vasttyl (If.'!'.) G. K,,·Jtu.,l Ran~ 1916 

1fC). vtell, (\(.1'.) t1&I1Jard 191) 

.50. Yankee Do041_ (K.f.) I(OMo8 1974 
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TaIIl. Z. '1n.o aulth.,,,,, ohow1n.; ".l~t\t tit 'the 
.,,01 leat .,." .. 

plAft t j tho mine.1f 

K"l~"t fJt Nfl. of I. •• t ~. 
"11m n t the oul U VIlI" the plant tho rn 0 <1f'IJlI "0. ( om) (fOr ellt) (sq. 0111) 

1. Adolt KI" .. 'tfllMn (If. 'l'. ) 82.00 4.0) 49.11 
a. Akebono (~.1.) 1S.2.5 0.61 jIJ.94 ,. 4mba.~~~o~ (H. f.) 116.11 0.92 ".:Z, 
•• A~blltll (If. 1.' 88.20 9.11 5) • .50 

$. An~d ... (I!. T.) 96 • .5' 2.)6 ,58.9.5 
6. ,,"II. 8ul'l1. (If. 1'. ) 10). a, 4 • .5) 51t.n 
7. Aqll/lrlull (II. T.) 86.00 '.29 .s4.08 
B. ArlllOlIS C '1. T.) 89.14 2.20 71.06 
9. A .... tnt {H.'!'.} 86.12 1.0) ».24 

10. Bull'" ",,1 (H.T.) 12'.00 1.01 IJl.66 
U. Canary (If. T,) 104.18 0.8, ,,6.1.5 
12. C.hl'll til (H.·r., 133.50 ).00 5b.)1 
1)0 C~Pel •• " Lev. (H.~.) 98.60 0.64 '+1.10 
14. C~ltran~lnl(R.T.) 18.1' 1. )6 JJ.Sa 
1S. Oflep See", (It. t. ) 72 .. SO .5.00 45.8) 
16. Dort. 'l'yrrtorl·.ann (H. T. ) 94.20 1.11 S1.94 
11. Perry ~""clll' (Jr.,..) 91.18 1.6; .52.19 
18. Ptrst Prl •• (K.T,) 6).61 ).84 SJ.18 
19. flll1Mlelll'1pl.1 (H,T.) 158.20 8.8S aa.as 
an. l'Glklcn.. (If. 'r. ) l39.44 4.41 84.66 
21. Pr'll!;r.n .. ilollr (1(.1..) !lo.oo 2.Z4 71.98 
22. O)\nl:01 f n. '1'. ) 

63.00 ).?s :.w.ll 2,. (1I11u.~ (H.1'.) 
90.61 1.)9 ~.lZ 
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'able 2 (eontd.) 

24. Illonll (If.T.) 90.8) 1.01 162.1:1 

25. Intel'tlfl!'& (H. 'l'.) 96.80 ).64 J).S4 

2(,. lwry 'l'ow,,1' (H. '1'.) 81.11 1.)7 B.1' 

27. Jolin IflltG!'(>r (H, T.) 81.,0 4.12 42.01 

28. JouYenc~11. (If.,.) S9.aa 1.29 )8.)8 

29. Ka1.pt1t\a. (It. '1'.) 106.2S ).69 ~.Z8 

)0. Konva (H.T.) 81.60 a.1fO )5.92 

)1. Klllntuc'lty 0.,'1'\)1 (H. T.) 10~.SO ).95 51.4) 

)2. LlV\COrne (l{'l'.) 16.86 2.0S )'}.81 

J,. LandGra (H.T.) 6~.40 2.27 46.80 

,4. L.~QY Jubilee (H.T.) 150.71 1.28 4,.28 

)5. Lolita (H.t.) 62.60 1.11 J'I.88 

)6. Ina. ftll'l"P (K. T. ) 76.00 2. )) 41.41 

)7. l'O'I'M (n. '1'.) 9).4) 1.01 48.16 

:)8. ParlOt"!lm!1 Holiclay (11.1.) 14.)) 1.17 44.42 

)9. 'al'ati be (It, T. ) 88.S0 1.07 ]9.0) 

40. Pr<Jclous Pla'Unult (H. T.) 92.)) 1.17 4'1.)4 

4t. !lobAl (H,T.) 94.00 18.41 ,4.4) 

.2. ""IS "i:lntl!l'J)iI!M (a.1'.) 79.17 2.U 4).1(1 

":t. l!Od Pllftet or. T.) ~a.80 t.l) 45.10 

44. ~tt,a (K.T.) 61.75 0.91 41.69 

4,. '!opMol0 (H.T.) 96.60 2.97 &/.82 

46. l'Iun!~Or DayS (H. 'r.) 8a.28 1.)7 ".61 

47. 'fapt! (n. 'l'. ) 76.25 1.169 ,4.16 

48. Va8!lY! (If. '1'.) 69.l8 2.)6 41 • .)1 

49. Vicky (If.T) 71.00 9.11 )J.18 

50. YanklO Doodl. (~.T.) 106.81 1.79 ,).11 
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fable ). ""'l" oultt ... ,.e "PlO1ttn<t nnw"" dla<D'tt"l', stal1c len~tI'I 
.'1d lnundty 01' .t"'''=!'aIlo. 

RQI\I1:. "r 1t:ll!t tntQnlflty 
!'It. ·la-:. of tPl'" cult!",,!' .no If., !' l.n~'" ot 
~!I. dla!'lltt." ( 0"') tl'8tr.lflOe (0)>>) 

1. 4t!"lr IJ"""tnJann (If. T. ) 9.0-10.} ,4.20 rill 

z. AIletlllM (H.r.' 10.0-lJ·O 64.07 ;llIIderat. 

). A'llbamt'ldol' (H. T.) 12. ~-1) • .s 85.67 311.~llt ,.. A!Qbllta (Hor., 9.}-lQ.O ,6 • .50 Sl1~I't' 
,. An~llllJ (If. T.) 11.0-12.0 10.60 .eder&. 
6. Anne 3urda (H.T.) 9.S-U • .5 119.40 H\l 

1. Aql.l&l'lue (H. r.) 8.0-11., 49.00 tlU 
a. ",.llo1)n. (tio'r.) 10.S-1l.j 65.61 j.bd~n.te 

9. Anrlnl 10.0-10., 61.00 nil 
10. Bull'l'! Red (Kor.) 8.0-8., 19.,50 :'Il1!~' 
11. C!II'\'lry (If.T.) 11.0-12.0 47.;38 , bderato 
12. C.ra~lSl (H.T.) 8.5-U.' Ita. SO 1'111 
n. Carol~.q LoYD (K.T.) H.G-to., ,2.61 :lllr;l\t 
14. c"ttt":vI,!;lnt (H.T.) 10.0 .. U.o 41.60 Sl1~"t , 
15. r'."II 'leV", (It. 'f.) 10.0-11.0 if9.40 Nil 
16. Dortn 'T'y'lt"l"i'3E\M (nor.) 9.0-10.5 .56.00 !jl1.~llt 
11. Fa!'!'Y Pal"lJe"" (It.'I'.) 9.0-1 J.O 61.11 Nl1 
19. rl,.." Prb. (K.'t.) 14.0-14 • .5 42.00 Nil 
19. Flar&"" .... Ptel (H.T.) 

10.'-11 • .5 7.5.17 ;Ul~l\t 
20. Yollr1.," (1(. T. ) 11,0-12 • .5 66.00 sll,~l\t 
:n. '!'!l~Mnt lIDU!' (H. 1'. ) 12.0-1 J. S lt9.67 11l~1\ 22. Ghal~l (R.T,) 

8.0-8., )4.00 till 
21. llul'liP (H. T. 

7.9-9., .56.'0 Jlb;ht 
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'hill!! , (eontd.) 

24. TUona (".'1',) 9.,..11.0 "6.00 ttl! 

25. Tnt~r11o~ (M,r.) 10.' 71.11 folod6t'&'. 

26. TYory '1'0>1.1' (H. T.) 12.0-14.5 ... ,.00 .:b<l.ra'. 
21. John 'atorGl' (K.T.) 9.0-10.0 58.'1 :.bdents 

28. JOIIVeTlC.UIt (If,,..) 9.,..11.0 6:;.00 MU 

29. lCalpana (H. t. ) 10.0-11.0 52.}) .~d.H·~'. 

lO. lfanYa (H. '1'. , 1.0-11.0 )1 • .20 "11 

)1. KAntucky O.rby (H.T.) 10.0 .. U.o "1.00 ·40.,..te 

)2. Lal'lMM (If, '1'.) 10.0-12.0 44.80 H11 

)). Lando'('8 Of. T. ) U.'-U.S 55.11 31h'" 
)4. L.~cy JII~llBe (H.1.) U.O-U.5 61.)) :11 l!U\' 

lSI LoU til (H. f.) 12.0.1).0 )9.00 .(odOM'. 

)6, Use Hat"P (". t.) 1\.,..\2.5 So.ao !4U 

)1. NO!'llla (H. T. ) 10.5-12.5 55.33 "11 

)8. Panornca M~llday (R.T.). 9.0-10.5 46.7' ' "lletato 

:no PIU''-ld 1.. (It. 'f. ) 11.0-12., 60.80 "11 

Ito. ITeclou. Platlnu'll (If. r.) 9.0-12.0 )7.8) "11 

41. "ebf'll (H. '1',) 11.5-0.0 .,.40 IH1 

42. ~.d ";astl}t'pl.co (H. 'r.) 12.0-14.0 14.00 ',:Od!)'t"ol~ 

4). ~.d titan." (H.l'.) 9.5-U.O 46.50 rr 11 

44. :tllva (Ii,r.) 110'-1).0 ,54.11 ,.1QdS!":lW 

45. '1& pllool. (H. T. ) 9.1)-12.5 47 • .50 1111 

46. ~um~~p 03YI (K.r.) 10.0-12.0 4<}.ao :~.("IlM 

41. Til ptl (lr. '1'. ) 11.0-0.0 'M.OO :ut~It' 

Ita. Vanvt (Hol'.) 9.5-U.0 }).2} Sll~l\t 

49. Vioky (!f.T.) 9.}-11., )6.20 11l;ht 

50. Yanlto~ Onodl. (~.r.) lO.O-U., 81. :Jl ..bd.l"'l'. 
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tanb 5. Fallen tortl11ty .t~tu. Gt ro •• eultivar. 

I\o,wo>!lrmltl. '#?rmltlle 
I1tp\tn .tain 

'1'1. 
~~~ at t~p Qultlvllr ... --------.-.. -- ------.. ----_._--Nih P8~tl· 'l't~rl. ~8rtl- Sterl-

1(1.t) l("'~ l(~~ It~ 

1. o\dolt lIGI'!ltmann (If. T.) S.2S 94.72 1.66 9~.JI+ 

2. At~b~no (n.T.) \6.2, "3.11 16.,4 8).46 

,. AI\bl\,ula,10 f' (rr. '1'. ) t1,69 62.)1 25.91 14.09 

IJ.. "lCblka (M'I'.) 46.J8 s).62 41.01 Sl.91 

S • .\",",lue (n.r.) 29.16 10.2. 4.5.18 54. sa 
6. 1\,,"11 Burda (H. 7.) ]8.60 61.40 40.96 59.0" 
'I. Aquarius (11.1'.) 8.1) 91.21 11.14 86.86 
8. 41'1z"", .. (ff.T,) 21t.37 71.61 )2.4.5 61." 
9. A."I", I (If. t. ) 11.).16 56.24 .51.3) 48.61 

10. Bull', ~~d (~.r.) 40.88 ~9.12 48.96 .51.04 
11. Canfley (!t. T.) 10.11 89.2) )0.31 69.69 
12. Canilia (11.1'.) ".5.84 54.16 49.4, .sO.}1 
O. C .. ""lIt." Love (H. '1'.) 29.4, 70.5' l). 79'~ 66,21 
14. Cit t. t""'~ln I (JI.1'.) 17.6, B2.,)1 11.84 112.16 
15. O~8p ~e,.t (H.1'.) )5.61 c.." )6.90 6J,10 
16. V«Jt'I" 'l'y"tt't'I'AlM (H. '1'.) 19.48 SO.}I 14.42 85.58 
11. f"I'''Y Pltrweh. (H.r.) 82.98 11.0: 82.49 17 • .51 
18. Ft Nt Pl'110 (I{.!'.) 8.0) 91.91 66.47 )) • .5) 
19. FbJl¥"I.plel (II.,'.) JO.ll 69.69 flo).?) 56.27 20. ~11cl!lN (li. '1'.) 27.)6 12.64 )5.64 64.)6 

21. 1"1"Ft'lflt !{I)\ll' (H.,.) 
40.21 ~9·71 40.)0 ''),70 22. Olln:al (ff,,!,.) 
)6.11 6J.8) )1.1.5 62.11:; 

2J. 1l141'l!' (ll. r.) 
S7.69 41).:31. 6).6) )6.)1 
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''1''1'' S (con td. ) 

24. U1e"" (If. T.) 26.26 7).14 )0.17 69.S) 

2,. Tntl'l1'11II" (If.T.) 21.18 78.62 a2.19 n.61 

26. r..,"Y Tower (H'P.) 9.6~ 90.)5 9.96 91.04 

21. John 'l.tl'.!!'Or (R,r.) 28. )S 71.65 )0.02 69.86 

28. Jouvenoelll (K.~.) ~.~ 59.60 ~2.16 57.24 

2Q. Kalp~na (H.T.) 50.18 49.22 56.0) 4)097 

)0. It.MIl (II. or. ) 28. Silo '/l.c.6 48.6) 5\.)7 

)1. K.nt~Qky O .. ~y (~.7.) 2).51 16.4) 2S.7) 74.27 

)2. tanMQfI (It.'t.) 26.51 7).~ 20.44 71." 

),. Landl)t'a (H. 't'.) 14.51 85._' 14.,2 85.'+8 

,4. Le~cy Jubile~ (H.~.) 11.58 82.42 43.11 51·29 

35. Lolita (If.!.) 9.7) 90.21 14.19 85.8l 

)6. :n'l" 1i~!'P (I{,t'.) 22.04 11.96 14.12 85.28 

)1. "o~a (K.f.) 21.1) 79.27 29.26 70.7" 

)S. Pan01'llM HoU4ay (H.T.) 7.50 92.50 )7.71 (19.29 

)9. Pat'l4 tee (n. 't'.) 49.68 ,0.12 48.,4 n.46 

40. P,.,ewu!J Pl.dlnul'l (n.r.) 26.79 7).21 40.22 ,9.78 

4l. ~ebll (H.r.) 7.S, 92.15 2).6) 76.)1 

42. ~Itd .,1uterplttee (H. r. ) )1.1.15 6t.2, 42.09 51.91 

4). ""d Planet (H,r.) 16.62 8). J8 IB.9S 81.0, 

44. qllva (".'1'.) 19.7' 80.25 22.85 17.15 

4" ~1'''no1'' (nor.) 26.82 7).t8 25.28 "'.72 
46, 'um:re1' DIlYI9 (K. T. ) 24.)2 15.68 29."2 71.58 

41. T!lpt\ (R.~.) 18.48 61.,2 22.12 11.18 

Its. Va"f.lY\ (lI.T.) 31.76 62.24 )7.66 62.)4 

~!. Vle~y (~.7.) 46.95 .5).05 )0.80 ... ;.20 

SO. Yenke8 Dftn~l. (K.r.) S. )2 94.68 6.)1 9J.61 



111 

fable 6t lbJ •• ollUha,.. IIM.,II'1' 41."a .. tolol'llllo9 

'11. "f.r'Wt tit til' "uBi.,.r Shek 'PI" Io.,.d.ry "Ude" Me. 

1. Adnlt HIH'IJt.ml (If.f.) :bd.rat.ly III'Olp'l~l. 101fll'!1nt 

2_ Akl!boM (fl. 1') IIl~lY .Urlc.pUbl. ~l.ran' 

" Amb,.'"Adol' (11. ~ i1)del'ft.t4tly 8..,ec'ptlbltJ Tol~r'!Ilt 

-. Al1blJrl1 (H. r.) Hl~bly lIu6c'ptlblft Tolerant 

S. MRIIlu. (If,T.) :·bdsl'Iltnly ,IJlJclJptlble 101(Jl'8tlt 

6. Anne Burda (If. f.) r,btlllt'(\tely IUllceptible tolerant 
? ~1ual'tue ( II. '1'. ) ~~~~t61y .u$ceptlbl. folct".mt 

B. Arho"ll (rl. r.) RIK~Y ~u~cl!ptlbl. role l'IIt\ t 

9. A • .,tn1 (Ii. T.) Kt~ly .1I.oo~lbl. SUlJceptltllo 
10. BUl1'" "ltd (If'ro.) .1Ioderately .1I.cepUbb TolQl'Mt 
11. OMary (If. '1'. ) Kl~hly .1I.oep'l~l. ~"·, .. ,\,,t 
n. Cal'l!"!la (It. 'l'. ) MOderately BII~C~p'lbl. l'ohrant 
n. O~rnl •• a £ovI (H.t.) ;-Iod'r'II~ly 1I11~()l)ptlble To If! r:m , 
14, Obltr(lIl1~1nl (n. T.) SIl8CIlj)Ubl. 1'o1orCL'It 
lSI Deep ~'CN' (If.T.) Hl~h11 '"8c.p'lbl~ SU.eeptlblo 
16. DOI"I. \'yet"mftM C It. 1'. ) :-bd.rat.ly t!f.iflco.pUbl. Tol(1rant 
1'1. Perry ?o rtfc!u,t (ff. '1'. ) ibd.rately 8f.130optlble Tolul'.JIlt 
13. Pll"st Prize (H.t.) Ull(bly wllec"pUble Tolol'anl 
19. P1a~nnplel (K,f.) lit ;~1I1y 811110Qpttbl. ~tI(M,tJ.bl' 
20. Palltlnt'O (n.r.) 

"bdlrately IItisoepUblt !lu.oeptlblo 
21. Pl'at>;MI'I t "Oll!" (H. T.,) ~1I"e"pt1ble ToleI'Mt 
22. r. ... alll (li.1'.) 

Kl~11 .uooaptlbl. 
,Mnratnl' 
.Uacmpt 1. 

2). Ollhi\t' (If. '1'.) 
:'bdOrately IIl1lfOopUbb IU,rthly 

.llncuJ)Ubl. 
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'fable 6 (aontd.) 

2". rllnna (Hol'.) K\~hly 8y.o.p~1~1. L'bderatel1 
'''!I_pUDt. 

25. tnt,,!'flera (H.T.) '~d~~t81y .1l.c.ptl~l. Tolerant 

26. twel')' '!ftlf"'" (H. '1'.) ~d.~t.ly .IlBc9Ptlbl. 1'obrant 

21. J"fln •• t,"1' (It. T. ) ~l~hly 8u ••• .,t1bl. ""d" Mtl!! lb 
OIi .. C. r 1i1 IG 

28. Jouvenoelle (H.'.) Hl(hly ouo.o~tlbl. Hl~hl1 
-:1l>,ctl)iH1:!l. 

29. Kat-pana (H. T. ) tttdlratdy 11I816p11bl. Toll!rant 

)0. KIftYa (H. T. ) Hl~hly .Il.,.ptlbl. 'folerant 

'1. ;tnntucky 1I.1'by (It.t.) Kl~hly .u~08ptlbl. Slilicoptibl. 

32. LancoP.}l) (If. t'.) nt~hly Illseeptible TOI.rant 

33. L!ltldora (If. r. ) Kt~hly IUlolptlblG 1'018I'I1II t 

,4. Le~oy Jublln~ (If.T.) Asd.~t.1Y lusc~p'tbl. Tolerant 

'S. LoUt. (H.T.) Moderat.ly lu ••• pt1ble tolerant 

)6, ~l,~ Ha~ (H.t.) H\~Y IU808p,101. tolerant 

)1. noy-ma (11, T.) Hl~hly IU8ceptlblt Tolerant 

,e. Pan"~Ma ""lid., (H.T.) Hl~hly IU9cftptlbl. "lSle.pUbl, 

39. Pl.radtGe (H.'t'.) Hl~hly lusc~Pt\ble ,..,dQ 'nI. tely 
fJufJeeptlbl. 

40. PreOlftlill Platl'1ul" (!t.t) MDd.rately .u.ce~tlbl. lIu.CltpUbl. 

41. 1te!ml (ii.'r.) '\~lY ~Q~c.ptlbl. ,~"dl)!'3 tot, 
IIII08P\ 1. 

42. 'I'm! :,!alltll'tpl,.ett (lI, T. ) M!~h11 8u~c.p'lbl' rol0 ran 't 

.. ,. ".41 i'lM" (fl,1'.) '111l!O. pUbla tolerant 

I~'h 't\l"'} ,I{.1'.) ~d.~t.ly IUlo.ptlbla 1'&lel'Mt 

45. 'lo'Dhoele (!{, 1'. ) ttl. "(hly .lI.Cft pHle 'Ilrtl!t"lt.\~ 
S\1'lce.,t 1. 
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Table 6 (contJt.) 

46. 'Iu'::n,,1' Day. (H. T. ) Hl(h1y oy~oap'lb18 Tolerant 

41 • rap'll (II. T.) .i!Od8Ntely au •• ap'lole 'rolfJran' 

.a. Vapyl (If. 'l'.) Ht~11 .ueoeptlbl. ;hdnratlll1, 
,",u.'c" ;)'tt Ie 

49. Vicky (H. T.) 1{l/lllly .lIe .. ptlble tol"nnt 

SO. 1ankpe Dondl. (H".) Kl~hlt .ue"ptlblo 1'ol3:nn~ 



Plate AI lJ8!tdty (It tlutmttll.1 ill tftll tout .cllltiYlt", 

1. !mBKL 

Z. ArfHlCA 

)t PLA .!:,ffl~'mr. 

4. YA!tAVI 

,. GULlA" 

P1&te B. DeMity of 'httml.",.~ In til' to" olllt1vl1r" 

4. "'SAlMI 

1. CA'UfLR~1 LOVR 

8. 'JILYA 

9. A"!lA!t"'AOO~ 

to. Mnlt'" 



6 . 7 8 9 



Flah C. Led ."ape and ell!') of tl\8 rose oll!than, 

i. AK1UlO!(O 

2. A . .etKA 

,. urn 

If. r ANIC'RR' !iOODLR 

,. CAKA!IY 

6. BULL'. !tim 

1. QULZA~ 

8. LIWAcr JUI ILK! 

Plat" DI Leat ohaPB anI! .h. of tl'l. rote o"l,tlval'lll 

9. CA!fflLr.~1 LOVK 

10. A1HZONA 

U. 't"~'r JIInzs 
12. nOR,4,A 

1). LAlfPoRA 

14. YLU'¥.rI:i'mr. 

U. II'ITMIlPLO'lA 

16. AlII'IITH 





Plat. R. "" •• ovulfll .... ho-lnil fiGwel" GIlleun 

1. IfI"J) !lWlfR~prnCR 

2. l"RAOIlA'I1' HnI1'f 

,. AKKBono 

4. MBP.L 

,. AltNR BUlIDA 

6. CltT '''AManU 
1. BULL'!'l IIRlJ 

I. JOUVRlfCRLLR 

9. LEGACY JUB tLRa 

10. !'III:II,'oI(It DAJIJ 

PlAU ,. ROllI cul thlll"fI IIl\l)wtnt{ tlOWl)1" colodl't 

11. PAllA!) I!lH 

12. IlITI'1UILOlIA 

1 '). AQ1J.\lHlJ9 

14. I'OLKLOItR 

I'. VASAfI 

16. A'!Wt!'lADOlt 

11. LANCO:.jR 

18. fAPrI 

19. AHQl\LUA 

2Q, '1"1T ~UU 





nata 0, now,,!, but! .hape and .lao In th' !'II!]' Gill. 1:1ft"' 

1. 110!"'" 

2. P1tAllWl'f !IOUR 

). l'Ow,o lU!: 

•• DIm' "fieRR'!' 

Platn III tlownr' bwl !fha.po and dsa 1ft tM 1'1)11' 0111 thaN. 

,. LOL f1'A 

6. JOKH .ATRR[1,~ 

1. BIJLL'~ 111m 

8. 1LU~1Pnn. 





Plftte It, !to •• OY ".m PoNcha' ,howlng very 

hl(h pelion tort 11 111 statu. 

Phu L, "' .. ov 'Anno Burda' "1Ift,,in!!; .,deN.t4tly Ill~ 

pollen fertillty .ta,~. 





Plntl'l ,. Rtt" OY 'carall" Loy.' .hn·",ln. m4.rat. 

PGl1.n t.r1l11ty .t&t~. 

Pla'. N. qa •• CY "hlfll'!lltl' Days' .ho.1ng 1ID4.rate1y 10. 

pollAn t.~\l\ty atstuB 





DISCUSSION 



v. D ISCUSllOlt 

Ad t.r as tho pre!1ltnt QII1 .";"rdOI't l"nsfts of ~. world 

are on!'\oprn~, ol'lly .l(h' .pecie. My. Phy.d an ll'.l;onlll\ 

anoll!Jtnl ""le, tl\alJ~" •• ven 1)'1.' .l~ht mre lIu8 &len Men 

con~tI'Iod in Il 'tl1")' min.I)!· wa,y. M ollt.tanding; .yant in t)la 

1'0" 1fOrid wac th. orb;ln ot t"l Hybrid '1'ea 1'1')909. In 

tI1"lSII, I1h"!!l'Ph weN IIIlIdl tn combine ttl. flrtue. ot 'tIl. 

Teaa iI'Id 'the nybrltt hrpUwUs. Tl\e tit'llt Hybrid 'tea 1'\) •• 

Ie oo".ldfttltd to b. 'La i"t'anae', 'I"tli<Jf'd b1 the 'NMfl 1'1)1'18 

b'l"!tM"'" Gu111ot, Md lnt",rtllo"d in 1867. Later, the 

lfybl'id Tu!) ·.mre Clr!)l!I •• 4 uonl!; tllellllt1ft_ IIft4 aUo wlth 

"0"'" flthep type. lIueh .a ~moUantJ "Uh 'thl! .,.."",U \hat 

"lit pt'l!8ant dll1 Kybl'M 'fa •• are qui> ... ClomilltJlt ItPOtiP 

(Pal, 1912). The 50 .ul\lY&~ under tha pr.ftent In .. ~tl~. 

tiO" dre tfl"Dllpe4 under t'" tf1brid rea 01.... ;,iaJorlty 

of the oulthll", unl1e .. lnvtlltlll'l1ihl'l WIt" ot "Gent or-hin, 

'to\nUM durlnlt the Y •• 1'1910-1919 oxcept C'fB ·carel ••• 

tove" (195') and *g11v.· (1964) (Table 1). ~9' of tho 

GuIttY'l1"!) warn of .. "tto ol!'1~1n 'JCCB~" 9 GUUtylll'lt n ... ly, 

'Amblka' 'Aawlnl', 'Chltran~lnl·. 'Kalpana', ·Kan .. • • 

• ~aptl·. ·Y~2a.l·, '01\& •• 1' and 'Oulzar' which are ot 

lnl) tM o,,\p;in. 'fhl! dttn.illJ4 lM!'p!\o1odcal al1p9cttt are 

d\lJoIJIJ",lfl alon' "lth 'he .nUable 11 teratau.. 1n the tollClwln~ 

5.1.1. nrn~lb bab\t 

r"e "ttalty ot ~l'Ow'th habU of cUtt.rent toat 01Ll tlY:l ... 



q~d', 'canary', 'Car-mi.', 'tlamrnenepinl', l~lklnrA'. 

'Kllpnn.', 'K.ntuc~y U'~', 'La~aDY Jubilo.' and 'Yante. 

Dtlndl" "ltr" I':O~ ,11(0101111 an4 1111,,1\1 thM tho atl'llu' 

0111 Un!'". nwarup D.S.Il,. (191)\) d •• or11184 "GI.Ilzal" all 

vl~!'I')ue Cl)11I~Ct and bu.1!,y OUlt!vlll'. tI~WIJYOI', In the 

Pl"'sflnt lnVllrtthatlol\ it WIlli found 10 hs ... derat. ~Nw'" 

tlablt. 'llrlll"f'ly, HU.ll)'on (1981) ~~Med that 'h' 
'VI 't/Grlll 1y"hr'l1ann', 'John ~la'.rel", 'Lolita', ':..11'1' 

122 

!{'\I"lJ' Ilrtli • Preololll Pi.tln.II' W.N vlmrolill and 'Adolt 

Hnl"!'tl"Jlnn' "out ,ery vl~roll' /U"Olfth unc191' KnglMd cond Ullin •• 

1'11"",'" cul tlVIt!'1' .N tltLllld to PIll,. md.ra" ~row1h In !till' 

oMrtl.t1on •• Pal (1912) mentioned th~t the con~ltlon9 

un,1ft' ... hloh 1'1)"11" aro ou1 tlvat.d In t'lI1pente ool1Atr1e. 

d lfT"1" Vllry f.lucll fro" 'htll' pl'lt,all1n~ I" ~t"JatIJt· p.M ot 

Tn~l~ ~1 1t Is ~rh~;~ DAly In t~B hl11 statlonu and hl~ 

vallny" '"'It the eltp<l1'19nc. (alnnd abroad oan b. dJreotly 

·Jtlllzlltt. 

q8~m~ 10 bQ due to envi~n~nt~l oondltlone, var1etal 

oh~~otor and A" of the plant. 

With "~!!Ird. to til. a"el'!l~ plllltt l\elg.~t. it "118 

ob .. rv<>d ttr\t ttv, extent of v1.'t'httrm Will "l'Iry l1~ltlQ""1. 

Th~ ~uLtl'1r~ '~~d Planet' and ·Jo~".no.l1.' had mLnlmurn 

phnt lI.llt!!t MatUl"lnor 58.80 or, nnlt 59.22 QI~ roQPQoU\,oly, 
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w"eNa" t!'le .". • tllllM14lnspl.l' !Sn1S 'Leol;&G¥ JIl~lll!l.' I\d 

m'\X\rnul~ ".l~t "f 1,S8.20 om and 150.11 Calf "BllOOU'fIIl¥. 

1'I\h V'll'\!l\ll)n In '"0 plMt hot~t1t alJ!l1)·~t .up~rta til. 

obs!!!'vatlo"" 11IIltlO by Blcket' (1984) ttnt 'ho plant "ol.~ht 

of hyb!'lcl tlJa bU9hlJt3 t'8tla;e from ab"ut 60.0 0(;) to 1:10.0 CQa 

A1\hou~h. 1!t!)I!I' or the aultlY&,.. hd ~.ra" ho l~M t'a.'1.-;lng 

b.t'im@n 60.01) em Md 11)0.00 em (TabU a). 1\ ... ob •• "»4 

t~:lt thl! eVil 'AmClI1l!I!Mt'lP' it 'Anne Bl1t'1ia'. 'lhu'l'. !led'. 

'Cn~arv'. 'Illon&', 'KAlpana', 'K.ntucky U.rb,' and 

'Yanke. 00041.' 'ftN tall, and 'Clll"allia' an" I'olltlol'O' \iI'lre 

VII!'y t!lll. LW\d.tad (1919&) "lid ob"ned varlation In tho 

plant ".l~"t or ",britt t •• I'!JIJIJ!I wherein "'I.. 011.1 thaI' 

'K1eop\tra' lind '1104 QII •• n' had lIllnlrnu:3 ()1 em) and 1IId1~ 

(85 elll) )I"'l~ht!J, !,,)!lP'Jotl .. ly. H .. nchln (191!1a) V(!)~lni( 

on 5] hybr\1 \oall ob."n06 that thlt 111M' he t~l\t rat\_~Gd 

t~1!I 42.0 elll to 98.0 0111 at the tlt',:\ PiJU tla"'.rln/~ and 

troll! '1.0 em to 146,0 Oil a1 th. 8800nd P"'lk fiownrtnrc 

lndlo!!ltln.t that thl plMt Ml~t aho Rrt.d troll (Jlaaon to 

loannn. 

'Ia"l.tlnn \1'1 thA cnlolJl' or th' .tl!ll In d lrtentnt 

in 1In"t nt the <luI ttYI"'!) thO 00101l1' ot t". '."'ItI~ stAll! .. " 

II t thlll' l\1~ht qr"'len wLh redlnlh b",,,,, t tn~G 0 I' 1 h"t ndd 1." 

brn"" wi tit !l".n tlnl'\9. MGWG".", In ".,. 'AmblltJ!lado .. ', 



'''''''tlllI'', 'Cllt91e'!I Lov.', 'Chitnnl';lnl', 'Otl.Pl', 

'tnte!'fl&'!'a" 'JoM Waurar', 'Kan,"', • PantU"_. ltol1411l" 

and ''?nt! ,".1::'1t8I:',I •• ', the yl)lII\~ stom was datil 'Orownl.h 

~t! (tnbl. 1)0 rnt .. ""tl"~1t Ita. ob.,,,r,.d t"'it In CY 

'Ar.b~'"ac1o''' til' 411ft: bftlwnt.h ro4 CGlol1l' Pltnillted even 

in the 1I1tlll'''-d IIt.r.\o Kup~na .. Md 51lllpilth (19,6, 1951) 

aho teund el hM ,q!"illtiol\ In tM coloul' "t tena.r .hoots 

and ffl.)tl.ltdd "te1'! "l!On~ the 17 roo". Gillihan .twUod at 

''''l-ft nt th' ct4 UP ... _" _d. rawly '''!tInY and "lIt 

""mb,,r of 'hom. ran~4 b"bittn 1.00 and S.OO per " lltni~tl\ 

or thl .tell (':'l1b18 2). Hnw.,,, ... the 0' 'AIt.bono' had th' 

10w •• t (0.61) "lilli'''!' of thorn. per om and on the Oontl'll'l'1 

the a, 'l1.bel' wall Ylirt ralloh tMmy wltll •• mlty au 1',41 

'ho",. pel' hIo fh .... ' A,. ••• Rdor·' 'Ca."l'II' to".' and 

• '11lY.· 1\,,<1 •• ry l'lI!! nllJ'lb.1" of til!!""" wl\O~all • Arnblltll', 

• n.'nlr"OMplel'. ''10!'l':1ll' and 'Vlcky' \fltro hl;dlly thorny. 

~'''Jda (1918) anti ';tlmenlut (1919) a1:1o obuflM'oo variation 

In th. oulthtl"", .Itlt 'Nnt'!i. to til. clenl1ty ot thom\Mdlo 

Go'll\. !1 J1. (\919) _hU. •• "lUll'lt1nlt .1;lht b1\)l'ld tea. l"O90 

0111 U"Il!'l't tOT' Ollt flower PIU'POSIt, ObgQrvef. yarl.Uon In tho 

hnelty ot 'thol"l'l!n ••• whn.tn tho 0 •• • ,lainallpel"l.' and 

'Pink P.rlal~· "'14 _Xhlll1ll (6.25) lind &lnhllOll (a.a,) n'Jmb ... 

of 'hom" pel" 2.S 0 .. etell l'n~''', ".peoth'ly. If 1'" 
I'8IY,!da til til. eh. of tIl. thom., 1 t was ob'.J.l"Ye(J that 

12·1 
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)1 CUlt198fW had bl~ .1&84, 14 wlth medlum .1aed, 1 with ~ 

.t,l?d an4 4 had aU dltto"nt .lI!) .. ot thomlJ. PIOII 

outslda appearilnCtJ 'AI'II1)\lt.' 1Mb I'1Ore tllomy (Plato A, 2) 

'-"Ollll.'" t\t t"8 'P~lIt"lM\t b1~ .h~ t~1'I'\s. 111\ ••• '1\0"1', 

'NG~' ~d'V1Cky' h~d mftdtum slled thorn~ with namerau. 

srrnll OnGt'J tnt<'!l'!:Iin'tlftd w1th .Ilch otl'lo". In ...... Un~ly, 

the a •• 'Adolf Horatmann'. 'Ghltranglnl', ·'l.~r.~~.plel' 

and 'John watttre'l"' bad all thO thNII .hod tMrn. an4 

·Otlas.1' wae !llllta '1'ftlitntM\t lIflth only .,..all d* tllot'M. 

ICIiPPIIQWaey and !'Ialll~th (19.56, 19.51) aho noUcK ';ltlatlon 

ln the II!zo ot thomo. 1'hhl •• l"htlOR In the dendty 1114 

ah. of th. thorns .0.lII9 to b. due 1;1) the url.tal 

S.l.]. kat 

& .!!Ooth I)urfa •• and 1. iliad. up ot ""',,. 01' f1 .. Or ••• e" 

la.not.. In tilt """ .. nt .tudy, it was oboer"ed that '''eN 
wal! el .... out .. !'1a1:10R 1n tM foUa;~ cMHc\el'iatlo •• 

'I"'. 0010111" ot the yo,,"iI," foll~I~. Wll:l r'Sr1~ln( trail dark 

In'ltwn1sh !"ltd to 1 h;ht ~.,n wU" rndlSls" b!'ftwn tln~. 

(tllb1e 1). KO'8I,Y'On (1981) oblt .... ed ,,,at YOIlll( tolla18 

In 10M !'ft." Olllt\Ul" WCi. di.Jt.ll\otl.1 JItlt'p1lllt! Ol!' ... lmsGft 

and In !n.:.ul tybdtoU, and "utt Boallty' ,,,1. red 0010\11'1\\101\ 

al" pe!'d!:lted In m'ltllte 1$11""_ 'l'he colour 01 tho IIIltllNli 

11)&.0. 1n till! p"nnt lnvlt.U~Uon rn •• led thlt :u at the 

.50 Olllt1n~ h,'ld dftrk '1;"--,15 with ~",.n. 10 Iflth dark 



blut.h (reon an~ 4 .lth 11~ht ~reln 1 ••••• (tabl. 1). 

<Joldewlft and vew1.P I' (191') obulr'Vod thllt thl coloyl' of 

the m~tu~ tnltace •• 1 4.rk ~~Gn in 'Adolf Mor~tm1nA'. 

'Bull'. qed', 'l1.mnenapltl' and 'Yank@1 lloodle', Ho.eyer, 

~o8s3Yon '19~1) ob'~PYDd th~t thl dolour ot th. mat~ 

lAue" WM lMtHUIlI ~~.n in 'Adolt Konttmann', 1urthor. Il. 

Nportnd thllt: th~ l'!'ttuNd 198ft .. nre _lulII ~"'1I'l In 

""'11010118 Platln\lJ\', bronlt., tin t84 In 'UOl'l. tr,tel'lll3f!n' 

and dark It",'" in 'John Wah ... r', 'Lolita' and "~la9 Harp', 

"I.,ayon (1981) stqted th~t A,ar1y all mature rog. 10.vo. 

at'!' n"tett, .'"'Yin''' t""'lII In.lptd pate ,,",en Gt ·,ted 1,,1)&11.-

YIl .. t.ttSt9 h~.' II!rel" tol\!lltfl wl\\cl\ ia bronsf.! tinted giving 

thl l~~Y"' a cop~ry .he~n nnd thl loa ••• ot tho Alba ~roup 

w~,. ~rwY.1re.n wlth • blutah tln~.. Th. oolour ot tho 

101.111-: anl1 !Cl.tured tolla~ "&II been d •• crlbed by KIIPPu..warqy 

t\I\d r.llll}llLtl\ (1956. 1957) In 11 rne cllltlut"a ~ro.1n.~ at 

CoGnoor, lind tll.y ob'1s!'Yod ya.riation 1n tM oolaUl'8, 

Sl~tlBrly, , .. j~s (1978) Obrt8r¥~d ¥4rlatlon 1n t~o colour 

Ilt yel1l\~ and ~tllre4 haw •• 1n 4 QllltiYani ot !'Il.no which 

"" ~"" in Canada. 

?h. l •• t a~a was det&rrnlnod by u~ln~ l.~f area 

lIIIt .. l', 'l'hft mils cuUlvat'. Iul .. ftlJneraUy ) to 7 l"at1.to 

"t Y!lryln'~ IIh •• , t'l,,"tOl'e, to p,;ot total IlrGa of the leaf 
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til ind lvltluat Gill thll1"l tl\b ,pmoodure we. adopted eo thl!t 

th"" wtll be lIinlmuM .rror. It wae (1)0°"" tMt ttl,,!'It IlIUII 



12, 

OGM\d&1'IlblIJ ft'!'l"tiltn wit" 'f"It'r"rd _ leat 11ft. 1n clltt.l"'!n\ 

flO.... 1tw lfIinll'Mil!l leaf .'-tf! ........ rdld 111 'Ohalal' 

C:!9. n tq. e",) and t". l!IIUilllWl ... ro_rded in the eVe 

'P1~~n~,l&l' (88.2, ~. ~1 and "elklorw' (84.~6 'q. II.). 

tI\ ttle ~ll:ntntI\4 .lllt\'t·\!'\J it tor.l\'l "'''\~tn" tt'Oti n'~'Q' 0" 

tI) 11.06 ",. ,,. (Table :U. :1GrrmtlUll (1919) wtlllll 1)"l1I1yln~ 

t". "hi" ......... htIll109 bt'IMd tnle recorded ttlft 1" 111'" at .. 

111 t"'""" "w t!lpotllletl Gold', ''lpsU'" lelia" and ·~.POtlll.11 

Pln_' ."a ftbtJ,,"tId t'n, '''''C'e ... Mt *,,1\ .... latlAtn In 

''''" I.ean., dIG, Ho_'fe'ft 1 ... j4a. (191&) MU.s .thl\' 

'flu"latlon in t!\tt l".n., ~h. Itt tIUI to lit' IhND fU", 

'aona~1.t3· ~~d et~lmum .1e4d leatl." .1~ malim~ 11,&4 

leaflet, IMUI11'lnc '-00 Olll to 6.00 .. left~ 

ot It U'terent rn.~ olJltharos II1d." 'he pro,on' In .... t\~UM. 

,,,. 1111at ,,"1,1.,," .,111 eillptical in U ClIltlvar. and l'Ia1'1'!)W1,y 

.Utpttcal In 11 ctJ1tlva ... ~T'1ble 7). Ho ... or, ·~cbono·. 

, nt.n.fI6n"pld' and • ?t"tl'(rM' HOlik" ,.rlnd ("'I! • tI\e~ 

oultl.~re 01 thO\~ bro~dlY .lllptlcal loa,... In 'A~b1t.· 

IlI'\d '7f\llU' '". ,"silO inS d. \:Jtinotl), OYlW in tlllqlltly obovate. 

"hflN.' t.n 'Mlt1'l1Ilo·. 't11ol\&', • Pt'aol01.l'! Pl;ninlill', ':111'3' 

Md vicky', I.t Ifll. d'flltt' tn IlUptloal and 'Jo ... ...,~ll.' 

..,.,.~ Qut tit d hsd.'\ct with I)t'I\:l:\l;l .nlpdC&1 to ely'!te l.a" •• 

It _" ob"'l"¥ed tll·)t thaN ft. no' lllUoII y.ulaUttft 

lrI '". mr~ln of th. If'1ayO'. '[he leat r..u·"ln ftl! .\the'l' 



'lJ'I"r'Il!:!l. d()ubl' IIt'1'aW I .... r!'\ll.lt. in aU tlla ollJ.tlY1!!'It. 

The 1"': tt, "3\1 tDu!\d tn be aOlJw in ilS 0111 tival'a and 

acur.lln4te 1" ot"ltl" 2, (ltl1 tl '.1" and tl). leat baa" "al otltuae 

In )6 oulthltl'1l and obtll!J' tn t!'WInt!! ill ,4 .1lJ. thaN 

(rabl' 7). Th. ll',t '"X til"" .11~ntl, ... rlee! 1rt '''e.u 

ow tinl'l. 41thou'l;lI 21 of thO ~O eul U"a"" 1\114 ,,,in 

an6 .~~th textured l"Y&I, in 18 oultt ... ra thlt 1&8"" were 

119.t",,1'Y JJt wxture Md 11'1 } out tlYam thlt te:rtu'" wa" ''''in 
but C01.I'M. 1'111 ould""", wllloh I\a4 !l18UnaUy .~l')g!IY 

and .1I1ny lou,,, were ·An~lu.·, '1\r1sona', • Intel'tlora', 

'Kalpan&', 'Lecao,r Jllb1140', '~ll"a·. 'num~r U~" end 

'ranko. D~dlo' ('abl. 1). Htt.~ayon (1981) a1eo etqto4 that 

a typical 1'01' 1.1l! had a Ir:IOoth .",risco, but thtJ Sh.inlnOIf!'! 

of tile 'U!'flloe "'!'led ~roaUy. !)omo were hl!~hl.y poll,bed 

•• It tl\., 11114 b •• n .... ently "rest." .1"" 011 -- oth'" 

If"" d latin"tly dllll. ;:any ,.rleUfllf had laaYeI! bat'Nltl'ln 

t'l""t) tWIl QX't'fll~O" PIll"t!'lof', ". rnen'tlonoo tltllt til • 

• u!'flloe ot tllo follll~" 'ft., not alway, emMth. Tile ~ 

P:I'!)up III .III.1t1)" had ltll.,." "'PI 1 011 WIlt"O d.aply t'.lbtle4 

(t'U~8ft) (l'tn~ '''em ~ o"n~ot.tl'tlcal11 wrinkled 6f[40t. 

"It d .. c-!b~ tM lIurtUfJ quail tt ot tM lollY" 1tI ,,,. 

ov. '~1b. l1al'p' and • Pt"ltol"~. PlaUn~!II' aa ~1.o'9Y. in 

12 

• John '1a '''!'It!'' It\4 • LitU b,' ., Alrlt ty lind of • Niolt Hot'll hrr,'mn' 

.... ml~t')''''' 

5.1.4. nOml 'It,,,, t., 
,.1,4. 10 llo!!!: bud 

11\ '"f! pl'IlI"nt Itl.ll11 of tl'l' SO rna 0111 ti'f1lre .Un 



129 

"£tard to no"." OM!'!lO"'t'It, L '4 ... LnYarlllbly ob,lned \lIat 

tile." "lid 1M"'" ftn'U'lC:lb1(1 'f~l'l.Utln •• 

1'h. site ot tM no .... _lid in tl'l. 41ft,,., l'It •• 

0111 lbll" "!'184 t",111 1!J1;"~1l. .".4111.'".1 tG .::1&11. thoro 1IU 

.1., .-tt'l'ltton in tM no .. r 0.,,:1 olla~ wMell l!'fJ\~fKl fro. 

1tt'It.d to Pointed, The ~10ll1' ot tt\. llild In \h. cuUlnN 

d\tte'f'Qt1 to .. wldo e1tant. *e\ .f tl\O olllU~lll'll l).loIPM .., 

tile l'8d oaloll" ~ro"p, tl\oll;~" tMt8 .. e eU ."t •• 1'1&\1on 

Ill!l)n~ tM'" 1ft tllo inteMlt» at colour. Ttle aYI 'Anne Blll'dllo', 

'Bull', ~ed'. 'O_ramI,', 'UGep "ore", "Irry ~reahlf, 

'GtIl.li,,' t 'JoM Waterer'. 'lC41pan.', '1['"'uGt1 Derby', 

'P'I'!Iaioll'! natlnll"·. ."1tlS "aatQ'l'Ploc.'. 'I\ed. ilen.'- and. 

'Vail'ilYl' had dark !'lid nOlfer 'bYd coin!'. In \hl IYa 

• Aqttal'lulI' , "\'Il~t MoU!". 'ltlll'lva' and 'LancolW'. tne 

collt1l!' 1'Iln,~ .fI'I)1~ /farM lu'ft 1.11:19 to pllr.pl~. Til. n., .. l' buds 

\!\ 'An~'lu.· IU\d I !ntt!l1'tltU'Il' Uttored !!'O1ll at"'" reel 

ooloured bud" by th.tr tlltany ted And brick rod coloUI'e, 

I"$gpeotlvely. ~111l1l-irly. thO bud 1:1)101)1' W •• ")r:! d.l"ttM' 

11\ ralrel •• 1f 1.0'1(1' \fU" ("elida {lUl'J)l. Md Pl'ltmilleflt .hl~. 

atr-ea)ts and in 'Pat'adhl" '11th phlox P\ll'pl. and Aptra .. 1'114 

tip anti .I)ct~.. ;ll'J\l.rtaant .::1'1"1 t"'. y.Ua. tlo_" tud ...... 

''I. I AdOlt llt)!'GtMtln', • Ak.bono·. • C:U\'1l')". • Cl\hronr:Ln 1', 

't.JIndO!"ll', ';~\!J" HIlt'p' and 'YMIt." Doodl.'. TM Oft 'I.,.,,, 

Tonp' and • ~Ila.';"ro lJlI1'" "" ... '\0 onl.V .,it" .hsrtrelll3. jJ1'teft 

b~. ('fllbl. 8). 'fh." tlOft" bud .he ~"n"l'!llly depend. on 

til. nll.b.'" ar bUd!) P'l"I'.ent oft the 'lhGCt t.. To ($t la!'p 
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Ip!tcil"'tln bll)1')~ tit!' UPllbU!on, pl'!len tt1sphy or Indoo .. 

n" ... 1' Ill'tltlt(OMftt, cl1sbut1d Inll; 11 • colllll!Jn p ... od08. 1.Ile­

bU1cHM pro .. ,,, '",01."8 nlpllng ot Ildtl bud". allowing 

til!> nttolll(l)l' teJ'!'l1l'l1ll Dwt 1:0 d.nlo{l to U. Ulaxl:.lul~ "lila, 

n"WIt \Oltr', In thlt Pt"el9Mt stlldy, til. c1 bbudd tni~ process waa 

not a1opt~ 1n any 01 tht cult19~t'.. All th'3~ cultlYuro 

ere ~ro1lll'l 1ft Ilmllar conditlnn.. 'fheNtON, tile variation 

In "h. Itt thl) nllWOI' bud 11 Ilttrlbuted to tll& Indl'fldllal 

Y91'1.tal oh .... ot.l'8. 

Til" prl8p nt 1nvo.tl~tlnn ,ho«ad that the .. waa .ery 

wldo J'IItI(O ot yarlllblll tf in tho flow91' oharaotoro. 

AOcn~ inA: to Pal (1912), thl tot't11 ,,[ the flower donotes 

till ,,!\ape ot the bloolll 01' the outer contou .. ot the ftower. 

H&''JIlYo" (1981) """tinned tlt'!.t a typical hybrId taa bush 

h~1f a lon~ ~lntod bQd which OJ:lOnl to ro'l1a1 F.&\Y _lv • .., 

01' !lIt'" likl petah, nllatty rennod and reW3.l'l1 arn.n~ 

to ["PIt a I'll'" oentl'!'ll cone. In thl pro.ent .tl.dy. 1t 1'1" 
ob"'tYId tlt'lt tlt8 nO OM I' .Plapet WllS spl1 t-oGntre4 In 27 

ollitlyu'll Mil hh~" oont!'f1d 11'1 12 clllt1vartt. In1l8l'Q.tln~y, 

th .. !lGWS" ..... blown .ttlp!ld in 'C!1l"1lrnla', 'Chl\rarlglnl', 

'L!lnc1ot'a't ':.\l"" IIllrp' and '~llYIl'. 4luolli:1 'hiliAld in 

I Ca reless 1At,.' 'lnd • '['apU', 0 PQR OIlPPIld shaped in "erey 

",l'IIoh,,' and 'lrtnk.o Doodle', fillt rJhltpad In 'Oha:a!' and 

qu:tr't"r"If/t "haV!d In 'Kalpena'. t'al (1972) abo obtJorvad 

,tlltt tit. fiG""'''' ,!\apct .&. 1\17,1\ eentt'8d 1n • A!tobono'. 'lltllt 



Prise' Sftd 'Jou"~c'118' and ~.~lll& 9~~ped In 'C~rel.3a 

Lov". Ho'lftyqr, 'ehla Y'\t'lIlUon 1n ttio flowor slJCIpa r.a1 

b. dIM to tlta nll;:]b'?l" of pqtal. In t~ flo.r. Aoaol'l11ftg 

ta PI\l. (1912) 'M no,.,." at 1 b iIIOllt pet'f •• , pha" of 

benuty 'IIUI be C')BIlrdly from on.·Wt '" ""I"' •• fourt"a 

O'P&l\, but in C81'ta\n VA1'1.t\",. w1'" f,,..tor .iI'>tala, thl. 

Phsp l!IIlY btt b'~.1\ the on .. tMfI1 Op!lR and tM onn.half 

open .tA~9'. 1h. b.~' ~~ol~n bloomu will usually ha •• 

a ntlttlo1n"" nult''''''lI' tlt Jl"hh wbloh are arranged 

'YlMI!tr\cal1y In an .1:1:1"I10t1 .. ollUlne ,.nd Ing tG_rd., 
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a hl-m oent.... Ano"' ... nat!lbllt t •• ,u~ In th. 0 .. "ll'!]' 

Prize', '301l'8nOll11.', • Intal"tllU'Il' IJ\d 'l,op,( 'rolfe!" 

... 'tt"" tha nlt_!' openln~ wa. Nth'r .10.. TI\e prooe •• 

at .10w open fn/t !)t tlnllll!'IJ I, pftltt'lllly C(I~n wUh the 

hybrid tea GUBlYlra grown olltsld. Ind 1&. Pal (1912) 

In tl'lilt ennte.t IIlItrItioned t!\at tlla olll tlvan bt"14 1ft the 

enolo!" "l~l"n. I!'.!ly not \10 qut te oul tabl~ tat" the hotte!" 

""Inns 0'1 the COI.U'IVy .. h ... I'll".' aN ",po.ad to "ron~ 

auneMne 8114 blel'l t"l!l~ftltll!W", .ttl'l tl'lt rnlll t 'M tlo •• 1' 

0PMI qulCklt. '1''''()U~ I'OS~9 .UII It llI'ldtn,a nll_ber ot 

petale IIIIlY b •• ueoe.stlll tn the colder regions. 1ft t"e 

wllrmt'l' re~lon. tMy • ..., Illtely to "how ""lr ""t"". 111,101'1 

Vl'lu JU~. (1914) "'P!)MOO that blltore 182_ ro .. 

0010111':) colII),)t'l!'llld Ii cnntlnllOulJ t'M~ troll whl te th1'Ol&«" 



,l"~ t~ ftd «In1y, r.ub~.qunntly pal. y.llow ... In'rodGo~ 

by t". ·1tUtl ChillI. .,.,,1_\1, 'Parka rlll"w rea scented 

Cht"lll', I" 1900. a tNIt break t.n 1@1l0. lfU nall,,1d 

by P.m~t-Ducll.I"'" IIItl'ftduotlM 01 'SOlin cS' Or' an 

" hyb,,14 b,.tw".,n '''''tIIt,," DlloMr' and 'Per-lilian fellow' 

(S. ~ If.!'"!",.). P'l'ftotleaUy 11.11 mndem YIUOW '1'0,1), 
tr,cp bllc:1t tn '~"l"n d' 01". tIn' ortly .;e"h.fJ but Illso 

'~utlltl"nrJ en.,~r\bu~ til till IlltenltlM I')t tM' colout" l'an~e. 

Prng~1t1y. the milt ~ll1u~ ,,~ry in praotically ~very ehade 

1ma .!ltt. to 11111e., (I"f'M~ and l'84 to Mil""" only tru' 

al.., ~""led til'" tll"r" wa. wide nriatlan In thO no .... !" 

cnln\lrs. ,-hgt ot t~ oul tl"u. belonF,ed to tile red 

eIl1nur-ld '~IIPt III tllOur{h varhtlnn 111 tile tn ten. hy ot 

Bu!'l'la', 'AIWlnl', 'Ilull'" Reel', 'Ca!'llrala', 'Deep secret', 

'PerTY ~rsch"·. 'Oullal"', John Waterer', 'KalPftnao, 

'f(flntuelc, 1)"",,, 'Ifom,', 'PreolOUIf Pl'ltlnum', '''ftC( 

~!ltll!'pllto"o. '!tileS PlAn'!t', ':;ophoc1e' and "'&1.1&,,1' I"In~()4 

trom currant ,,*d tn dA.p oueSt",,,l 1'811. "" ..... 1', 11'1 

'4Qu81"ha,,', '1'11".' Prll.', 'Oh111'.1I1', 'Jnu'18!H,,,lle' _ 'KllIIv.' 

and 'Lancorntl' til. cnioul' l'!U\~1!d fl'Ol1I n.yron roo. to 

""'!tin pUl'pl., 1'110 0"" 'Panorama HoUdIlY' and 'Tapt{. 

'1at'iM. to II eGft'lld."bl •• ltt.l!'1t and 'CaNl ••• Lo'I.' was 

Cllllte p",,,\nent alMn~ all th., cllltlvara b'a_WlIl ot tit. 

"lilt •• t""ate lind blotch •• on olclanen purple coloured ptttBlI. 
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'Ana;elQ', 'Illona' and 'tntltl'no .. ' '&hlblW HUb 

Yftl'laUon In cololl!' fro. nil ... otil thal'S .lth their 

'tel"1nlllon to .oa!'iet 0018\1r' l'IV\~. IVII1 '''!!bltl' and • Ylcq' 

.. "I"d ,,11 -ta"1y tl'l)lI ot)t,,1'9 dUG to ,,,.1 .. '"rkey t'ed OGloll~. 

'I'lll e •• 'A'r'lr.ona' !!Ind 'Do,,1. flr.tnr'IMn' ..... dlnln ... 

by tbo\l" m~ .. l~ld &ran~. and oarro\ red petal., ... paotl"'l1. 

Til •••• 'Atobane', 'Canary', • uhttranclnl' and 'Paradlle' 

had ltlcnlolll'!'d tlowo .... 

AWDn~ the o\lltl.~~ ~leh '''lo~~ ~ tho f.llow 

col0Ul' 'roll" 'LandoN' IU14 • .1.9 Harp· d ltt.red .. " 

81t'?hUy troll .acth atlt.... '1'ho alll.t1val" 'Adolt I{o"'mann' 

and • SllllllMtl" Day,,' Witte qlll t. "t.Unct 1ft!\! othe!'!l. tor 

tMtt' th!n"." :vellow III'Id primm.., yell.,., flowers. 

",.peatlv_lY. th. 0 •• • AlIba.!Mdol"'. • AiQbllu&'. 'n'.!lwltlnllpl.l'. 

• Polk18N' • '~, 110111". 'Lerr,aoy Jllbil .. •• '1.GU.·, 
'sLlva' an4 ·Yank." Doodl,' hBd blend ot difterent oo18ul'l 

(1111b1f! 8). l'al (1912) ebl"l"ved tM' In ,,,. lION tropical 

;~~'s ot India ROM" 'I&"I,tl08, 0"910111111 many of 'ho •• 
wi th shado!] at onngo and 10110w fa 11 t:G develop tnelr . 

tllli el)18111'. 1lIl'tMr h. ,""eel "'I"t 'lIoe ... ot a .'ll'il)ty 

OYP.P 8 w14(1 rana of condlUoM In the Unit,d ShwI! did 

no" p4!'111i' u" to predio'C llil1UllI' ptlrl!)r.~.MC" \n 11\41&. Th. 

no .. arinll: (lOnd ltloM to\" ~H'ts 1n tl'\dla aN, w1\11 tI\I 

.. 0.;>110ft ftt th/tiM In f91)~ ot 'hit Pllll II tat Ion. and 

Muntaln ftll.YII, .xtN_ly dltta1'8nt t-mn tPlon. in Europe 



IU'III Amftrlca. IJltflJroneAI In '"m:pepatll" and the le,,~\" 

of till:' day """ probl!.b1)' "1p!tn.tbl0 tor the taot tl\:lt 

.:1r'l~tlnl wille" pt'IJyld' "heet, ot oolour ••• 1' a 10nl 

pnl"lnd In l!:Ul'lJP!! and AlMrloa do Mt "111 to portON .. ell In 

rnd Is. }I!twoyor, 111\1101' BMqalore conti ttlnn., tlllir 

perlo..,..,', 1. beUer, Thl cnlollr of tl\e noW!" allO 

."1'1 .. tl'lJlI .1.lOn to Ilad.,n ., l'Il~MBd by Pal (1912) 

In 1hl oy , f!eh.lI Jitl111and' in wllioh the IIOf1 pink 

Cll!1"u1' I'It ttli tlodr .flMr(Itd to apl'lCl>t-oran~1 1n anothor 

."t\Mn. V1"\oll1~. (191'" IIIItI\Ut)Md tllllt 'hi 1):1519 1'01' 

t)'t, lnrlllltll ran~ Dr colours and shndgo ar'O n:alnly. tM 

two artthooyant411'lf1 (Cyanidin and Pn1al'40nldln). iho two 

flavonol, (Queroetin and lCulfttel'ltt) III1d a numltar ot 

capo_old". honldin 1,q rarelY found in ~al"4en mil". 

OlYC(ldd". of tM M1hoCYMld lns lind n.yonob and the 

co.»l~ntatton ot the tOTr.or w1th n.,,01\010 and leyor&1 

ottllro eubata'lO" Ilft "lpnMlblo 1'f>1' innllMt'abl0 varlt\Uonl 

In 1110 !'lit! CIIlou!'. 

'rhO no ... !!' d lam t. I' wUl\ln and blt"'"n the aul. tint'll 

,ar\8. '" eMil e~"m'. '!he m1nlJr.UIII tlOIft'P dl.tw.nte'l' .. , 

t"llnd tI) b. In OY 'Ohazal' (8.0.8., 011) and IlHiXll1ll.1!!1 in 1Ihl!' 

ev "l~t PPl,.' Cl'.O-14., G~). It .. e aO'9r¥1d that 18 

ot tllo '0 cult1Y.,. ~a4 1&rge-.lI04, 16 ~lth wedlum to 

h .. ~. 10 wUh hrr,e to •• ry brite, 1 wltlt lIIIdll1l11 and a with 

IWd tUII to Y"'f'/ If\'f'!;t) .hed tlOIle", (orabl' 3). Ken'llIon 



(1981) aho d.!Jo!'lb!td tho no_ol' .1" In 'Molt Unllu.nn', 

• Johrl 1Ia.~'N1" and 'Jollftneellfl' ta bo b.l'I!;o and In 

'Ilor\!! 'ryllt.1!'!W\ft' and ·P..,o1.o1l1] natl.u.ll:l' to b. lIlOt11~ 

K.,.,.n'ff>l', I'll! 1'fIPO""'" tint 'ehe tlOW8I' all. wa. medll1~ In 

'toll'" an4 -.au •• Ilap,·, Til.". OIIltt~n w .... tOlll\4 to 

have CCJllparaU •• ly lItl'ltll .ls_ no .. " 1ft Ollr CIOI'II11\lGn •• 

It .. nap 11 D4t (191)\1) O_.~!"Y.\t tint no.OJ" .b. WIllt Ur~ 

1n ·OIllII1I'". III thollgt\ W\~"l' !till' concH tiona 1 t WIlli !l)lI\d t& 

have ned lll. abo. 

The nllJ:lbo'C' ot ptttAla ~I' nOHIr' alllO yarl"d to Ii 

« .... a 1: ex ~en t in tit_e. o~ t hare, HO.IQOft (1981 J Oft th_ 

ba.t. of nUJ'::1)er Gt PIItab tn!'l:,'\d tift eat.~r1.s of no ... " 

type., na'1Iely, s\n~l. (l,el. than 8 :i)Uta.lal. lereloodoul>l. 

(a.20), mlllt'l'!\t.ly fully 4,,11\1. «21-29). 111111 doub1. 
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(30-)9) and "dry fuUy dOllble (40 and 111)0"'). On the ohllbr 

patte", th. now" ty .... pre uw@rllled In 'M pl'8!'JltI\t 

.valllst1t'1n taJtin-r tnto Gnn1\4eratiGR th. IIPilel' and lowol' 

limite in OBch ollltl'8l\ Hon.ot the olJ1tl~" were 

ob!Jel'Yod t" 1I1l" din ~1. floWIIl'll, Ko .... r. -Cal"!lle.L1 Love" 

and 'Ohllsal' had rdn lllftllll "-18 and 12-11 numbel' of petal., 

" .. peo~lv.1Y. In" ollltlYnl'n. tllft nnWO" we" .,<18"_11 

tully ~oubl. with 2) to 28 pAta1o, tully d"uble 1n 'R.o.l' 

wUh ,,..18 P<!hllJ. ""ry tully dl'luill. 1n 16 cUlt.lyaN with 

40.92 ~'~l •• ~48ra\Aly tully dnwbl~ to t~lly double 1ft 

9 Clil tlvarR \.,Uh 2~ to 40 petal •• tlll1y dollbb to .. .,. 

tully dnubl. in 1) CultlY;ll'll with )0 to .ItO I'll' &IIoY. petal., 



tt"!!IIi.!fluIJ1. tft tully daublo In '1'1n' hlz.' Md mderntltl1 

tully 1!0,I'1)1" ttl tully doable 1" ':;lha'. fhe oy 'A!Jw1nl' 

W(lI1 ell "Un-:-t wI tit MX{MI.I!II nu"lll~1' et peWs ""lI;ln~ blftw".n 

lZ2-UJ. 'I'M 1'Mf!;~ in nu"'Il"1' ot petal" "I! tou,ul quite 

br,. In 'Jtlllpqn.' Md 'Kan,a'. 'A •• SnI'. 'r~IH'I"" and 

'sUva' .xMbt~lld •• 1120 rll'1,7~ of .tt'13blUty wlthln the 

eul tlvll"S, "t\"t<lU 'tllllm:rmllp181' Md '~od I~!,t"t'pl"c.' 

allowed II1ln ImWll Yll'l.tlDn «'1'9.1)1" 4)0 n.1J8ayon (1961) 

ob"ttt'ftl.l '''d til. OY 'J"hn Wale"l" "ad vory 11I11y dOllbl. 

lin" 'f,I)llta' "'1.11 fllUy dOllbl" tlowtl1.· •• '"' .... 8 .. , the tlo"on 

In 'Ml'Ilt 1f1lt'r.tlli'!tIn' ""'1'8 MdIJrIlte1y tl.lll)' double, 1n 

'UGrt. 'ty!1tol':!\I1I\n' '\l\d 'Preo1oull PlIlUnum' tully double 11t14 

tn "ft.s ?tllrp' Vtfry tully doubl.. fhls variatlon In th. 

nwnb~t of' pet&18 "'IJIIfII 'n be due '0 v&1'1.tal oh!l!'llotel". 

The 'I'lrllltion ob;],"nd In the petal ella.,. wa. '1e'l!ll 

.1lflht. All the CI1U\v'U'1I were oblor",d to ha.,o otla'fata 

petal., """, .. ttr in 12 OUltlrllr'8 '116' aha_po waf I)bC)\'dt. '" 

G •• 1. turt~.P in ~~ cult1VQTg t~8 pet&lo .. ert ftll~'ly 

.,uto, 1ft 15 out tha" tll.y are plain ann in 11 acute. 

The potah "IIr. Nnbed In 14 clllt1YIlN •• 11i:t!lUr I'')tlexed 

In 8 ClAl tivare and "'o,,"ed In J ouUharo. Mn.lY, 

'(;Ilt'.l"en LIt.,'. t Taptl· and ·Yank .. ' Uoodl.' (Tabl. 4). 

Pal (1912) obll"l'Yed tllBt the petlll!Y Iff'!'It 1nol1",d in 

'CaNh,'9 lhv/f'. He.flay.n (19~l) t~_"nttOMa tll"'+118 petal. 

ot 11:'Il'I1 11)."" 11"" :;>ll'lln, wt 1IM.1t !.It hybl'ld tB9.l) and 80mo 



floplbun4all are ~nel'lll1, Nfl •• ed. A toa'IIN ot I •• 

1'&." ill a .'Y 01" ",u,'n.d ed~1t to '1\8 pGtale as til 

'Jd~' Jft.,' and In t~e 'Q~t8ndOrl" .arln'leG 'he 

potlli. havo " cllm.,lon 1 tk, trUled ed, ... 

Th. pot"l .hl.! v&rle<l t~JII culth3.p to ouUhar. 

'1'1. eVG 'Dorls ty.'or-..ann' and • .. 1a11 Karp' tw1 i!llnlruta 
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C")8 011) and IIIlxhu .. (7.2' •• ) ."I'&~ len~", reepeoth.ly, 

Wherea. 'Kalpana· Md • tlr .. "'b.- hat alnlRlI •• (a.14 .11), 

anll malCil'llqlll (1.J7 Gill) .v.,..~o braalU,,- ""pooU,ol)'. 'I'tIe 

pt.Ital .. h& "" •• nall in 'ltlllpana' ().94 CUI -. 2,8_ ot:!) 

'001'1. 't'yllt ... lllann' ()t)8 0 .. II ).62 oill) and 'Molt Hotst;1ltIn' 

0,96 om x ,.46 on), wMt't!'lltt it WIl8 "'pY lal:'rJe in 'I'lltP,f 

TOVlut (7.a6 era x 1.12 CIlI), '11Mt Y!'1&.' (6.,1 0lI II 7.Y/ 08) 

and "1111. Harp' (1.28 c. x S.86 011), 1ft l'88t ot '1\11 

CtlltlYIlN tile JMftal .t .. ft. JIDIlera'o to 1lD4 ... awl11arg8 

with ~u1. lon~l\ ran(ln~ 'lin_1m ".)It em to 6088 011 an4 

petal b"'tladth rangin!!; bswllon 4.1- u t5 6,92 O. (Tabl. ~). 

Qowda !1.!11,. ~ 1979) obt'll",d tl1~h11 .lmltloant dUtof'moe. 

in ruB~O' of pot!11 Un~th nnd br.ad,,,. Hldl •• ' ::4111:al 

18nl"th wall Ncordod 1n 'Pint i'arato.l'" U.6 ell) and lew .. ' 

in 'alaok 'tllby' (4.1) cm), 'OklllMl'Ia' h*, thl maxllmla 

p!I\al broadth (S.)5 CIII) Md 'Shck Ituby' 1\84 alnllllulII (J.1' ell). 

"'1'1 rra,!ranct'J of 'h' ~'" tlow.na 1n tll9 'p"o"n' 

olOOy ft .. l,,4 110 a -.nn"idorablo 81tnn~. ot the SO •• U1"I1'1", 

is el1lUn!'ll we" tOWld to haft slhhtly fraGran' 11011.1'1, 

1" oul tlYnn wore with mc1.n"l.y tI'MI"W" tlOI.1." Md 



t1'lll IS" 'Fnnmnt '10"'" WIlt mo.t olltstan41nll ,,1'1\ bl/thlJ 

tra'ft'lll\t tlOW(!!'!J. .In allot" ... olllthaN the fiowl)nI 

lack"a tra~1'I\nel'l (Table). K.",ayon (1961) roparted 
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tll:tt till tlOI1fIlJ't! .. N wll!rllUy tra~ran' In ·1}or1. t:let"t'r.aM' 

IItId 'John \/ator'll" Md rra~!'IltIt In 'Loll ta', However, h. 

J1l1PP' and ·'",0Im.8 n'!tlnum' had tranMt nO"'N. In 

tile pre..nt .'1111, it ft. ob." .... d tllqt 'hI! nft~", in the.,. 

) eultlvl!lt"!l lllckttd trao:l'!V\ce. lful1ayon (19131) opined 

tMot tile '"l"latlon in the tnillfranae ot tho tlow8rs 1l80!7\!J 

mlnlY dUff to IIt"~ ftr a:1.'IfJwth or plant and we.thor conditional 

an h' IIbll"l'ftd thllt '0111. 1.'IfJ81, are Il109' tl'&1r-ant In url1 

n".,.!" and otll8'" ""en tully open. ~lml1al'lY tile wal'"'ltt\ 

81111 "l~h .11' haold ity enbNloe t1'a",ranc" 

TIl. ""fl~ At,,.llc len~t" 1l'lIt.,ul'Ild 1r\ the ~O m .. 

Dill tlnn had .!\own cl'IMlderabU varia'lon.. Til. IlVlXlr.n.la 

ahlk lanll:th WIl8 I"Ocnrded in '~lIbat"ador' (8.5.67 C1II) and 

the mtnlmu~ ••• in ·Oll.all' (J4,OO em). In the OVO 

'r~k". nandl.' (B1.13 ~). 'B~Ll'a ~~4' (19.S0 eml and 

'rnt~tflora' (11.11 .m) the ~talk l~nRth was vory ~4. 

ho'fflV.I', In 'VlQkv' (36.20 alii), OK"" •• ' 07,20 0IlI) and 

'tAUta' 09.00 all) it " .. vel')' poor. 'fhe "t:llk 10n.,;tll 

wall found to It • .,,1entt8 In 21 till ttYI'U'Q, ranllinlt b~twl)en 

.50.00 Oil) to 70.00 ora, mod8ratll¥ 1 ••• In 14 eultivars 

ran~lnlf, bam," 4, 0111 to SO 811 I\nd poor in 4 Olll. tivar'tl 



ran~lnl!: 'bt>blon 40.00 0111 'Co 4.s.00 om. In '''''pll1''. 

'nll"l'Il1ptel' "nd 'dft :~lIte.pl.oe' 1, WIle gooct I'.'I1ngln~ 

bell1ol" 70,00 01:1 to 1S.00 CIII (fabla 1). Kaanol\an (1981~) 

While "Jfo •• lnl( 'S4 role 0111 d"a~ ~l'Own OlltdOOI' tor 011' 

nOWON, ob.arft4 t1\,,' 1:1\11 10n '08' a'llt!'lIi(8 .telll ling'" 
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was .. 11:1'1 'B""jollpt Md 'flake.', 46.1 .. and 1t9.0 ... 

'tII!lpe'!1:\volJ and tM .I\Ol"tct'lt .. it" 'Dul,bo",' and ';"\roe118 

Ore"'. 18.1. u and 19.0 o'n. l'OopeotlftlJ. 1h1!1 ft!'l.'1m\ 

in tM ItalIC llt1htt" 1J8ltrna to be due to lavltl of ilrunln~ 

as K.sRayon (1981) ob!Mrfad 1:hal l\llnt prllftlnq of I\Ytlr!d 

tA!I. newly plMtGd ",!MI III'Id ,.,dINt. P~1ni In the 

... tabU.h..d roSIS "UGilllll te. the !Jturdy tfI'J'1\ SMIl t!1 tN. 

e1l1te tit ttl. ba .. of 'h. tlll8h. Pal (1972) IJhted t}l:tt 

p~tn~ t:uIIUtllt •• In ""!1l1atlM the aiu and """PO of 

the pl&nt &"d .n_bt •• the ;>1!lJ1' to pl'Odll<l' nAW d'\G1'O"1 

~lft" aapabl. "I ~t.1I'I.~ tIItt.1' ,_til' and notlO .... 

th. p",,"ntsl(8 or Plllen t .. I'tUlty .nt111,,,,ted by 

Ult"" ",0"11'111) au.1n 'J1I~1""te4 1)1 Allxander (1980) dUten 

,ery W1dtly tro. olllt1var to oultlvar. 1h1 aV8ra~ 

poU,," ttrtll\ tY ""'!! hh:" •• t In 'Ferry Pol'llleh" (8Z./t9.) 

and ... yary low In 'Yankft. Daodl.' (6.19~). 'Adolf 

Ho~a~n' (1.6~) and 'IVOry Towe,' '8.9~). It ... 

Ob!lllrved. tl\i\" In 16 olllt1Vtll't pollon fertility peroentage 

wan mi:1f11':lt., 1.'M~ln~ b.w.en JU.O Md "S.OO, in 13 



rancln~ b.tweel\ to.O '" U.O lind in 10 it wa. IIlOdt)f'I\t!!l7 

"1.~1I ,..,,~ln!~ bltt ... n ' • .5.0 to 60,0. The ouldvar. 

'aul .. ,,' Md ',1Nt Prln' had quite ,,1.41)1 peroen~al!' of 

,.,11"" f."UlIt¥ (tabl. ". 

""!JUI". lnt ..... tlnll' o'hllJ"llltlon Inooe wll'" the fltrtlUty 

p"1'OI!Inta~ WMn .!'tlllilt4d by ACI.toeltl'lllln. stain, YGrl"d to • 

et!Mtdullbl. extent .hon COIIIP.'l!'f!d to v'I"8I\1:11, ,'.In. 
AltMu~ thl f'l"t111ty pn!'o~nta~1! "stl"\t~4 by both th' 

.taln Olt!.~d 811~htl1 wtthln 24 o~ltlv~re. t"er. was 

mtt"l"lto .~"lat1011 .it"'n 8 cloIlthars and lal"~ ,&rl.tlotl 

"It"t" 6 cdttYlltIJ 1ttJ41tN1 (Tabl' S)o fhou!!!''' tI,e yltrlaUItII 

wU"," other 6 cnaUt.at'll In th. ioOllun f,r'tl11ty pero,ntll, 

.... 1l1c;!I' and .,d'l'1lt. In ',,:ted Ha.rp', thSre wall d'cNallo 

tn t!l' polilft f.rtiltty pel"o.n~ whln •• tlmate4 by both 

'"" ata In 19_, fhe OYII 'Ak.bonot
, 'Cltltl"l1ll(lnl', "~rant 

(J. 
KI)uP' and 'Vaeul' ha4 'MIIl'I 1\1' dlttorenoe and on th' 

oontl"l1t"y 'Fll'11t hhe' tla4 .hlJlWI .dllWII 'fulatlon('table 5). 

1.1'U'I(\81' (1980) op\nlld \I,d "tla "o'~c)~l'lIIln" stain ha. 

MY'taln lhlt1ltlnns .slnee Lt IStalnB only Mnaborte4 poll.n, 

"'118 tM abort,,1S pollan I. tdll(! tltl04 by tit. unlltalne4 and 

.. ptJ ""l1en waU.. -rhe dry .oemea"1"" i. not eftI!Q'h. 

tj)r the poUen ot an,," or the pllll'l t. bltlDn~1n" to farttll11t8, 

whlGh h..,. '''tell and 11l,tJervloll' All tll'l'O of 'hell!' pelton walla. 

00111'119 and watlIOn (195) oplne4 tI)", the prooedut'tJ Involved 

in yltal .t.Jnlnl{ t. tlill ocn,uroin,? .. oampl1C:lted and not alwayl 

I'I?llltb14. T1Ia ftrllatlle atain "t.I',~.lJt.c1 by Alexan\1er (1980) 



111 

0"1'0:111\"" all 'M •• pmblt_ and ~h •• a oleat' 4lttllf"nUaUonl 

blttwte,. n8naboned an4 abltrt" p:lllen 'traln.. fll8 non-

aborttld JlItllAft ~raln. talc •• aolrtactn Nd "utn II\d "'. 

abnt't~ oMe taa. 11: ... 1" stain. I10wcta U Il.. (1917) 

Gb8", ... ,4 thllt th' ]l!Jllen. t.rtll1t7 percenh.~ was as h1gb 

a. !i~.·'6 tn '~ltfl Ch .. l.'lMo' and :\. low at! 12.29 in 

, 1t1~1' '.1'.. '1lfl1.rup .u.u, (191) IMnUone4 that M'" 

IJ" enmplex hYbrids involvlnl1 intertliJIoltio h;tbrJal&&tlon, 

.]l!Jlyploidy (tr'iplfl14. t&tl"llPlolc1 and lII'IellPllIid) with "1~ 

f~~. an4 mal. otorl1ity. Sahan an4 SlIaatry (196,) 

opln!!d 'hilt 111M POUan ,tullity ull1', In •• t ot the 

earden ftll9"ll and Oba4rM4 ttV\t 1M pa11fln .t81'111_ 

Pl'l'4enta~ In II\tI I'IVbrld tea rolll!\1 nriQII tt'ftllllO ('~na 

Karkne •• ' anll f(J91\1:l!'&1 4cArtt\llr') to 98 ('la\sedl\ 

~U~~ftte V101o~\~·l. 

'.J. nt,,,.," 

~.~e are .ttsclod by .o~aral dl.~.cr'3, !~~ ot '~.m 

ctRn be very d4tstruotl... Jr_ •• ", tnt" a tew ca.e. ""II" tho 

cautla1 ."fIn" :]'\1 tI" a .1n£l, bae~l'l'r'la 01' n._~d.. ,.n., ot 

the d \!Ilta.lttll 1n ~"., are \netted by 1ln,1;1, In Ind lil, nbt!llt 

24 t'ung;\ Mv. ben" li!!ted by Pal (1912). ot 'hllae dlaeaS(lII, 

tim l'IaD.ly. blaok 9~t nnd powd&J')' mlld.w were tell'ld to "-

I'll' COIlllMIl ItClOqrrtmH on • h!,~q .oal. In Brutgalol"t oMdtclnn •• 

't1l"l."fIr'ol'l'. in tM :;It'e8!tnl tnY~lItl>\"t1on. ~O ro." CII1 tt •• ,. 

WO~ ~Ynlu~ted ~~ thft\~ tal~r.nO. ~ t~QaQ ~~ dilos.n •• 
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1'Ml!lU (1970) d ... t"l1ted blaclt .,I)Ot. a t1ll\1&1 dUo.Be 

CIll1.l1A4 by n &p1nSlrmn J::U.UIlt 'I'll. d I •• u. 1. appIlrent only 

on "3.tllt"lt 1 ••• 1'!8 and "t.,~.. 8lAck ot" """WIt Ip)tl 8ppta .. 

lin 'M illUll!e. T!'I4I1\ the rllooin4ot" ot &&Oh lltan., turnl!l 

v.Uow. and 1 t lIIJon d",,;:.. 1he bbcle IIPI't lnte.tstlt,n 

.. Mell tMir MIId_ In IIILd or lat. Iwr .. r and aN milch ~o 
in 80 ... yeai'll tllan In othON. HOlltlayon (1981) ob •• rye! 

that til .... bleolr !lpt)t" haY. yollow trin-'nd mll"l(l.n3 Md thl 

"A'lV), Inf.lltaUo~1 Ip""ad ttl lent Inn. and bter to ntem!S 

_111011 dt. back. It 1. IInooura~d by ~ta!ll\ ahOt'taN' and 

If'lI'Jll wet """,PIer In IUllIIIIOr. Pal (1912) l>lt!In\1on04 that till. 

ta 1\ .1tt'ly cU"tl"lblltlJ4 dlo,)I1IJO 1n Ind lil 8180. Ttl" 8'" tt 

aN If()Mtil'll'l, arr bl~ 1111 a aelltim&tl)" in c11ar,:,>tor:.llld th, 

tun~tJ I. nte! to Pt"lJt!uoe I!thy11ne r:aa, whlGh C!'111::1IJt1 promfl.'"1'0 

dl'l!n lld Ion. In the Pte",nt study. it ... ob,""a4 11\at 

21 CllIltt'IlPft weN lI\,.,,1y "uIOI;'ltlble. 20 mdemtelY 

"llllo'pH'II1' and ) IUllo'pt\ble ~ bille. opot (Table 6). 

~a!1hta'lC!l to bhclt dpot _a not 01)19$...,.5 in 111'1 of the 

cul th1l1'lJ. Pal ~ 1912) .. h\ad t1\;}.t tha" aR hllt'l1l.'1 MY 

va,.\!ltl.ea Which I\l'tI knnwn 10 be Cf)lIpl.~ly reslatant to 

black ft~t and had ~iy.~ • 11., ot f&1r1y reuiatant varloti ••• 

'1.","\* (1979) ft)'l' '1'1. fln' '11~. ":ported em • .,1491\0. of 

bl,ok I9pat rae\~t~o. in ~.a.. Th. new cu1tlvar. wet"G 

01l1110t04 fnlDl at'I r, }lI)P1l1l\tlol\ """lYe4 from 01"011:1<'8 between 

• wtralll"ld tOI"ll of tl\l) Dlack .Pot Nal.tant .'1. ~ 

and th9 cnrnr.nrola1 ou1tl.a~ 'Goldl1ock.' and ·~hlof. 1hoa' 



ftlt .. l .. lUft" WfJN ''1pn'lI!!1 0014', "poUevI 'Illow' and 

·!1tJr)tle." Plnk·. 1Ia.lll\ehen (1980) Np!)M44 tha' of tn. 
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" ",b!'ill tlta ro ••• '1'1IId114 enl, a ('Apnllo' an4 'Ulunt.) 

won ' .... ht.,,' '- bl.ole ':PG1:. 

S.).2. i'p!dftrtmU1n, t:Jphjl!ml1l!ta !)iMP") 

fawdery 111 lid I", OU'" by 'hll ftlft~u. Ipbfl,msllt9' 

PJDQQla. 1, • very OO~mon roe' 41""o.eo, mostly e.tn 

on YOllllt.t >:l'Dwtl'l. ""1 to ®aly pOlfliel' I, found on yaunc 

ba..,e, ot cut'""nt 1PI.l" of ~wtll !!.nd ourllng or leulS 

OOCld!'. 'h. tun~. appean wMn..,,,l' '"' day" aN "!'!II and 

·tl\O n\("'. are cool. Il't)' condltion. t:ltout' t"'3' 'Ilri.SlaM 

in 'BI1IPOl".ltIU'., In 'ha powdl"lry ~lld"'" I, •• en m.t coC'.r.:GnlY 

in dry .. athlr (Thomas, 197Ct lthalll\or an4 Oll~,. 1911). 

Thl. dl1"1104 ean .,. .,.."n .. dll!'lnp; ,IU. at .oanty rainfall. 

rOllne trt'O.ln'~ "PrJ /C(\t colllpl,oe.ly co.-red II>, '''I .. 114 .. 

."d quite t-requ.enuYjltltftotld l)u4e 40 Mt open. Til. 

plttah MY beeo_ dlllcolour'8d, dlllllrt.,4 an1 finall1 dll. 

TM pt'lt • .,ft' ~tudl " 'II !\led tll"t )It ot '''I SO alll t1 'fIl1'lt 

"eN tGbnnt. 1 ""re 811'0I~t1bl., 1 11·'" modlralllt 
GuacBptlble and 2 ~re ~l~hly 1, ... ptiDl. to the powdel1 

IIIUd •• (TabU 6,. " •• hP1l\dl (1919) Mtlctd • I ... IIN 

oll"'break ttf powdery .Udew at '.""han 1, :c','lMKS"'''' and 

ob!),.'tYlJd th.at oat of 54 .",('lIlUes, 40 .Iul'"ed I'f)llatMce. 

4 wero mdllt'!!tftlY .... Id,~ta.,'. :1 .,dantdy ,"uctlpU)lt 

Md .. 1l\~1 .llfJOep'dlll.. '!h' ollltlv41'1 'Aqllat'luo', 

'CaPftl"111 to .. - and 'I.1ItI4of'll' w"" found _, b. ""18tllnt. 



1.4 

'!'lI ••• odltlv(1!"!f WI!!"! t"ll!\t1 tID b., toleren' 11\4 •• aMple ... 

(Io"I"l1ltll'1"" allo. Kao1c""" (1980) repGrtttd tM' Gut ." 

1.5) """I .. rl,tle. ,tudl,4 b81on"in'· to dltt .... n' 01 .. ,0, 
the flYbrlct tell ou1 th'1rl 'B'111"t' and 'Oy.t1on' IWt"O 

J'fflJt'ltMt to powdll7 mild... fhl varlation in tM <1I.S(·&3' 

uleJ'll1lOl OjIjlIlotty 89 ..... /;·.nlnly 111.18 to tlflvlronlJllJntal and 

varIetal t.<ltor.. Pal 11972} mIllltione4 that a varitty 

dt"lII'ld to blf ~.htant In Me pllleo mrty ba found tll ... ;Uble 

In t),MthIU'. 

Th' 1'\')" 11 w!d.1y IllJod tor dlU'l"Ilnt pl.lt';lOnta 

lltft (!tid", dIsplay, tllhlbl1!on and out fiOlfnnr. On the 

b".l. ot til" ... ludton 01 tht SO m ... 81.11 U\'ll!'8, Htll 01 

'''tft! tlN fttund to bt .ultabll tor dltt(llnmt ,I.lrpe ..... 

AI'!b~~'f\4or (;rl811hnd. 1918)1 , .... fiow8rln!J wah 

bl~ pnl"ttd 1'\11"'I1"'\UI1I ~d blld. openlM Into II.llll)'3' high 

OMltred, 1a!'~ '-'lIbl" n.""" ... WIllch h:'l" blend of delft 

mIn Md i\1M4artn red. 1.'''' noell"ll ate .1l~U.l' tra~rat1t 

and stay tot' a lon".r tbe on the plant. Vl~I"t\lIl, bus", 

with l&n~ IIprl~ht At.AI a~4 le.a thnmy. Good dl~en.ft 

tft1e\'!l.'\OI. 

IIn...,.tll, (C:aujllrd, 1916)1 V(II't"'/ t"", tlo"l.l'lng wlth 

shapely 'Clal'lttt fiu'lhed. with turko, r'@d fiowol'l borne In 

tl"U8"'" and modontlly tra~"'l\t. 'fhe nower 0I)10ur it 

un!.~ll\~ nnd tll~ tol1.~. 19 ~'Pf att~otly. and shiny. GOOd 

~\~,,~". toloruno •• 



~ ('t'IIn,au, 1916). On. ot til •• tlt b'.lIt1td 

bicolout'(ld elll \h'lr, ml'l nOVfe!'ln~. 'fh. 1 lr:;e ClInlll")' 

yello" nOW(tH aN tlIl1l\0t4 wi. tl\ Yln.Uan Pink and are 

IIOdeNw1y tl'll'l:1'Iftt. H~rolJ', 4Ql\a. and leI. tMrny. 

Oood dt90a44 t81oPlnoe. 
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CAel"',,,, Lay' (Conlllln. 19~.s)l One ot tPlS b".' 

Iltl'lltl"" and unulu"l ",Be,_ P,.. • .,.IA...,Uy p1nJc wl tit _hi te 

streaks and Olotollo. p!'IIduclnC number ot .... Ula 1lk. 

flow,,. "hloh hayo ~11d fnr.~~e~. Good 41,.a .. toleranco. 

Den '''9rt' (Tant.II, 1918)1 One at tl\9 <lIlnt tNt 

flo"'0t"ln~ ",_pllt te •• 9mduoln~ .Q&lItlltdly Bh3?td 4"110'" 

CIlf'd lnlll red nolVOrs ",,10" appear allln::1' blAOk lind Ita., • 

• attn, petals, Th. foll~. II Ih101 and .ttraotlve. 

k'rA::ma' Hgl1r ( ic(Jredy. 1911h '"" flo .. rln;; w1'1\ 

bl'. pslnW ortmlon bllcia O~l\ln.lt toto lar,~. to 'fery 

hr~ .no~atlUn'( BOlterlno pur.,l" 11011'11'1 .hlch 8.1'0 hl«hl1 

tra~ral\t. Gnnd dl ••• s. tolerano •• 

JAAuosell!! (G.lljarttt 1910)1 Lat'~. 1IIlllnltlelent, 

"l'Y ~hll?81y blnM'J at tully dI'1I11t1. ,he whlell '1\"0 IIlgtl 

oent~d ~~~ h~ •• re •• pink colour. Til. flowera stat tor 

a lon -8t" tiM, L"\t tllorny Md very me tlow.rln4e 

r,,,dIel (.oltk~, 1919). One ot the most be~u,llq1 

blcoll)uJ'tPd hybrid t •• 9. It "Ill! "l"I .IUlpol,y flo-1' bud. 

and nO.''''I. Vory lreo flo"I'\n~ h&'lln, phlol pl&J1)1. 



petah with .piN •• rlld tIJlIllrdl! thlt .d~... LOnl( 1aa\t!\~ 

fiOWf'N .UII 0:14 •• Y, attracthe tolboCfl. 

311; 'i2r pavg (II".'" 1911). fro. flo"ariMo 

outaul')d but y.11o ... , Y8ry "hIlpllly 1lI1d hhll centred nowen 

""tell .. "" .. "l"Patel, tra'{MJllt. P'olh~o 19 dark gmtn 

'inti ,,10'''1. 

~ (Kawai, 191.5)1 Larll;o, tl1.,,, contMd baauU­

tully ,h'lpod 'blOtllol.lNd tlo"" aN canary y.l1a. aUlhad 

wtth .~tra93 rod .d~ •• wlth modetat~ t~08. 

AlIV,,,lurt (Al'!:I'1tl'IW" 1911). Lon~ f]h~pely dplnel 

t'Id bud" Gpon 1I'Ito ,ory 'beautitully sl\apod aplra.a ro4 

flo_ora fl~8h~d with tyrlan p~rplo od~l. 
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P1xa1 trlz1 (BOnrn9t", 1910). Ona ot t~ most beautiful 

ol.a~to hybrid ta.l. ~1t~u~h hal ce~a1l'l llmltatlona 

qnlin .11I\~o'" cond 111M" hIlS extra h!'~ p!!l'tlot 

blllO:na !thloh open "'1'1 .10wly. Goo<! d tau." tolor'3Rll). 

Joutnogtl1A (GauJBrd, 1910). t.r~. mft~\tlclen', 

.~ry '''~paly bloo~. ot tully doubl_ ,lSI whloh art hl~h 

oe~tre' and h ••• ~." pint oolour. til' tlo"." .tay tor 

a loll~l' til'll. Lee" thorny Md •• ey tre. nO"l'1n~. 

fat]rt12! (~e"k9, 1979). One of the IDst btautltul 

btCIJleu~d lIyorld to.", It "." Yfl')' .lIapoly nO~~'r I)udg and 



no.,,". Very t"e tlG .. r1n~ My1n( PItlOlt pln'»ll prtUls 

w. t" .,1.1"II1t11 !'I'd ~ . .mpd. til.., ~4,;1I" Lon( laetinF. fio'''''" 

w1th ~O"SY, I\t1;1"1ct\"" tl)lll\,~. 

!S!!d :;j!!,2tftrp1ftce, (W.l'l'lnn, J " P, 1974). L.~ 

C:\!"1 tnn1 rod p.,rfectly to!'lllm1 tlo""'rs eMf I!l)dor'lt81y 

tra~rant and 111.' tGt a 10n;lr tl~. 

Xl\nh~~ 099d19 (Ko~'., 1974), Beautiful bloo~. 

olltsta"d In<!: \fUll blond ot po PP:( ~d and lIall1'Ol\ h!11l thicll, 

."1", petal,. 1M nowllr 1e moderately tra":t'Wl1: and 

ot'11" t"r a lon~lr tl~. 

AM'B'tilMp' (A.Uhnd. 1978). P1'H tlo,"l'ln~ w1\1) 

bt.~ ~lnt~d nu,tu'!'tlum rod bUdo oP'1ntnll \n1G Ill,."t 

,,\~ cent~d. lar~ dOllble tlo~~ ."leh haYI Dlend of 

dlUt rone and IIIMd .. rln Md. The f'\.oW\I'l'O aN .U.:;htly 

tra~t'Il.nt and "hy tor !1 lOI\~r tbll! on 1:1\. plant. 

Vllf,Ornus, bushy with lDn( IIpr1:>:I'It lite!".! &!'Id I'" thamy. 

r~od dl ••• 88 toleranoe. 

ArhMIl (WlJtlk!1. 1915)1 V.f'Y ftl\spely, 1\1.~ Cllnnec1. 

ma1!'\~old flt'M~. nO",,,," flU,Md w1\1\ jaspot" t'4l<I lit ad ,ltI. 
L!\!'I'l:I. dOllblO bloll!\'\!J Iw,,, rrw:Iderat. tra,o;rana.. l\)Ua~ 

9ull', 'tnd ( \0(1",4y, 1971)1 A !lU~!'b out newu 

va"t.ty. whtoh lut. til!' ,.t"'I long Urns. 1)1\1'l '!'tIll petal. 



II", Y .. 1Y8ty, ,,!try tree tlolf('l'lng with IMdllUll, .... pel1 and 

.1'""Uy fl'll,(l'ant flown..,. T"+Ult 1Qn.«th 1" .,.'" ,~od. 

rem fstrnSb! (Kord •• , 1911)1 L41'4f), opt" cuPped, 

d!tub1., e'l",lnlll reel nOd" lut tor ftry 10ftI'; ,1".. 

mw (V.!'b".k, 1911)1 Internatlonally pc)pulnr tGr 

out tlO .... N. D.ep oardlnal red budd open Into ".l'lIIl11on, 

vel'1 .""pely, IIIOd tum 11114 dOllblo nGWAPII. 

IntntlQra (I'!elllll.lld, 1910)1 Pointed, shapely, 

'brlok 'Md bOOIl NlowlV open to ra,oal vol"Jllllon fiowel'8 

.,lIterll II .. pint tinted ecf~... Til. tloW.N ar" IlDtlerately 

tl'll/fNftt and "aY. yelY ",04 .talk ltn~ttt. 

!Ui!.l (KllIItlll"{ ~M~, 1976)1 l"l111M" Vl'lan 

purple llIIJdiulII floweN willett a" lo,,~ l .. ting Md very 

Ilhap"l1. 



SUMMARY 



1lI. ,!'flaM' ", .... tlR ... lon ft. 0&1'1'1.4 (lU", to study 

and ,"!IIpare the .atent .t Mrl."Ulty In IIIOrpbOlo(lca1 

Ol\aftlotert.U •• irl90lYtn4 both YI,(.OtaUro 8I!d n.ral 
oharaot.rt, pollen t.r'tll~ sta'~e an4 41aea.e tolorance 

In 50 ,." •• 111 n..... :'o&jol"l\1 of 'h. ollUh"N tlnd ... 

In ... t!~lltl''n .. ,. of reoent .dAtin, 1"11 • ..-4 durin( '11' 

Y''IP 1970 'to 1919 except "C.rwl.". LoY.' and • !'I l1Yat 
• 

",.t at til. oultlYaJ'1l Wtlre or lXOtiC "pleln an4 on1)' nlne 

w", at lrtd Ian .rlcln. 

'l'h. "tudY 01 Ifl'I)wt" habU 01 dltl"ren' ..., .. oulU. 

yare ~"oal.d t~~t all the oultl •• rl ,xe.pt 'Cmrel ••• 

Lo".' "3d .reet habU. a wall ob'9l'Vitd that th.N wa • 

• arl.tt"n In thl ~,."wth lI.blt nrnon~ thl oll1tl"ar.. Ten 

'tlltlV'l~ Wltro tOlllld to _0 _re vltte"'''' and 1I11l'1111 at 

cnlll;'\rIl~ 'to tn. other 11111 tin". '1'''l. ¥ula tIon In th() 

~wth h!i"lt ••• , ... 12 to bl dUI to .Rflmnlllllntal oon4111o,," 

ftrl'ltal gltlSl"IlOtlll'tt A"d ..... ,,1 the plal'lt. variation 1n 

the "'(\ra~1J Plant ".l~ht no Oh8I'Vod to b •• 1~1fl0&111. 
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'l'he 0" ·'ted P1Mltt' U8.S0 em) an4 'Jollvln .. lb' (59.22 em) 

hll}~ ~1nlr:lIal!l pl'lll\ h.l~)lt 4nd ·Phrrz"tll.plol' (1.S8.20 cal 

~4 'L""'le:f Jllblle'l' (1S0.71 ell) "'1« It'ldmlltl Plan' "u1i~"t. 

VI. "ltrt.tIM !n til., OGIClIIl' CIt the steM W&(I not 

oon~ld'~bl~. "G.8v~r. in t~. aultlva" 'Ambl.Qado.· the 

dllrt broW'll." "",d colour I)t tile YDIIfI;-; '''111 "'1' found to 

p.Jf'jfld tIt tllll 'II'ltIf"if lftlllQ. 1f1lillly ll"l'llflclJnt Yliriation 



ft. &"'!'1,."""d in ttl. ".".Uy or tl\om. In 1:"'''''' OUltlftN. 

,he 0'1 'At_baM' !tad 10 .... -' (0.61) nU:'lb.p of tl\om. PIll' 0 .. 

'lI14 en t"It Gttntrll!'Y '!tl'lbltl' tnd u many aa 18.41 1:l\om. 
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pel' 011 af\d 'Alllblkll'. 'KOMa' Md 'Vicky' _nit "14111y 'hom,. 

In1:~~st\n~ly. 0'18 'Adolt Koretmann·. 'Chl'PIn~lnl'. 

'nll11::MtItJPlo1' and ·"ohn 11.t8"r' Md all tIll" •• b.d tMm. 

ana 'Oha.al' had only .~1 .1,e4 thorn •• 

It was observed th~t t"QTV was cl.ar Oyt yarlatlon 

In th. tol1.~ a"~taotert.tlo. or th,,~" OUl1:1varn. Til. 

colo'J!" ot 1:h. yo un '!; toUa'le I'M ~d tmm nan b."wn tllh 

red to 11!'(bt I!t'''on ",nd th1\\ CIt M1:UNd toll~. l"lrt(1!d trolQ 

darlc bluish ~l'8"n 1:0 1 hht ~""en. Con.iderable nrlatlon 

.xtst4id In t"It ."1"11." l •• t _'!'e. d.t&l'lIlne4 in IIltt~,.n' 

m,," cul tlv'lre. 'th. leat JII."". W1!A tound to be IIIIUll~ulI 

In In-amman.pl.l' (88.a, sq. Oil) and 'ro1kloro' (84.66 .q. 0:1). 

.,,4 !!I1n tl"lum In 'ahazal' (29.11 sq. Cftl). TII,"'o.u 

Mtloe'ibl" Y'1f'ld\,," In 1Ihe lellt sMpe at the to •• au! tlvaN, 

'r"" 1411&1 ,,"ape wall tOll'\d 1:0 be bt'Oldly .lliptioal 1n 

CYlJ 'Akeb",\()'. 'Ph.!ll~,p\.l' 111\4 'Fra't1'II\' Itour' II latlnctly 

()vato io ~ll.'1IUy oboYl\te In 'A'!!~11C111 and ITapU' and 

b~a~ly elliptioal tft Oy,tlI in 'Jouv.noell.', 'he testure 

of til. lellt nhib I Md !!I1i'Tht Y'll'"latlone, and 12 cuUlvare 

"ad Ul1tirtctlJ ido.!]y and 'lhiny 101lY'''. 

TM tJtudy of the SO moe ouULYal'lS w1th "~rd. to 

the nnwef' ohllraot""I'Jti04 in th. ilreeant In.,aetlitlltlon 

bWIlP\ably .Xhl'l,l tid • wid. ran~e ot Y IrlaUnn., 'fh' 



no'"" 'bud .t_ \n d\tr"t'8nt rose odUlt_n Y>1pl.d tm. 

lillt'~. IIIIId tu. to .111&11 allet 'lie t1o'~.r bud ahapo r1ttl$ed 
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tro,. bold t4t poll'lt04. 'fll. noNe!' bud cololU' 1n thOlle 

Gultlv,T9 ~.hlbl~ Q wide varlatlan. 'lowor bud co1Gur 

.... f'f'!I In lIl"J"t ot til" 0111 t1 .... "'. The oy. ·Ca"le •• Lnv.' , 

'r",t'Y '!'oPt", 'Paradlq' Md 'SUIIIMf' "at.' "!'It quite 

dbtt"lot by ",.11' no.ep boo I:I)lctlu". 'l'IW 110 .... 1" .".~ 

... ob.,I\I'YM t" Mltc& 1"re"l "pH t oenttftf to fI1~PI centl"'l4 

in 1'1'\111 cut tlYllt'ft. tn t""Qtln~ly. thO t1<t ';'t" "ha.,. "ae 

blo'" tn tlY. aul U.I1"", CarwlUa Uk. in two, 1'1.,." GUPped 

',Jouft(lOflle' , 'Inwt'tlIJft' ."d 't.,,,ry tower' the tlOlye .. 

o-pen tnc II!I.. ~ t"." 'Il"". 

The flG"'er 

\hilt Gt tM oulUvarQ hid 

....s co1eurod t1G~'ffl". ho .... r, In etx '''e tlo ..... eolGUI' 

.. " pinlt. 'I"!'III1U!nn 1n thre., yellow 111 fout' and blonG 

ot' ",1011" In nine olllthu·.. Til.. OYt1 'A"lCOna t , '!;a'Plt1e •• 

Lov", ·V,,!'l. Ty'ltflf";rMn' _ • 1M,." 'l'ower' f • Panorama Holiday' 

and 'Tlpt\' ""m qutc~ 'l.tl~at and CYS 'Akabono', 'Canar,r', 

·Chttl"Mltlnt' and 'Par-alli .. - h"d blooloured tlo .. en. or". 
flower dlamotor wtthin and 'Gtw8~n tho oultlvRr'S Y~rL.d to 

atl:'lI ut.nt. The lIIinlml.lJll no ..... 41~t.t' wa. I'OOordN in 

'0".1&1' (8.0 O~ \0 8.S 0.) and u~lc~m \n 'FLrq, ~rlao' 



(1-.0 o· tit 1 ... .s 0111). tM "Umbe" of lMt:\lrt aleo 'la1'1t4 

to .. ~""at Ixte!'\t., '!tlt eft • Onroh .. Lo,.' IItId 'CbauJ.' 

had ratnlll1UlI nil/libel' or peale WId 'h •• ., 'Au.SnI' hall 

Il!1lltbUlII nu~b.,. .,t p8tl1L!!, '''.''\1\1', 'Mol"N' and 'au".' 
exhibHnd .. ,,1". l"1n~ "r "1'\.1\1»11\ ty wi thin the OUUba." 

.." 'h !",1Jal'i1l to "'" pptnl ""1'":'081' al'ld • tl!l!ll."\fII'Iepl.1' arI4 

'!l .. cI ~b!Jt.rpl.oe' 11M,," 'Iftry .1hht nt-iatio". the 

petal" ..... lnell'l'ftd 11\ 'CaHl ••• Lov,,'. '1.pt\' an4 

'Yank •• Dfltldl.·. 'the dM at 'h. p6U1o urted til 

d \tt"~l\t mt-.. !lie c." "D"I'I11 1y.tIP.!lMft" 111\4 ".41 •• 

na"p' had min 1111111 ().)8 om) and. ruxlr.tlla (7. 28011), ."ft~ 

pet'll len!!;th, .... peotlY.W. whore .. "ltalPIVU,1 and '11r.t 

Prb.' had l1I1nllllUIlI (2.84 Ollt) and ... 1-. (1.J1 oQ) .Y't"a~ 

petal 'ro&4th. ff'.pectlv.lyo 1'1'1, pitUl, dl .... iJ~ll 

in 'lCalPMa', '001'1. TJetet'U:aI\J\' and 'Adolf l{Ot'llt.-nn' 

"MM." 'I0f'Y 1nt''t8 in '1..,"1 tower'. 'Fll'11' PrllA' and 

• ~lfll!J Happ'. Of the '0 roS!) aU]. UY1U'" 14 _l'I III)(1lrate~ 

tt'1\~l'IlI\t Md the.,., 'l'l'I1p;nnt "011'" had hllh11 tral!!1'tU\t 

flo .. ,.. !hl .talk l'n1th ~o .~r1ed w1d.ly \n th6.~ 

50 ~~. o~tl.a~. 'he .va 'Amba~~~.a~' had maxl~ 

(8~o61 om) and 'Oh •• al" had IIlnllr.UIlI ,""00 ell) stalk 

The J){\roun~1lO of pOUen tutUl ty •. ,t\rn.'1ted in t" ••• 
cul t h~", by Ils1n~ .. rsa \l10 Iltdl\ us found to 

WIry widely. !P." OY 'i'."", l'ersaho' (Sa.It9") had ... 1:::11:1 

pellen f."tilt ty Pf're.nta~ IIt\d 0.8 'YIIl"!!e "lIndl.' (6. )9'). 



'Molf HOl"lltMann' (7.66~) an4 't'fQry 'l'o"'I" (8.9$) !\ad 

IIIltthlllJlo An In'"re.Unlt ob,p!'\'dlon mado ."9 that th& 

.,.,11111'1 fertlllty "'!'Pnta~ wilen e·~tl'ut.d lIy ac •• ul'lllln. 

!fuln Y'll'lltd to a ooftllldll,-able exUnt In IMIl1 0ll1th'1N 

.~en enmp~red to the .8rt~tll. otaln. The tv. 'Atobono', 

'''''ltMn~lnl'. 'Prairrnnt I0UI" :!nil ·vag.,i' IIl1owt4 1e.st 

dltt,,!"!ll'lCO and tho Q¥ '1"lr.t 'rho' 11:«2 slloll'!'l 1II1'~ot 

dlttn~ncft bntwoon t"o fertllity porconta~e whQn •• tl~1"d 

by "lit" til" stains,. 

ot t~. m3ny dl.~a~o8 on ro.!!., black lpot an4 

IlOWIII'Y 11114 ••• ore toW'\d tG '110 "I')' ODIlIJII)n 1n JjM~l.,re 

"'Chly .Ill!lcepttbllt to bhek .)lIIt and :J weN Iu.coptlblo, 

_,.,"as ,.,,,t "t 'III. oulth~f". ""'1'0 found to be tobrant 

toG ~e powdlll7 milde" and a to. ouU1Yat"1I weN to WId to b. 

"l~ly .ulcepUb1e to jlO1!dt'ry 1I11do". 

1a3 

,," "!II! baob ot N.I.IUO II'Id dltfou".t,," ot tM 50 !"Ollt 

ollltlvR~. OO~ of theM •• re 4esGrlbn4 as suitable for 

dltf~ront PIlrpt)",. 

'/oI1l'Dal:Jado,,', 'AA~.lulI·. 'eNlllt)"', 'Cal'Elle •• La .. '. 

'Deep !lIlO""", • Pra ~rant !four'. '''0''"(\0 • .1.141'. '£'1arn.dllu' 

~~d '~umrBr days'. 



'At_benG', 'Aqu.rlu,·, ·ptrgt Pri .. •• 'Jo.v.n .. l1.', 

'Parn~\B.·, 'q.d t~.t.rpl.OI· and ·Yank •• Doodl.', 

lett cpt nger 

·A~a.~ador'. 'Arison.', 'B~11·. le4', 'PetTY 

Pn~che', 'Ilion.', '!ntertlora' ~d 'Yasa,l', 
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ANNEXURE 



Al'frtI'iXURJi 

~!et""""ll'l:IG&1 data recordod f1urlllif tM I)xporilt"ntal ,pQt'lod 

"""ttll, 11th of 'l'fllllp@8tUN ("0) 'lelatLn 

:,bntll A yn'4.1' t'&illtall rainy --------------_._-- hll1l11dUy 
(m':!, day. in "iaJClfi1ltfQ :dnllllum (!.) 

a mnth 

Jan 1111 I")' 190) 0.0 0 28.) 12.7 '1 

l' .. b'I'U'lf')' l(l8) 0.0 0 )2.1 11.0 It9 

1''ll"ClI 198) 0.0 0 )1J.6 20.0 41 

Apf'n 198) 1.0 2 35.2 a2.) 59 

'';ay 19B) 102.6 6 )4., 21.8 61 

Ju". 1118) 151.0 10 )0.1 aO.o 61 

July 19B) '11.0 11 29.8 19.8 68 

i\U<P\l .. t 198) 162.9 22 21.8 19." 15 

.... ;:>ttt'!ll),,1' 198) 161.1 22 21.) 19.4 79 

t'I~tob,.l' 1')8) 69.6 1 28.) 18.4 76 

'f"YIl!"bfl!l" 198) 0.0 0 21.8 1.5.6 65 

O.o"",b"" 198) )2.4 6 25.7 16.5 11 

Janll1.ry 1984 0.0 a 27.0 1.5.9 6) 

J.l'ebf'uluy 1984 4'1.7 a 21.7 16.8 62 

.. "all 19f14 10.1 4 )1.2 1'1.5 n 
AJ>l"ll 1984 12. ) 2 3).0 20.S 57 
~y 1904 14.2 '+ )4., 21.) S5 

til tal 9)7.9 98 

lollla"l 55.11 '.15 )0.36 16.52 62.401 
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