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•1. ;;peCiWf>n8 of le'lIIe" of C, rlentflt:'l (,ImeriCfln chcntnut) were

obt"lncd fl'ol!l;

'<. SproltLS in the JAfi'n'tlol1 U.-.tton,ll Fore,.,t .....on"tgomcry County.

Virginia.

h. Orchprlls lOI":r>tco nt Virginin .Polytechnic Imltitute rind titate

lIniver8ity which wer", !It,,,rted froln V,.riou8 seed !<ource3.

c. Dr. RtchArll JAynCG. Conncticut Agricultural f~p. Stn., New

n.wen, COrul.
,

? Specimcno of lenvea C. crenntA (Jnpaneac che8tnut) were ~bt8ined

from;

A. Dr. RlchArrt JAynes

b. Vlrs:lnin Polytechnia Inlltitute rind Stnte Umverl:lity Arboretum.

Dlncksburc. Virginia.

c. C,'rnpuB of We,;t Vir~inin U.nivcrllity, Mo.rt;;:anLown, \(cut Virl~ln19.

3. ~lIleci'l\en!'l of le,'v(l'" of C. nntivl1 (furope"n chestnut) wore

obtldne<1 from;

:'. Pro:fc8.',or P,rneoto Viet te7,. Tlep:1l'tproento dro Hiologill. }'Ilcul t"d

de CienC!'~. UtliverBid"ll "S'lll U"60 <Ie Compos t..,ll1, n Sp!lin.

ProIe"'l'4or Vieitez ;11so suppli~d hybri<l,a of C. S"t1Vil with

C. 010·11 i;1rl1 ron FInd C. cl'cnrt,.,.

b. 1lr. Rich"ru J,o.ynes

C. '11'. nrucc Givcn;1, 1.'rpmctown. Wc:)t Virginia (We9t Vireinilt

Depllrtment of t-l~ricll1ture),

4. S""'e1monrl o:r le"ven of' C. mol111",lm" (Chin>wil chcntnut) were

obt~inp.d forld trees e;rowing on the ca:nIlUl> !'nel in the ,u·uor",Lru,l

·'nd horticllltllt·" f"rJ~ of Virt:ini,< Polytechnio Institute lind

'.;t."tf' l!Ilj Vnri):l ty.

). S'}cci~~enli or le·'v.. '" uf h..'lbrjd3 of C. denl"l'l with C. Cl·enatr<

'0
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find G. mnllhalirnn WIH'" obl"imllj fro,:! J)r. Rich"rd J;4,Ytles.

6. ljll.,~, I ~'"'r'''''

'.fl"'rHOWl

'rhe herb,.rium (lpecimens wp-re first eX:1m1nell under ;"\ rtissectinr,

micro'"1cop.' lip Lo m"gnific:<UO,HI of 160 X. Le,'v':'lJ frulD lwt'nly-fivt:!

illdivi,lur,l"l of e"ch s[Jeci"!cl WIl'l:'e ex,..min~"l \lm3"r tht! <.li,,>:<eclint:

lIlic,'Oscop~ -fOJ' not.ice"'hlf: t'e"tllres. On hoth th", "b,...:..i,.l :md fldflxil'll

"'.r.f...oe,,, thE! ..ntire mirlrib. f'our "6cononry vAlns evenly sp"ced

From If,-.r tip to hAne, nnn thl' nurrounding IFlminl'l" were ex~"nined.

"'11 "trllc1;lU"fH) obnf'rvctl (':0<.11(1 bfl found on An I"hflx1fll nection of

tile l"",f "t " jllnction of the ;ninrib "nrl a ~ccond>lT'Y vn1n.
": ..... ,1;­

{jee LiOns

rl:!'lIOvell :for obsp.rv... t10n 11n1,,8' thp. 'lc:mnin8 electron microscope (AMR-

Tho were mounted

,..' :';:"'l,31(1e silvf>r p''>int Il~ ,<In '<>i\hc~lve. COf'terl with" very thin IHyer
.,' I -'

ItT ~r, " or 501c1, "fl,l eXf>ldned "t 10 KeV tlIJlng the aecondr'lry electron
"I ,,'.... I..I " tlrqlfl>;ion mude of the SJo:I>l.

'. • j
.' 1 ',

1'he ~;t'M >studies ",howed ~h"t there were no llitscernible dilfer-

..ncp" in -t.n.. ",lrllc~urp. of tIl>! r;l,·ndul·,r "nll nOll-e1"ndul"r tridlomes

of ll"'·ves within e",ch llpecl",e. Opserv,·tiona for el'ch speclea anci

hybrids we ex,.,mine~ -'re r;iven Ol"1.ow:

Vi.l~IIN' 1 is " low m"Cni1'ic<,tion pic~u.re of the urlllersurCflm'l

!11'11[llc h"'lJ'~ were lacf'ted prerlomin.... tely on the midrib fOnd on accon-



r:lo."'· "pOl of l.y\,ic"l I.ll"lIthUnr h"'ir~ or tho l,..nr IHll't"I'lCe 0::1'

C. 11t'nt"t~ ~rp. flhown 1n 1-'1'{ur(,!l ?P. €l1l<\ ?b. ThtHIl:! were luc:·ted on

tn/' 1'"'''I1I1P, 9C'cond"ry vftina. "n,l on tile liilie at the ~idrib. 'i'he:!

""fOr" ·bun,1"nt ..nil """n' (·venly <11~tribllted ov('r the entire obf<.ltial

P11':'U"C ) 1$ " low 'lI"enific'-lion pict.ure ot ~hc unrlcrBurt"ce

01' thl" 1",..r of" n .T"p"'nene chp3tnut. ~tell"1;e h~1ru with nUJllcrou"

prlllll (1?) -rc found on t.1I1' 1"',1nfl of" the .. b,-::d('1 llurf ce. The

nr"\~ of thp!l(' h"irn "re I'lIlProJli,.,ttely 80 I¥lI 1n 1cn61.11 (F1~lU'e 4-).

p'lRllrr 5) 1oc.,ted on the If,,~1fla c10stl to t1\e 1&1rlr1b. 'ihe flbaxin1

S1nr;1" Iwir'" ",pre tw,'n on thr: m1(1rib pnt! k(tCt,)/l<1'ry Vtc'i1l8 of

h-'ir!! on thr: 1" !ilL.... lJl':conrl"ry ve1n::!, f1nll i'li<Jrib. 'J'here wtlJ'e 1\

"llo,l .. r'-lf' nU:!lb{'r or !.h"l:l" IIi 1ple h"1rn on the "b, x1r'1 lHU'f' ce or
bot'l r.UIl nnd ah,.,rle If!T'Vf>8 •

• tY1":I"'.--l .ltl~n""lfl~ htil' or c. cren-'~a ill ..hown in Y'igure 7.

The extf!rn">l 811,r1'ace of !.h!' ~ubllirli"ry

Jo ,,1-''''
erf'n"t· '1'" :1"1"11 ~l"'~ 1ft UIC!~ (PiB:lU'f- 7).

••

ce11~ of the sto.ates or c.
J,,., '.

Thpne h~ ~re unique



C'H't<>f'lC:> nnt.ivn

-',> v
•

Pi~e 8 i8 ~ low mAgnlflcntion pic~ure of ~be undersurt~ce

of ~ le~f of A ~~openn chestnut. On the AdAx1~l nurtace, n few

~i~ple hnira were found Along the aid~ib and the len! edge. In

so~e c~8e8. the nbAxial lamina ot ~U9 le~v~s WNs ~od6r8telY covered /•
.... ,'1· .\.j 'f-"~\.1,.: {$.-./, I" 1'.1". _" t".·,I- ..

with n1mple. stellnte. :~d bifid hRirnA~hA~~ ~he hoira were lOlUld
• /.1 t "t •. ,! , ... ",? .....

1 n 'lef;ser p.b~d'Uloe on nhl'lde (cll17IlC tt."o~nre Pigur1'8 8 -aii(['"'""9). In
,_ "·•.••1.,

other ennen, (lun le"ves did not h"vp more ~l+fl~ hnil'''' th,," ahode

,I •• r" t I'~~·!, ,.. ,"
~l, ,~." j'" , "• -.1" t~...... '/

r.1/lndj\'ten~ P'l"9demin"~

They W!H"C found on the lIIiflrib. a6cond"'ry vl;"~nn, Hnd Inm1nu of
.' .', ••L.. "_ ....

they were found",over the entire ..b6xi:.l
'" .

lct'vrn/- ~. > ';
v

,;:ur-01'.....n

Fig'lTe 11 1s A low ...gn1flc"Uon picture of lhtl v.,\llerlllU'f;.ce

of -. ChinPAe chf!ctnut sun le:>f. There were" few :Jingle h:\ira

on th!' -ultrib, HeCOrl,l"ry vein:!, "nll In-II1nl' of the I'dl xilli aurf:.cv.

~hc flb"xi"l HIU"f:lc"" of s\ln IllllVC!l ""'8 densely covert'll witil silDplc

"n,l ptp.Jl"tfl tlniro O'iBure 11). '!'he length of thc flrlll': of th~ae

Htfllll>trl hf':I.rK W·'I! "t'!'l'oXir,t"'ly l~O qrn. "typic"l Il~elll-ltc hllh'

of r:hin"'le oh..atnut ill Ilhown 1n Fi8llTe 1? 5JINdlO lef.'ves, in comp"r­

130n, h~ve f~w"r h~irs (Figure I}). There were no gl~ndu1~r hn1ro

(O'lm1 on -thp !('''VNI of Chinel'll! Ch~8tnU.t.

;fybr111n with "n A'lI!'ric"n p"r('nt
.... ,,,' "j

'l'her' w"r" "buml<>"t;. stell:·le h:1ir", on the leElves or 'the C x A

(P1o;'u-e 19) 'nit J x ~ hybrida (P1.eure 17). Th(O!l(' w(Ore not observed

on ·oy of th!' '.1leriCRJI ler>vcn wc cx"lIli.ned.,
\"...•. J

Til ... fT.t,ntl·11flr h.-ir" (HI tht' ex' 0""'- (~'i6"rc 19) reflenble(l

,.



th~ ell'n/JIlJ."'r hr>iriJ on the ~1I'I~ric"n J/"'r",nt (Pilture~ ?ll, llfld 7b.).

~'hA~'<:! wpr'" 9illlplt' hlJ.lrll on the l:1l11inp of the C )l: f, (l,'.i~\U"t! 19)

"no A 11; C hybriCle (}o'i6\lTe ?O) Whf'rf'P9 the }lIll:!r!c"r1 p:'rent hnd simple

hnt r~ on 1y on or very nenr t1u- IIl.itlr.i b Imd IIceonllnry vei no e Loo"

to Ut' .,i,lrib.

i1ybri ~o 1'1'1 tlt P .J "ppnflllP. pI'ren t

r.l··n"111··r h ..irs on lhe If'~ve8 01' hybrido of J"p"neiJe che9ttlUt

l'I'ilh the ~pcrn (,",gurc9 1~ pnd 15) or }meric~n epecit!8 (Figure

16) t!id not h,. ...e the lobed ch"r:>cter 01' thooc or the Jnpnncoc parent

(-i!~'trO'! 7). "io\'tf'vcr, they did hn'll} n 91J100th 9urf"ce ....weh did not

"lIpe"r excpsK!vely coll1\paed by rlryine like the J",p,'neoo I"'rent

"nrl Ilnl1lrfl th'" r.:urOIXlI'Jl (Fip,ll.re 10) or AmerlcruJ p"rent (fo'iBl1J"c~

gtell .... ~e h"irll on lhe lCl'vl'tl of J x A (]i'leuro 1'() >'lnn }; x J
... ,,,.....l',

hybr1d~ (k'1gurc lA) w('r(' "b\!.t1d"n~. Ill) on ~he J;'p"W:Hle pl'rellt (Fit\"ure

Ii), 'I'lli' lefl/;th of LIll" I\rm~ of ~tr.ll:,t(" hn:lrll on thr. If"t'v('o of the

ltybrj,ls 1lI~~r;".recl 130 '¥'l for Jo: x J ...nll 50 ')l'll tor J x It. 'l'he length

of the "r~" Q-r gtell,.t'" hnirs of ~hH J 11; A hybrid Wflll 1<1"111:,1' to

th.,t of ttl .. J·'p:.n~~l" p"t"pnt (80 ~), wherenD "thoce of the ~ x J

hybriil ....ert' sin1"r in len~th to 1.hOl3e of' lht! }:<uvp~:'n pl'ren"t

(150 l\.). The stell"l@ h"ira 01' the oJ x A h,[brids (Jo'1.gllJ"C 17) hnd

nU'If"l"OUll "'l"CIlS like "th!' J"'p"nes .. p"rent (Fieure 4) wht!re:'11 the atellate

h"ira of the ~ x J hybrid h"'d ;;>-6 "r;llS (Figure 18) like tht! t:uropel<n

P' r"fll. (Pi~'lre 9).

C('llg w'lieh w,>-r" lypic"l ot ~he J,"o~.t1Cl5e 'pl'rcnt.

~ ,1. x 1 li~"f w.. ·s 1nIH.ot1r'lgnlRh;·ble in '.11 fCHtu:reo f!"oln thl.<

If'''v''::! of G. rlenl·'t".

6.



"yh ..1tl" with ... l':11rOr""n Iv..r~nt

"'he p~~,,;~~~y wtr>lkc/l eh·'l".octOlr of th.. ,:landul"l' hl'1rn

hybr1tl O'1eure

(Pip,tlt'c '1). ~

on "'"rap""'" ",hf>~,tflllt l",,,vf'H w·" lOllt in the ~; x .1

11) nd on po ....p of tlw e;1 "n(ln <)f the f: x C hybrid
1'\ • r· .,","~' .'. \.':. ,rl" _ ... 1".f •..• 1

"t!r-r, ", ".-. rtt,·lkj>,j gl··n,ll.ll"l' h"ir'· on the l .. <l..1nr or th.. E • c

hybl'i<'l ( i{"U'c ?;».

Ther.. wen' ..bl.llld"nt tltelll''t'" I'nd nilllple hnir'< on til" It<lII.irnt

ot the ~ x J (P1e:IU'e 18) ,-n,1 E x C hybrid" (Vigurc ~~) whc"rerHl

ttl,. "un 1..·-vpB of '10llt of 1:h... J.:I1l"()!"""n Ch"9tt\lltH ex'.,.unt·c1 h ..d only

" r,. .. "'tell<.te "nil 311l1plfli hl'irtl (Pir;llre 6). Sl.llI lcnvflG fro lone

1\1'1"1,,, h'.irll. 'notlll~r hl',1 I' 'loClprntf> nwnlwr of ote11tlte, b1fid,

"nll 01"'1'11<"1 lv,11'<'l ("'iellre 9). The ,'r'nE! of lhe lllto11r'tt! 1I:'1rl;: of

th.. 1': x J ,'n(l F. x C hyb1'1,1r, Wll~'t) npprox1mf'tely 130 WII lonl~ which

if! ni ~i1"r to tlte le'll~lh of lh"l Iolrl~>l of the tltellfltu hoil'll of' the

lIyb1'1rlo wi til f' Ch1tlr.flfl pn1'ont

'I'lw-t'., """1'1' £>1· nrlul"r hn1 1"; ~l1''''1('nt on the" x C (1o'ir;u.re ?O),

C x A (Pi~tl.re l'H, "wI f: Jt C hybridtl (Fi6,U'e ;>?) wheren!) no elnndu­

l~r h,.,i1'n "''''1'(' ob!'le1'veCl on !'lIl'y ~m.r" Chine~lt' cht>HLnut Ie!'f. There

,,"r" "n "butl,l·'nt nu;~ber of ~l"odul"1' h"l1'n on the C x A hybr1d

whrrl" r. th ~, x C h~brlri h ..d only" few nllmbl'r ut l:l:-ndull'r fl.air8

(Co"'fl,'rf' >;Ii~'t.re,. 19 "no "0).

"'til' 1''ll)J of the ntel1 .. t .. h"ira o-r the C x A hybrid w,ore

"~ort ... :, (1()1) IlPl VI:!. 110 u:,,) th"ll tholll' of' tijl' • }f C h,fb1'1d.

"I'lw obe ..rv"',ion'; prl'u,·nt'·,: "bov.' 1;1IOW tn- t l.mcrienn. t:urO!'C('tl.

h brill» b"lw".'n lhl! ',/0>."" Hl .,!!,l ()ri"'n~' 1 cjl""lnl\llJ. Tilu i.<n"lr.ic, •

1"!'l('1l1r;ut lOl'v(,,11 l:"cxfl(i :ltollnte h"ira, which wer" foand on itn hybl"ids

"I.



with lh., ChinmJe (,nll ./"'p' nIHIl' chp:Jt.wlltl. The llrc~r!o'dn' t~ly 8t,dk~d

ch "I'lf:f>r o:f the 1;1"n,1I11 T h"irn on tho: l':u.rop.."n chl.'ntnut lIio>-

I'/.Ip r ... /\ in 1"0l'lf~ of" ~hf" I~ll'n,hll,'r hr1r:; f01ln<1 on I,ll uf ill! hybrid&

with tht' .T- [I"nC'l"C' "nr! Chine!'!. chI' I.nut.l;. 'rhe Ct,tnp[lf' ch~"'t.lLut

I,.. v." l'c\< .. 1/:1"0011 r h"ir'. wh1~h were fo',",) on itl;l .l)"brids

",il.h t.It" 'u-ro,c~n 0<1 t'1I'ric"n chcl;ltnu"ts. "'ht' lobl'd ch',r'-ct",r

or t-lw j·I"n;'cJ.1 r h"irn of' the J"(ll'neHP ch"8t.nu1. ,hlH'p!,et'rcd on "thc

r.111n<1'11·1'. 11' ira of itll hybriiltJ ",i th the ~U-OflP' n :,11(1 ,\IIf'riCI'JI

cheu"tnlltB. "'bf"rf' "rf> ,rI I t.1011' I eh'r"cteristicll dls"tlngu1ahing

purl'" npre1.'3 ~rol!l hybrid .. wltich Jlf"f'rt not bC' r ..pe,·te<l hert'. The

/\i!lt.in8'linh1nB ch' r>'<ctf"Ta .liacWll:l",d "Lovc c"n "II bl' rt1scp.rned

.tn .~w tli,,',rettne or cOl'lpou.n<1 ,dcroscope.

,I.. ,11 I not cxlll1nC' ,., 1;1'I1··t nU,/llber uf iw1ivic1ual hYU1'idu nor

"11 of t,hp pO!'e!'eibl'-' cu,~bi!l"t.innli. 1I0wc~vp.r, in the hybrids we \lid

tlxarnirw, thflrp. W":I'P. rlomn ch"rt>c It'L'lll t.ie~ ln,l ic~ti v,, of th!"! pi rent

op<,cl ..,.. 'l;he el"1\rlt.I1·'r k·irfl of hybrirl!l w:lth" ElU'Upt'Rn p"rcnt

1'''1'''' oL...·rv 'bIy ~lb'lkorl. Hyb"1fl<l with 11 J,'p"nef'" p:'.r..nt Ii·d

1Il;1"n"'11 , " irll lyi th , Hm,ooth, "pl"'rcntly n~ surf- co. ','holle

h."v Ip'l '!! ,.,11:h " •'~"ric n p r"nt h " " P;' rent1y llJlot; Ike.l , "' pArt1-

, n,V colI !l3e~ c1"n<'lul"r h"ir!!. Tho s1:<'!II"te :'rtl-lent;th ot h,ybridts

wtth eit'\p,J" "' !",Il.Tope,'n or Chine!!!"! p"Trnt w,·rp lone (150 "") , except

ror the ex' hybr1" (100 Will, The I:It",11"to rlr:ll-1cntth or the

J x • hybri" "' II 50 ~, 1:I.i1l-i1 r ill "i?c t.o thr. Jltp"n('I'U" p"r"n"t

(IV) I~~). ""hp nll... br-r of" J"'WJ of .. ~ell Ie" h,'ira of tht! J x f, h~'brid

... ,. the c ..... ,· a" ~hfl J p~nel:lf' p 1'l'nt whpr...·s thl:" :r. x: J h,Ybrid W,,8

tnt' ~ "''I'' ""fl tltp Du-o't' n p"rl·nt. C'bt;crv tionn of fixed, cr1t1clll

po.int.-,ldt": ... ·t"rinl .1t,ht. prov1ilp ,orp ," sily ,l1at.inl:ulah ble

p.h .. ,.·r:L... r". Ilo....,vr·r, IV" rO'1lI,1 no flh'r ote1':' \0"111'11 ,11"tinj,,1<ll1ed'

? x: • 1t,-'hr1,l from tl"ll; AI_1-<l'lo"11 p"rl"n1.8,

8.



C'1I1UI' (1q?9) 11~scripUun of nun-l,I"n1lul' r h"ire un rUI~ric1'l1

chf'a~nu~ 1""lIe" 18 ·''llbilPOll!'l. Wh()n !'lhe l'C'f.n':r"11 to "ret:ul"l' hnll'H"

on thE' ~b".xi"l Burrl'ctc' of '"lult lto·,v ...",_ w" coul<1 not tell wh<>ther

"lll' I" n~ ""'1111... ('l' gt.,llrok 11:'1l'''''. Cnmll~ !'190 ""t· tC9 th~,t tile

." l">"l ;'\ 1 ·'r hiI''':; werP. loc,'ted ,Ie 'I' till) t.eeth wh"re:m (.II'~VCU (1<)61)

pl"of'!:! "hI"" IlW r 1,)1<' mi(jl·1.b. W~ uQsprv.,,1 ~h",,.t· 1,1"wl'Il"1' Il:\i1'a

OV"'\' t.h" f'ntir,' "b"xtrl l..,,,j· mu·j"·,cc. Her dr,'winf,ll at e;l"ndulnr

h'i.r:o. ,Ii 1 not (lcri ct their l'e'tll."'1 nil'l'c.

C,;,mll~ n"t..,tcs ~llnt elllmlllJ.'·r hl'ir(; !'rl-' l:>cking on th~ abu.xirl

(l!U'l""c,' (,I: 11!11111. 1 .. "v,·!! of J"p"llellf' chestnu.t. Gr' \103 3:':19 th,·t

thl'~(' ~l' nrl11 <'1'1' 'plcntiful~, W~ I<lso fouml this j n :'ceord:-nec

with (:1':-'1<'11. (';"J~Ul!' <II' wino> of the gl·'.lldill-r h-ira fQunll on

J"o /lI"Hf' clwst/lll't 1""V"3 ·'cclu··,tcly delJictn their 511"I,e HS obncrved

w1t,11 1:hf' "i"'''I. '\"r f1cncription of ~ltcll·,tc "flO !lim_pIc h,dr!:!

eorrespon~\t; with O'II' own obllcrv·-tions.

T'I" I.t··nsl" tion of C"'~u",,' work on Z'J.rollc"n chell"tnut W"fl not

cOI~pl"tllrl rot thil:: tii!lP..

C"1111$ r.;uorl.$ th(' s:,"'-e OblHn'v, ti(>fl3 :'I'l (:r'Vl'll ',nd 0'lrll<?lve5

t t1 her <1pscri p-t.i011 of the le,,:r Hurf' ce of 1·1"tllI''' Chin~"e cheu tllU.t

lw:v,",s. In '.hill sl'ecil!3, she "vrw-rs to (!i:.t1neltlall lle"tWfH'n DUll

~n" ah"!p' l"~v,·o.

9.
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"?i,~. ~: r. Crf'n'T," x 500.
hAiI'tl 'n.(i y.l·'n"u.l-.. r .hr>1rtl
~pj .~~~ of ~~turH le~~.
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cren"ta x 650. Elfin
h'dr:> long midrib o"f
of mature lot£'.
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Fig. 9: ('. ~ .1V. :oil: :'001
nnil HU'r, ,m01" 1- In,. g.! 1\>.,.,..:
epi,J.,t"lIll0 of , f"un lca-r, o!lo....lng­
8t·U:,,~ tlrnv·l.· .. ' (rr rnd" liIu,l­
I:!r tely ·'.bun,h·nt m ... ,IJl;IL' f 'li,}pJ.,~.

bifJ.d, tloU\t i:l1.l:!ll~ILt' 'l"j 'l:!.
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-,U. "1': C. llIo1l.i.salm'1 x :500. :itellT\;o;o
h~'.l.r Qt up'Oer 01J1rlf'r'lia of mflture ~un
lC"f.

Fie. 1;: C. wOl~1$$imH x 100. Mld­
rib "n,l lmllinl' of lower eplderw.il:l uf
<II I.,u'", ,,,m leaf" ~howing ,,:inB;t.e
h"t r':.j :--nd "tomfltCll.
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Pig. 16: J " ~ hyb"ilf x 1000: "l"II.lu·
1"J' h··ir un t'lt' l ...w~r ~Fifler'uj" 01'
'll,"'ture 1., f <

Pig. 17: oJ x ~ hybrid x :?OO. J.IJLri­
rtR or 1:t", lv""H' tlj,l.I", lfl, !lhow1ng
gl"",l\Ll;,t- I,,'l:rl'l ,·t!ltl l't dOli':'''' covel'-
ill.:: or l,;llllL,te hiliI'd. "

. 1.: , "ybri x >l. " ,. ., ',J - Fi..;. , •
, • nor lJrtd , -" .. "• j " ; ,', , .. , .< , , ,\ , ef>l ,. , 0 ., ."" " .;.. ••
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ir.:. ~: A .J. C hYbrid ,.~. Lower
cn1 ~~i8 of .~t~e l~' f, ~ho~ng

...1 ."u.1"r !J...irlB- :m~ ~illlpl" w.n.t et.,l-
1 to h..i.ro. I

Pi '~. )1; '" x 0 hybrid x :!OOQ. Gls..nd·
ul"r u'.lr r'ou.nd .. t tile jun~"t:l.on ,,1' II
"t:"....... l.wt·,j lein ~'lld Jilio.r;"b ,.1\ 1:n", cb­
.. "i,.1 "'t"r· ,~e or ~ .. t:.L.."'" lti, t.

7., , ~ x ..
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