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Rosa and Its Allied Genera (1)

The fanily to which Rosa bvelongs is composed of
abaﬁﬁ 100 genera and 2000 ﬁpeéiaa &isﬁfibute& throughout
the world but found chiefly witﬁin the temperate zones.
7ithin this family are herbs, shrubs and trees; hoth
deciducus‘and evergreens ﬁéaﬁesAmaatiy alternate ravely
opposite; stipules &ﬁually_caﬂﬁpieuoua, rarely wanting;
flowers perfect, rarely unisexual, mostly regulor. Sepals
are 4 to B, imbricente; petals as muny, imbricate, some-
tines wantingy ﬁtamené 5 to meny; carpels 1 to ﬁmny,
distinct or more or less united. Otyles are as muny as
corpele; fruit a follicle, achene, drupe, hip of pome.

The‘genus Roga supplies one of our mosh favorite
Llowers, if’nat the most favorites The apeaiés hybridize
very easily and hatanistg differ widely in their conception
of various species. | “ .

Generaily the species of Rosa are found thronghout
the temperate and sube-tropical regions of the n0rthern
hemigphere; in Worth America to northern Mexico, in Africa
to Abyssinia, in Agia ta‘the Kimaloayasy, and in the ?hilippine
Iglands. DRetween bne an& two huﬂdred gpecies oocur throushe

out this region.

(L)s Compiled from Rehder, Fanual of Cultivated Trees and
Ghrubs. ‘ ~ -
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The species of Bosa ar&‘shruﬁﬁggehiefly ﬁecidauus,
égm@timea ev&rg*aens, with upright, climﬁing or trailing
glons, uveually 1:}3?&1“:1*:3;1;', rarely unarmed; leaves are sa,}.;(;er-*
n~te and oddwyinnata,‘rarely'gimple* -F&mﬁers are eolitary
or corymbose, st the end of short branches: aepﬁls and
petnls chiefly Sg,atgmaﬁg numerous; pisti&simumerous, one-
closed in «n vrn-shaped receptacle {ﬁip) which becomes
fleshy and beriy*lika at moturity, enclosing several or

nany bony achenes.
¥ey to Species

Leaves, pinnate, aﬁipulaté
A.  Utyles much emserted beyond mouth of the reccptacle;
stipnles adnate q
'B. styles united in a column, usually almost as
long as stumens wwmeme Séﬁiigﬂ»ﬁyﬂﬁﬁyl&@
C. Stipuleo entire or denticul:te; prickles
scattered |
De Habit upright, usuwally with arching branches
Te Legfleﬁé,\ﬁws ont flowering branchleta,

~paﬁésc§nt, mt‘lé&aﬁ on veins beneath

FTe Flee esmall, &bvﬁt;une‘cm ACTOGES
1fte. liﬁe&rulaneealate

~mumw R=Patasonisng



s Fiﬁ abeut 5 om ‘craa lita.uswaliy ’
ﬂvate»ablang - e ﬁnwetlbera
Bﬂ. Fahib »razlzhg or Droa trate
L, -Eva-GV@rgreeﬁ or‘h&1f~avergreen, lustrous
| on both si&éa; fls;agu&ily several.
Fe TITits. uﬁﬁallﬁ 9, obtuse, B-20 ﬁm
long, stipules (shaurply) dentate.
| 'ﬁ;a‘Réwichur&iana
AAs  Otyles littlé or not exgerted, forming a head.closing
the mouth of the receptacle (slightiy exserted in
ousifsis)
B. otipules adncte more thun one half of their length;
o uauallybupri@ht shrubs |
Ce Récapﬁ&ale proo th @é niapid
Do Ive of flowering branchlets 5e1l foliolste
{if | ~falialata, 113 ahartnbt ;iked with smooth
receptacle)

. TFle.usually corymbose; if solibury pedicels
with one or more branchlcis; upper btlpulus
usually dz—latod.

‘Ey Gtens wath ususlly one kind of priciles,
gometimes mixed with glendular uLia%le
yric&lea u&uullj hocked, stout, scatter ad,
outer BCﬁﬁlﬁ us ually ginnaﬁe

Gection -~ coninae
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Gs Ifte. more or iaﬁﬁ gléﬂ%ulmx .. benecath
or often daublyaaerréte, with gland=-tipped
leaf. | - |
H. Prickles hosked; 1fto. glabrous or
| {y&besaeﬁi beneath, | ‘
i. ‘Lftn. ovate er‘qval, acute or shori-
lacuﬁinﬁte,feglanﬂul&r_abbve; stylen
- glabrous or ne&rl& 50} sepale soon
‘ decluous, wewe R~picrantha
GG &fég;ﬁoﬁ glandplar; exﬁﬂyﬁ pometines on midrib;
tecth usually simple
Te Ltyles Little or nol euxseried
B &fta;yubeacentg at lepst beneath
| ' Redumetorun
FFe  Stems, at lenst at buse, with usually straight,
often slender, pricklgs and numerous bristles
gredually passing into pricklesn; iﬁfrastipular
prickles present; sepalps uau&lly enﬁire. 
GGe  Cepals afﬁer flowering, u@righﬁ,‘usually Per e
sigtent, achenes'igserted on wall and on ﬁottam,
prickles ﬁaaaﬁimaa Lacking. |
Gection ==« cinnanomeae
He - Infrastipular prickles not pvesent
lg Bruets and yxicklea'tamenﬁaé@; 1fte, thick,

ruZose abhove ~«s Herugoss
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M, Infrastipular pricklcs present
I, Stipules flat |
Je  Gepals pregent
K.  LLtm.5-7, branchlets prickly not
bristiy 6
L. Siipu}es.na%fézﬂertad
%; Tla.usually several, less thﬁn
5 om across '
He Prislkles éuxvéﬁ, 1fte.doubly
Vﬁeérét@, villous beneath
Rwonl ift)m’;i ga

e  Tls.usually solitary, without brocte, only

&

axceptionally corymhose) sepals persietant; 1£ts.
aﬁ&ll; stipules nprrow with usually spreading
di lated auricles.
¥, Petals 5, styles nét sterted; prickles seatier-
’ad
Gy Lfte.usuzlly 9, on flawering‘branchleﬁs;
gepals entive; {ls.white, pink &r yellow;
prickles ﬁtraighi, usmally slender and
mizod with bristles
ﬁectisﬁ Pimpinellifoliae
Hs Flowering branchlets piickly and bristly;
£r, blacks Tls.white to pink, vorely

yeilow =e~~  Regpincsgissima



‘ﬁﬁg ,Flawgring”br@nahlets Withﬁut}briaﬁlea; fr.
scarlet; fls.yellow. \
I. ILfts.glandular, simply serrate
J« ©Ghoote, at least at base, bristly;
1fts, glabrous, rather sharply serrate,
ﬁ«hugnnie
Ix@>.Lfts.with glandulay dots henéath, slightly
doubly glandular serrate, aromatic
A=erae |
 3§.; Petauls 4, only‘occaﬂianally 5, white; styles
| aomewhat,éxserteﬁ; infraati@mlar prickles present;
1£fts.7=173 gepala ﬁpright
Gection‘ﬁeriaeae
) R-omei ensis
¥+ Prickles much enlarged at baée\

, , Re=pmeisnsis pleracanthe



Geographical Distribubtion and
Introduction into Cultivation.

Only the specieg studied in this thaaia are 1iéted
helnﬁ: R N R

Rosa hugonisi- Tound in Central Chiﬂa and introduced
into cultivation in 1899,

Rosa rugosai~ Native to North China, Korea, end
Jopan. Introduced into c&ltEVaﬁian about 1845.

Rosa setigera:-Indigenuous to North smerica from
Ontario %o‘ﬂéhraak&; Texas, and Florida. Introduced into
cultivation in 1800.

‘Ropz wichuraianai~ Found wild in Japan, Kovea,
Formoﬁa, and Dast China. intro&uaeﬁ into cultivation in
1891,

Ross dumetorum:~ At home in Zurope, Western sela, and
sfrica, Firat eu1tivated in 1838, rarely emcaped.

Rose dumatorumi~ Native to Western isia and introduced
into cultivation in‘lﬁgaa ”

Rcﬁa‘koreanaru Discovered wild in Xores and introduc-
ed into culbtivation in 1917 One of our datest cultivated
wild roses,

Rosa sericeaj- Native of the Mimalayas of india.

Introduced into cultivation in lgzﬁ.



Rosa micranth&@* Growing natorally in'ﬁurépe and
around the Uediterranesn beas Of ten epoaped from gardens
hroughout Horth ﬁme?ia .

Rosa aulifarnéam.w native from Grmgon to lower
Californio. Iktroduced into avlﬁiv@tion'iﬂ 1876,

Rosa watsoniang is ﬂaund cul ivuteﬁ in Japan. Intro-
duced indto Amcrica in L&?QQ

. Roga, ccaei~ Introduced from Jeniral Asia.

Roen omelensis plerananthai~ Discovered Wlld in
Waﬁtern China. Introduced into cultivetion in 1890,

Nosa omeiengisgi= Native to Western China and intro-
duced into cultivation in 1901, |

Nosa spinosissimai~ AL héme in Eufo@e and Western

raio. A very old rose, cultivated sometime before 1600,
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VATURE OF PUBLIUHED ANATONICAL RESEARCH (1)

fiuch of the anstomical work that has been done with-
in the Rﬁﬁ@c@ae order ig reparteﬁ by tolereders (L). He
says thal constant enatomicael features axe almost lucking
in thiﬁ Qﬁﬁ@rs The only oamaﬁént anatomical churacters
ere: (a) the lack of simple uniseriate clothing hairs, and
{b) the preaamde bf bordered pits In the prosenchymatous
groundwork in all the woody species. However there is a
tendency ?owards gozlarifori perfarﬁtiuna in the, vespels
of the woody piantﬁ,\‘ﬁk gays the béat fivers in woadyJ
plents eeaur'aiﬁher in iﬁolated grmaps.arvin a conéinuoua
seleronchymatous ring. Calgium oxalate crystals found in
the wood are ﬁitﬁer in the form af aalit&ﬁy or clustered
crystals. sccording to HOller the primary cortex of the
foseae containg clustered erystuls or adlit&ry.ahd clustered
erystale. - | |

in the leaves of Rosa there is & gelatinization of
the inrer wells of the epidermal vells. He findp there is
either a perenchyma oy sclerenchyma sheath around the ﬁmali‘
veina.

In mony specie# tannin has been found in the pith,
medullary rays, and corticasl parenchyma, although 1t is rare~

ly deposited in special receptacles.

(L), ‘Solereder: systematic Anntomy of the Dicotyledons.



Glanduler shaggy haivs, with stalks nf VQried lengihs
ahd gpherical or club~cheped head, are found on vegetutive
and reproductive shoots of Rosa. In this genus the hairs
occur not only on the leaf surface butl Qm the ieeﬁh and even
the epines. Tolereder reparﬁsfthmt the phellogen originates
from tﬁe epiﬁérmisa' The ﬁﬁaondary ﬁ&rﬁ\bﬁst fibers (see
ﬁblier) are irregul rly'diatribﬁﬁeﬁ or form bundles or small
tangential plates, ﬁhroughaut éhe Roaaae&e,‘with exception
of Chrysobalaneae snd in guillaga, @olereder found Scalﬂri~
form perforaticns af the side walls to be pranent in ad”ition
to the predaminant éireulmr perfaratinns;- The malla af the
prcacnchyme%aus prmunawark @1 the waad: as & rule, baar
baruoreﬁ pits and ocaa jona 1ly ave (Ruaa) aleo provided with‘
Ler%xary thlckcningsf ) ;

, Jq&e@h Lheller ('82)_aaya the pheiloggn in ﬁoaa;ﬁs
formed by the cpidermis the second &ear af lateﬁ and the cork
never baéomea aclarotic} He also finds crystal clusters
occurring within ﬁha primary cortexs Mo stone cells are
present and the bust fibers pecur in i;olated bundles. He
tekes up threc species of Rosa giving the aizes'ana contents
of the cells.

M. puroél Brondza (190) di%cuaﬁaé the rela%inmship
of the hybrid Wo B ruga fimbriata wixh 1%5 parents. He finds

the hybrid to be morpholﬁgiCalAy but not anatomiecally, inter-
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mediste between its parentis.

Xuster has observed the size of medullary raye of
Rosa, Rubus, and other genera. He has measured the size of
bordered pite in the walls and also h&é'absefvad the spivel
thickenings of the pitted vesseles

According %o Gris (18%0) the pith}is heterogeneous,
The active cells of the interior pith contain tamnin fres
quently aﬁﬁ invthisvcase; are arrenged in rows.

Lounis Petit (1889) in studying Reea canina traces
the vascular systen from the petiole inte the 10&flétsy In
the petiole the vaseular aymtam‘cansiatajaf an arc and a
small bundle on each gﬁd‘bf’%he arcs TParther up the small
bundles fuse with the arc and then the arc detaches two
bundles on each sides The two bundles‘hext to the avc go
into the firet petiolulés and the remaining emall bundles
cantinﬁe in the rachis. This_prnéeéufa is rapeﬁfed for each

pair of leaflats.
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INTRODUGTION TO ANATOMICAL STUDY
OF STEMS AND LEAVES

The‘ﬁurgoﬁe of this research 18 to point out and
deacrib&'amatamical similgriti@a gnd differcnces eﬁisﬁing
hetwaan‘fifﬁeeﬂ species of the genus Rosa.

The‘ap@aims~keme described are ! hugonis, rugosa,
setiger&,‘wiahmraiamai'dumétérum, dusd torum, - koxeana,
sericea, micrahth&. c&lifnrniqa, watsoniann, ecre, oncien=
ﬁiﬁ, pteracentha, omeiensie, spinoeissima. “The first four
of these Bpecies were et in June and placed in 70% alcohol.
The ﬂtﬁaxvsyeciea were collected in August at the Arnold
Arboretum and preserved in ‘% far@aidehydei“

The &ten sections were made from one and two year
brancheé4 at abmaf the same relaﬁive;pasiticn within the
internodef The stens were cub in lengthe of about six
millimetéﬁ&‘and the air pumped from them while subuerged
in 70% alcohol. Then the pieces were placéd in a solution
of eqgual parts of glyeebina'anﬂ*ﬂ@ﬁ alcohol for condition=
ing, Héaerve material of wll species wae kept in 709
aleohol. Tor making cross secetions, the siem sections were
encloged ih’yaraffih‘nensisting'maﬁnly of nmelting hurd
paraffin (52e54 C) into one fece of =u pine block, presving
the stem piece into this, wnd melbing puraffin around it

until covered. %hen the paraffin cooled, it was ready fox
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scationing. 'With the-excaptimn of u few frec~hand scdtions,
all aﬁctiaﬁﬁ»wérexmada with %peﬁéar_micratome No. 2392 or
wiﬁh a Juﬁ@‘ﬂlidiﬁglmicrotame," ' | |

~ The two-yeur sten af‘aaaa dumatorun vas so hard it
had to be carried through the Jeffrey's vuicgﬁizing process

and embedded ﬁn'aéi@éidqng,

The sections were 5ieared and"bieadhadlby:yutting‘
them in o saturated sélutinn of dhlpiai hydfate, an&:iﬁ
gome naéea, it %aainwceﬁaary ﬁa’keﬁp them fér ﬁ féw hours'
in calecium hypocﬁlcrita, %ﬁém ﬂuffiaientiy ﬁleached,rthe |
‘sections were treated with dilute hydrbohlowic acid and then
transferred to m&ﬁu:&teafchlorai hydrate solution. From
this some acctigna w@r@ mounted 1n‘glyceriﬁg jelly and |
oth@xaﬂiﬁ pandarac. In the latﬁer process,; the sodtions'
o from the chloral hydrete thrqugh»?&% alcohol, 95%
‘alaeﬂsllﬁé a drop of sundarac on the slide, and then the
cover glaaé isfﬁut Ons fha best resulis were ﬁecﬁred by
élmmpin@ the sévar glasse dp@h %iﬁh a apwigg clotheepin and
putting the elide in a parsfiin éven farfharé@ning the “
sandarac. ;

 ?or gtudying fibrous ﬁiaauea; falati#aly thick longi=-
tudinal ﬁections;ﬁere macerated in nifric acid and potassiuvm
chlorate accbrding to tchultze's §récaasa |

nicrochenical tests were used according to standara

procedure,
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Petiole aeatiaﬁ¢ were made juat belo the terming=
tion of the stipules, which, in most iastmnceé, was about
the middle of the @Qﬁiﬁl@a. dections of tre‘miarib and
marging vere made at, atout the center of the leaf. Para-
ffin, having a‘melting pmint of b2 degree&,aentigra&e, was
vetter far:mﬂunting‘leaf»yarta,thgn @hﬁ(h&r&er paraffin
used with the stems. ”ﬂ@ae‘ﬁeetiﬁna wera cleared and”
mounted asg the stem haetianﬁ were excepting those leaf
xhl%dﬁq%eeuxﬁﬂﬁ that were mounted in glycerine gnﬂf&mme petiole
sectiaﬁa in hyraka : |

ﬁhbl@‘lﬁaﬁeﬁ were bleached by the proceﬁ& alrendy
described &ma, in pome caves, ajarogen peruxide was used.
¥rom these blemchﬁd lesves the frequency of the palisade
cells and sitomnts and the pattern of ﬁhevv@nmtiqn'waa\deter-
mined.v_ s

Fﬁéﬁamicragra@hﬁ illaatraﬂiﬁg tuis thesls were made
from glase negmtzveﬁ thﬁlﬂﬁd by projecting the inuge by
means of o prnjectian micrcsaeya, equipped with an,ihcaﬂ~
descent light. The time of wxposure ranged from 10 secsnda,;
in came of sections mounted in hyrax, to 1 minute, where
ﬁhévaa0£ions were 0o tran neyaronu 1ittle llght could be useds

The inked drwmzn 5 on the lgr”e nl @es wey e mﬂde by
uging o prodection micraacaye. TLGuU dra?iﬂ r8 were mrrnnged
on a cardboard 19 x ”B", and photo aphed with o large dry

rlace cauera, u&inﬁ g" x 10" Cramer's ““otn Dry Plates.
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The inked drawings were reduced approximately three and
one=h=1f diameters in making the positive prints. OCheetls
of Xo. 31 hard Rito paper were used in m&king the positive

prints, with a 76~watt lanp a5 the source of light for

making the exposures.
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ANATOVIOAL EBY 70 STEUS

I. Pith célla‘éf'twcﬁaistinct sizes
As aullénchymakihner border distinetly undulated
l.,'?eriderm-farmatian,within second year of growth
‘a. Cork formmtion within.iﬁner gortex =--
Rosa micrentha
be Cork formation nat,aub~¢piﬁarmal -
(1) Xylem rays hecoming}mere than Sum
' vertically, cells of stem epidermis
very irreguler in shape «-
Rosa setigers
(2). ¥ylem rays shorter than Sum vertical-
1y, colls of siem epidermis more
regular in &haﬁ&; |
{a)s Protoxylem points protruding
. greatly into the pith -=
Roga omeiensis
(b).-'?rétuxylem‘pointa protruding
slightly into the pith ==
Rosa dumetovum
2. Mo periderm formation within second ycar of

grovth -- ‘TNosa wichursiana
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B. Collenchyma inner border not distinctly undulated

L

R

ﬁ0 periderm formation by August of seecond
year, collenchyma 3 o & cell-layers =
| lﬁasa rugosa
?efiéaxm,farmatian by August of ﬁécond year
as» Collenchyma 7 to 8 cell-layers wi&e;
xylem rays not excecding 2um in vertical
length <= Nosa watsoniona
b. Collenchyms mostly 4 to 5 cells wide
(1) ZXylem rays +16mm to 7mm in vertical
length =~  Rosa californics |
(2)s Zylem rays becoming gresnter than
lmm in vertical length ~w

Rosa koreana

II. Pith cells not of two distinet sizes

A. Collenchyma inner border distinetly undulated

1.

Bast fibers relatively few; tracheal tube
elementé legs thon JSnm in length «=
| Rosa apinoéisaima'

Bagt fibers muny; iracheal tube clements.
averaging «bSmm in 1eng£h
as Pith cells quite unifbrmly Odmm din cross

digmeter == Euéa sericea |
be Pith cells varying from .03ma to +08mn

in cross diameter --Rosa omeiensis pteracantha



=10

B OOllénahyma iﬁner border not distingtly undulated,
yet varying.in width -
1 Periderm formation in ona~yesr growih =-
Rosa dumgliorum
2. Periderm formation latexr %h&u first yeﬁr of
@vbwﬁh! ‘
as. Baet Liber cavity .00%mm in dieneter;.
tracheal tube eloments aversging .5mm
in length e Rosga ecae |
be Bast fiber cavity .0015mm in diemeter;
tracheal tube elements averaéing . 2rm

~dn léngth - Rcé& hugonis
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‘ROSA EUGONIS

Primary Tigsueg .
Epidernis.

In surface view- theﬁe cells are nearly
square, with dizmeters of .02lem (¥ig, 46). Radially
they are .023mm, with radial and outer walls heavily
cutinized., The onter wall is «01lm thick, aoveréd~with
o cuticle .balamm,tn&ek (Figs 1)+

’CQrf&x
:Tﬁe golienchyma is génarally 4 to 5 celle
rows wide, infrequently 2 ¢ells wide. In cross: section
of - the stem these cells mre‘neariy.reund and average
+02mi in diameter, having walls mederately thickencd. In
vertical extent thé-cmlln average »0L6mm { ige 1) The
parenchymns of the cortex is 7 to 8 cell—layera or .16mm
“broad; its cells have vertical and radial diameters of
. 0%mm and tangential diametaf Of «03mm
| " Situated in the inner cortex are bust
fibera which are laid dswn in groups about .Gﬁmm wiae
radially. The cell cavitioe are about .00L5mm in diameter
end the lignified walls are +005mn thick. ‘Theae Tibers
average .5mm in lencth (see figures 1 and 31). |
Phloen |
The parenchyma cells of the philoem are

+ 008rmmn radlullj and «0dmm vertically. INuch tannin is pree
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sent in these cells. The sieve plates are about .0Zmm
across., No lengiths could be determined for the sieve tube

elements. The rays in tﬁe phloem region: show nmuch starch.

Xylem _ |
‘Th&,@ratoxylem points slightly project into
the pith, The tracheal tubes are not numerous and in some
points are not found in radial rows, as is the usual_case..
These tubes average »006mm radinlly &n% ar@tuaually flatten=
ed radially. Wwhen in radinl rows, the outer tubes have the
greater diameter. Situ&te&;hétwaeﬁ these tracheal tubes
are thin«waile@ parenchyna cells gﬁﬁmm;long and »0lmnm wide
radizlly (Fig. 1), Most of the metaxylem tracheal tubes
are .02mma in eross diameier, but some are only .Olmm.
Aemociated with these tubes are fiber tracheids, having
numerous pits in their wells. ¥o xylem perenchyma cells
ocour between the tracheal tubes. Wiihin the 1eaf‘trace.
occur § to 8 zylem reys having 1 to 3 cell-rows of xylem
elements hetwaeh them.
Pith |
The diameter of the pith is approximately

two=fifths that of the one~yesr stem, Gencrally the pith

cells are uniform in size; hoﬁéver, a few are smaller and
relatively thicker galled. The larger cells are rounded
and «06umm to .08mm in cross diameter, extendiﬁg'verﬁically
+0lua to ,04mm. The smaller cells are nearly cubiocal, have
cing dirmeters of .OLlmm {Pig. 1). Some starch is present

in the smaller cdélls.’



Secondary Tisaugs
Periderm v
Periderm formation is juat beginning by
July of thé second year. The epidermis gives rise to the
phellogen (see figure 2). | v
Eﬁluem :
The phioemlis practiéally ;ngm,wide by
July of the second yéar, the stem at thatvtima being
2+35mm in dlameter‘ léﬁly the innéf cells‘are regular in
shape, the eﬁter ones being erushed and irregular {see
figure B) | |
h Eﬁre tracheal tubes are formed in the early
grawth than in the late Erﬁﬁthg and theJ are larger and
more numerons the sccond year than the firat year. The
elemenus of the tracheal tubca are .01lmm‘to ,038mn in
croes dzamctar and «dem tc .bsmm lang (Fig. 31)s TFiber
tracheids are guite numerous in the secohdéry‘xylem,
Theag fibers are .$8mﬁ to «45mm long and have elliptic
inclined pits (¥ig. 31). | .

w The xylem rays are formed at intérv&ls,of
about .04mm when seen in eross section (Figs 1)s They cx=
tend from .06um to 1.2mm #értic&lly’amd +0lmm to ;bémm*
tangentislly. The éay cells average .0lum tangentially,
.03mm~vertioally. and »02mm r&di&lly; An abuadahbe of

i

ﬂtarch‘im'yremént in the xylem rays.
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‘ROSA RUGOBA

Primary Tissues
Bpidermis |
when eccn in surface viewy theae cells appear

chleflj a8 squares and reefanblea {Fig. 47)+ They range

in tangential and vertical diamebers from .O0Ll3mm to +05m
and in redial diameter they approach . 0230 {(Pigs 3)s The
auter wall is +Ollmm thzck and both outer and raudial walls
are cutinlzed. A cuticle +002mm thick is presente

‘aortex
| The collenchyma, composed of moderately thick=
wvalled cells, occure in & to 5 eell-layerss The cells are
rounded and range from .0lum £0 +02mm in cross diamneter.
Verticully they vary from .0u5umm to O0bum (Fig, 33; The
parvenchynme, composed of reunde&‘celis, is aboﬁt » L4
wide. The cells raﬁga fromaaelﬁmm to ¢03mﬁ‘in diam@ter us
geen in erouss ﬁection: while verticslly they extend:about
«O2mm, Abundance¢pf ﬁtarch and éame tannin ocecur ih this
region, . “
The bast fibers occur in strands about .04mm

wide rwdmally and +0l6mm tangentially. ?he fzberﬁ have
cavities ‘OOUVﬂm w1d s lipgnified cnll walla #Qﬁramm thick,

ana a leng th of .55mn (see figures 3 and 52)
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Phloem -

In a2 stem having a diameter of émm, the
phloenm is approximately .058mm wide (Fig. 3)s» The sieve
tube elcoments are apprazimately +0088mn radislly and «04rmm
long. The parenchyms cells are .005mm wide and average
«03mm long. A large amount of starch snd some tarmin oceur
in rmeny of these ¢ells.

Xylem
“The protoxylen points are guite rounded and
do not extend far into the pith (Figs 3)¢ The protoxylem
tubes are in 5 to 12 radiating iaws, with 2 to B tubes in
each rows, In cross diameter the tubes ave (000mm to .OLOmm,
Fylem parenchyms cells ocour betweap these. tracheal tubes.
These cells are moderately thick-walled, with radidl dla-
meter of .00fum and verticsl lengtlh of .0dmms Thggmeta;
xylen between the leaf traces is composed of fibver tracheids,
xylem psrenchyma and many tyaaheal tubéap in crnss dia=
neter the fubes vary from ,015mm %o .02lmm. The parenchymn
¢ells. are .000rm radially and -Oémm.vertieally» The =xylen
raye are 1 snd sonetimes 2 gells wide, and arev.ozmx to
, Odmm apart.
Pith
| The pith is found in two distinét pizes of.
cells, both rounded in cross sectibn (Pig. 5). The larger
cells are .03mm to .06mm in cross aeaﬁion snd «02mm bto <Cdmnm

- verticslly. The smaller ave relatively thick wulled and
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ogour ainglym in ¢lasters or in ch&inﬂ¢> These cells are
#01lmm %o .08mm in cross section und wOdimn to »03mm in
vertiocnl Length. The wails of the pith are slightly ligni~

f i eézi

secondary Tissues
~ Periderm
There is no periderm Tormation by  ugust
of the second year.
| Phloen.
In a two year sier having a diameter of
Sma, the phloem is sbout .C8mm wide, having the‘oaterﬁbsﬁ
cells greutly crushed (Pig. 4 ). ”
Xylem
The tracheal tubés gre smaller and less
frequeﬁt‘in the first yeur of growth thun in the gecond
(Fig. é)f The trqeiewl tube elements sre ..0lmn ta:;Oﬁmm
in crosd'diumeter and..16mm to «44mm in length (see figure
32)« A large part of the'xylem»fs ébmpaaed of fiver trg-
cheids, which vary from wh6mm $0 «52mm in lengths The walls
have elongnted pits along the length of the fiber, No xylcm
- parenchyni cells are preeent‘
The xylen rwyb oceuy ‘04mn to JObmm apart
as they radiate from the center of the stem (Fig. 4)« In
vertical extent they vary from .12mm ip mére‘than l,ﬁﬁmmw

Generally, they are not more than 04mn tangentially. The
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cells of the xylen reys are .Oﬂﬁﬁm to .0l6mm radially. -
in tﬂﬂ&bﬂti&l dirmeter they VLry from .duﬁmm to .Glmm.
?ertiaally they extend ;Gﬁomm to .Oﬁmu, Infrays one cell
wide, the colls are uﬁuaily mich gre:ter vertically. Cone

sidcrable sterch is present in the xylem Tays.
ROGA SmTlﬁfﬁA

Primary Tissues
mpidermis
In aurface view these celle range from
.008mm to .szm in diameter. with caV*tles elliptla or
ovaid (rig. 49) Radially these cells are. ¢0‘6mm, haV1nr
a cutinized Guter ,all , 01 1um uhzck (Fig, a) The radial
walls :sre ﬁlluhtlj cutiniaad with a cuticle .OOlmm ﬁhzck.
Lﬁrtox
Whe aallenchyma ig undulatad and ranges
fram l to 3 cells wide in bh@ naryow portlan end 6 nc 8
cells wide in the wider portxen (%ifﬁ 5); in cro¢s,aection
th@ée ¢ells are né&rly ruund vith dizmeters of .Olﬁmm,
vhile vertioally they are e O5mms h
The parenchyma cells are EOMuwh&E ilat»emed
redially, having a tangentisnl dismeter of +03mn end a redial
diaueter of ,0lfmm. Vertically thﬁy are abaut .Olmm. Tuch
starch is preﬁent in the parenchyma of the cortex.

Patches of bast fibers,»occurring at'inﬁér-
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Cvals of «04mm; are .O0um wide radially: The fibers are

x

+6rm long, with cavities averaging «008um in diameter,

the largest

cr

found 1n,uw ‘spocies (Bee figure 33)s The

lignified cell walls are +003rmm thick.

Phloen

The rodial width of phloem in one and two

years old stem is about the same {compare figs. § and 6),

The sieve tube elements are «Ollmm in rodlal dismeter but

vary from aqum to ,07um in vertzcal length. uOﬂyanlﬁn

cells or phloem parenchyna cells could not be diaﬁnnguzﬁh~

eds Do atmroh and only troaces of tannin occur in the

plilocemns

v

The protoxylen poinis project ﬁligﬁtly’intm

the pith (Fip 5)s fThe tracheal tubes 0£‘tha‘prctox:3&m are

arsrang od mostly in & to 6 radialing rowe with 2 or 3 tubes

in a rovws

These tubes are »006um to «Oimm in cross diae

meters Between these trachesl tuhaa«arm(thin~nalled,paraaw

chyma cells, »0lmm radizlly and aOBﬁWlVBrtiCally,. Theé

trachesl tubes of the metaxylem vary from .0l8mm to +O%um

in diameter.

Piber tracheids averaging «01lum in diareter

arc frequent bebtween the tracheal tuucs. The xylem rays,

vhich are mo

ostly one cell wide, are separated by one to

two cell rows of xylem clements.

Pith

The cells of the pith oceur in two dietinct

sizes (oece figure 5). The larger cells in | eross section
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are rounded or oblong, with diameters of .06mm to .lum,
end «0%mm to J05mm in vertical extent. The smaller cells
arc cobical with dianeters of .02mms Swmall amounts of

tannin occur in $these celis.

Gecondory Tissues
Pericdernm
By the end of the second year, cork is forme
ed in snmall areas, not exceeding 8 cells in radial width
(Fige 6)s The epidermis huse given rise to ﬁhe'phellogan§
hloem | |
The outer cells of the phloem have becone
crughed by the end of the second yeny Cyig,.ﬁ).'
Xylem | |
The greater number. of traahaal tubes occur
“in the carlyﬁgrOwth and %those of the daGOﬂd yeay ere largey
thun those of the first (?iga 6)s The elements of these
, to .05mm v
tubes sre 015 oririadn cross diametar and JZmn to «4mm long as
geen in maceration. The larger pert of the xylenm is com=
posed of fiber itracheids, which are 16mm o ,53mm long and‘

«0llmm in crose dismeter (wee figuve 32),

The xylem reye of this species vary from
«018um te L0%mm twnﬁentlally and from .3zmm to 10mm verticale
ly. 7The cells of the rays are nearly cubical, fanging from

2mm to J04nm in dismmeters.



L

ROSA WICHURAIAHA

Primary Tigsués
Epidermis
In surface view these cells arve rectangu-
lar, measuring .012m by .02mm (Fig, 34). Hadially they arve
+028mm. The outer wall is Olmm thick and is cutinized
(Fige 7)s  The radial walls are also cutinized, und a cut-
iele +001lma thick is present.
Cortex
The eollenchym is SRightly undulated &lﬂﬂé
ite inner morging, being 28 cellelnyere wide in the narrow
portion ond 4 to & cell~layers acrozs the wlider portion
(Pige 7). The cells are rounded in crose section and menw
gure «0llum in width and .05mm in lengih. The purenchyma
rezion io J1l0mm wide al the widest point. The celle are
<O0fmm radislly and vertically and .03 tangentially. Very
little starch is present in this tissue.
The bret fibers oecur in groups extending
«04mm to «2mm tangéntially snd +05mm radially. The fibers
are L.6mm in length snd their cavities ave elliptic and
méasure .004mm in the greatest diameter. {Figs. V'Qnéiﬁé).
The lignified ccll walls ere +008ma thick. |
Phloen
In o stem 1.55mm thick the phloenm is .038rm

wide, having the outer cells somewhat crushed (Fig. ?);
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The sieve tﬁbe elements aversge .0Lémm tangentially and
»0drm verticully. Vo diutinet p renchyme or comﬁaniun
ceila could be uxde out. A small amount of qtareh ie Pr O
éent in the parenchyma of ihe phloem.
Zilem

| The protéxylem.painta of this species project
relgtiv&l; iw& into the pith {Fig. 7). The ﬁracheak tubes
of the pro»o tylenm are arrvanged in radisting rawé, the nunber
of rowse varyimg @rcutly fron point to point. Theﬁe tracheal
tubes are .OLma to +OlEmm in croes diameter. Detween the
vorg of trachoeal tub@s.argfnxrenchyma‘cella ;Qlﬁmm ﬁangent«
ially and «0dum veétic@lly; There are many ﬁrache&l tubes
of the metaxylem. They arve elong qtua rmaially wltn dia=-
neter of..OSﬁmJ‘ Teow fiber tr@chnzus are fouud 1n the meta=
xyiem; 'Kylem rays, occurving ot aypraximately »02mm interw
vals, aliernnte with the rows bf trachesl tubes. |

Pith | |
The pith hae & diam&ier of two~thirds that

of a one~year stem. 7The cells occur in two distinct simes.
The larg zer. ones are raundcd and vary from .Ooun to »08:m
in di“matcr. The smeller ones, occourring in gvouua,_are
lees rounded and rwnge from .02 2mm to .Ounm in cross diameters
In varticul dianetnr the larver cells extend 08mm, while

the emaller cells extend .02mm (Fig. 7).
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secondary ?1ssmes
Feriderm |
Yo periderm has heen formed by August of
the second yeaX.
Pliloen
At the end of the gecond year the phiocen
ig OB wide and the stem 3.00mm-in diameter. At this
age ﬁhé‘out@y cells have become very much distorted (Pigs
Xylem
the tracheal tube elewenis of - the secondary-
xyLoem very-between 0limm and LOdmm in diameter and aver-
age }&mm in 1ehgzh {Fig. S4)e Yiber trvacheids are abundant
in the aeaomﬂaéy xylem of this species, These have an
averoge dismeter of J00%ma bubd vary {rom J2mm to aﬁmm}in
lengthe | ’
The xylém rays ere «02um to .O8rm wide and
indafinihe In lengths I found pordt of o ray extending a
vertical distance of 10mm. Cowme of thew ave only .08mm
vertically. The ruy‘celis are mostly «CRmm verticelly,
O radielly and Jlomm tangentislly. In some cages,
hovever, ihese cells have greater tangential than vértical
diamzters. The sezondary raye are much less conspicuous
than are the prinary rays~(£ig. 8). An.abundance of starch

ig present in the xylem rays.
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Primory Tissues
ipidermis

In surface view these cells are moﬁﬁly
four-sided, varying from .0l6mm to .03mm in dismeter
(Pig. 50). 1In radial diameter they average .UR56mm, having
the cutinized outer wall .O0lZ2mm thick. The ?&dial walls
are cutinized and a cuticle »001lmm thiek is present
(rig. 9).

Cortex

Tne‘callenchym&'ia undulating, being 1 to
2 celle wide in the narrow portion and 4 to 6 cells wide
in the wider portion. These wider areas occur at intervals
of .orm (see fig. 9)s The cells have moderately thickened
wallﬁxand averasge O0omm tangentially, +Olwmm rodislly and
+03um vertically. The pmrenqhymn‘of the cortex is about

«16m wide, being composcd of 6'to 8 cells. The cells are

approxinately .O0%mm vertically, +02mm rudially,‘aﬁd vary
Trom +Q08mm to .O5mm tangentially (Geé fig. 9), ﬁuch”atarch
and tannin are pfceént in these cells.

The bast fibers occur in groups approximtely
3 cells wide radially. The cells have cavitics 00L5um in
diameter and lignified walls . 01 8mm thiék. In length they

average «32m (Fig. 9 and 35).



Phloenm
iIn & cross gection of a slten having a
diameter of Jrm, the phloem tissue measures 08mm in width.
The outer cells are crushed even in the one year old sten
(Pig. 9). ”hc greater part of the phloem tissue is campas~
ed nf phlnem parenchyma cella, among which are g ie; gieve
tubes me&auring o0l in cross sectiﬁn. A lﬂrve amount of
tann;n and gone starch znd proiein are faund in tha parens
chyvw, cells, |
Kylon
| Tnhe protaleem points, elighily indenting

the pith, arc composed of 6 to 7 radial rawalaf tracheal

clemente, bebweon which are found thin~wallé& parenchyn
¢rlle containing a ﬁﬁall amount of starch (Fig. 9).
tracuaal tubos of thn protoxyienm mensure «O0mm in croes
eectlun. The mehnxylcm, which nemnlmtna the xylenm cylinder
15 found ﬂchwcﬁn thp protoxylen pnints; The tracheal tubes
of the mptmxylem are digtinetly larger than those of the
prot wylem, messuring .O3wm in o'oaa gl ma*er, Bctween thei*
trachenl ﬁubé& of the mﬂuaKVlCﬁ are fiber Lrachﬁida averags
ing «01lmm in cross diameter.

Pitn

The pith, composed of iwo distinct sizes of
cells, io nearly one hmlf the diameter of a one year stenm

(rig. 9}. Fhe mxaller of thcuﬂ cells are 1Jodiwmutr1c

A

measuring .Oumn. "he laerger CGllL aversge 208 in ¢ross
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diameters and range from .0dmm to O6um vertically. A
1ittle tannin ocoure in the small cells. ALl the cell walls

.

are slightly ligniTied,

Secondary Tigeues
Periderm ]
A phellogen, ariging from the epiéaxmie,
has given rise to muny lenticels in the Beyear e?em (Pige

10).

}?hlo e
In a two=year stem, wéaspuring J.lrm in
diemeter, the phloem tissue has become +l4mm in width,
having the outer cells nmuch cr&sha& (com&mre«figurea 9
and 10}, | ’
Xylem“ ‘
| In the sécond year of growth the tracheal
tubee have largey diameters than those of the fifst year"
The trocheal tube elemeﬁtﬁ are +0l6mm in 0résa diameter and
+dmm to .32mm in lengthe. Tiber tracheids arévquiﬁe abund«-
ant in thie species. These cells average 008mm 4in eroEs
diameter and are ;5mm in leﬁgth {see Tigures 10 and 35).
The‘xylem rays8 are .08mm wide and 3mn verticale
ly. The cells of the rays arc approximately .02lmm vertical-
1y, +052um tangentinlly and .OZmm radially. 3uch tannin and

gtareh arc present in the rays.
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Primary Tissucs
lpidermic

in surfoce view the epidermal cells are
nearly squarve, naving a diameter of 028umm; while Pacdislly
they arce J02bum in diameter (see figures 55 wnd 11 ).  The
outer wall is heavily ctﬁxﬂxch und vO1Gim thick. The
radlial walla are alse culinized snd a cuticle 00LliZmm
thick is presente.

Cortex

The co2llenchyna iexa %o 5 cells wide, with
cells avéra@ing s 10 Yadial Giemeter. Ténventi&liy,
the cells are 0l and ﬁérticaliy » Ddmine fhe parenchyma
of the corlex ié apyrmx;ﬁataly 18mma wide and is conposed
of cells avojﬁ~in «03um in roadisl &iame%er. and «O4mm ing
tangential di meter (Pig. ll); In & veriicsl divection
theoo cello cxtand .O&wm. They show the prescnce of tan%in
and gtzych,. leciun Duhlﬂte cryetals are prezent in sonme
of the cello, |

The bast fibers do not form & continuous
rinv; but are in ¢ sroupe, mmuaur;ng » 041 ?&di&li“ wﬂd
.1ﬁnmm tongentially. Generslly tnp flbems arc lum in leng thw‘
with»cavitiaa averaging «002mm in diamcter. The lignified |
cell walls avec approximately .008.um thick (ﬁee figuras 1t

I

nd 56 ).



Philocu

By August of the rivst year the phloem is
L00Sma wide, the stom being 2.2um in Giameter, The outer
celle are crushed and irrvegular {Eig{ 1i). The phloen is
composed of parenchyma cells which are approximetely »008nun
in croes dianmeter and ,Gg?m long. Sowme tannin and on abunds-
ance of starch arve found in these cells.

Aylen |

The protoxylem points are rounded; not prow
Jecting much into the pith, The inner tracheal tubes ore
«Glinn in dianeter and the outer ones are .0Zmm in diameter.
The metaxylen is couposed moinly of radial rows of tracheal
tubes, averaging 0l0uay in diameters Ssparating th ﬁé rowe
are the xylem rays which ave mostly ong ¢ell wide. Purene
chyma celle »O0mm vertically and O0Cma radiazlly occur bee
tween the leaf traces (Fig. 11).

 pith

The pith is J7om in croes esection and ig
nearly holf the dianmeter of the one-year stoms The pi%h
cells are rounded and.average +0fma in ¢ross section and
+Odrm verticelly (Fig. 11). The wells are densely pitited

and slightly lignified.
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cecondayy Tissues
Periderm
in this speciee cork is formed by August
of the first year. The phellogen,; Tormed by bthe epidernis,
nas given rise to as many a8 six cell-layers of cork,
although the cork rggiou daeS'hat completely circle the
stern (Tig. 12).
Phnloem ‘
n a two-year ctem 6mm in diameter, the
phloen is J16m wide, with the‘auier ceils crushed (Fig. 12).
Fylen |
Trochesl tubes are Hpagae1y ﬁpa$tered
throughout the zylem ares (Figs 12)» The tracheal tube
elements are JZmm to o4 léng'mnd 202 to +0%mm in cross
diameter with inclined elliptic pits (Fig. 56}; 0o indica=
Hion of end wm1ls rewaing. Xylem pmreméhyma célla are absent.
Koot of the xylem is composed of fiber.traohaiﬁﬁ. These
celle ave slightly Less thoan «02mm in dismeter ond average
«Oum in length (see fig. 36). The xylam.faya form o oirike
ing feeture of this species (see fige 12 ). Their greatest
vertical length is 2.28mm and preatest radisl width is
»Odramts  In tznpgentinl section éhe ray celis are mostly sguare

with dianetevs of +01l8mam. Radislly they are 02w to «03mm.
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In surince view these celle are almost
square, having digneters of ,0ldmm ond walles averaging
»008mm thick (see figs, 60), Radislly the epiderisl cells
are +03lum in dizmetey, having a éutiﬂ%"ed onter wall
» 015 thick, Tae %‘&i‘;vwﬁlla ave alzo cuntinized. A
oﬁticl@ »0012rm thick is present (Fig; 13 )
Contex
This speciew has colloenchyma cells with

walls moderately thickened. The region is cpproximmtbely

» 04t wide Tn radinl diamebor the cells average 0%,
Tznb@uhxm77 » they wonge Trom »0lim fo .03, and verticale

ly cwvevage »02mm in dianeter, Uome nterch is present in

these celle, The porenchyna of the cortbtex is ,1limm wide

¥ adecudiilid

end couposed of spproximetely 10 redially Tlatiened cells,
averwging L02mm verticalliy and .0Llfmm radially, Tengentinle
ly, they vavy from ,0lum to J04mm {Fiﬁg 13).  Tomnin end
sterelr give positive reactions with ferrio chloride and RIiI,

V;’\' :’1 2 B Al ey ~
The bast fivers do not Torn & continuous

ring but ) i1l ST onTE A nan w4
& voocour in gxoups o 04um Tadielly and .oum ﬁ&ﬁg@ﬂtigly

» Lot P T N " g " 0
lys The fikers are appro metely 1.2ma Long, and have

v;tlca averaging +OC0lUun in diameters ang wadls o Olmm

thick (sec figureﬁ 13 nnd 42).
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Phloen
The @hloem is about ,07rm wide by August
of the second year und is composed of 15 cells, The outer-
most cells are so crushed that they cannot be distinetly
vicwed in cross and langitnﬁinal ﬁecﬁion@ (Pig. 13}e An
abundance of taimin and very little starch occur within
the phloem. A few cells shaﬁ*the prusemce of protein,
Kylen
The x;lgm cylinder is composed of apnromimutoe
19 profohjie& roints which proj@ct.inte the pith even far-
ther than in Rosa dunetorum or dumatorum. Furthermore the
width of the points ig much grester then in the other fwo
£pECien, (Compﬁy figure 13 with figures 9 and 11). The
tubeg ronge from .008mm to LOlZmm in diﬁmater. The itrecheal’
tubes of the mebtaxylem are errenged in radisting rows.
These tubes average «OZmm in cross diameter, Oitucted be-
twegn the rowe of tracheal tubes are xylem vays which are
approﬁimmtely .02 apert. A few fiber trucheids oceuy in
the metaxylem verying from .006mm to .02mm in diamster. |
Pith
This region Jc outstanding in this specice,
Two distinct sizes of cells are found (see figs 13)}» The
larger ones are rounded and in cross diameter are Jlmm;
while verticslly they aré «08mm in diameter; ‘Interaperﬂed
with these cells are smzaller cells bccmrring‘in groups of
3 to 6. These are nearly squurv with dilameters averwging

«02m end with walle glightly thicker thun the larger cells.
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The pith area ig 1.7mm across, constituting about half the
digmeter of the one-vear stem. the wells of all the cells
are densely pitted and slipghtly lignified. Uone stareh ig

stored in these smaller cclls as shown by recctiong with EII.

Secondary Tissues
| Feriderm

By the énﬁ of the sgecond yeur, cork ig forﬁad,
but not all around the stems The cork iz initiated by the
epidermis and in places there are as many as 12 cell-layers
present. In most cases the cork has not yet begun to slough
away (see fig. L4). o phellodeym h&%_bé&n formed»

Phloem

By the end of the second year the phloen
is approximately «Lonm wide, the stem being 3.5mm in diss'
neter. The outer ¢ells have been greatly crushed (seo
Tig. 14).

‘ Xylem

The tracheal tubes in this epecies are
relatively numerous (Pig. 14). The tracheal tube elcements
vary fron «016mm to .04nm in dismmeter and J16mm Lo .28mm
in length (see fig. 42). Come of the clements overlap
very wuch at the ends, while othere do not, their end Wéllﬁ
having been completely dissolved out. Very few xylem purene-
chyru cells are preoeent in this apeaiéa. These cells aver-

age 02Brm vertically :nd .00%m fadially. A lorge purt of



the xylen is composed of fibver trucheids (Pig, 427,

These cells averaze »008mm in dismeter aﬁévr&mgé‘frcm
Srmobo W22 in length,  The primery xylen ruys ave nostly
four cells wide, hecomingiz.?Smm in lengthe The cells
average »0lmm vadielly wnd tengentiully, and .02nmm ver-
ticelly. The secondary rayse arc mostly ene cell wide and
L04rm to .08mm apart (Pig. 14). 2uch gbarch is fuundﬁggh

the royo.

Primary Ticsues
spidermis
In surface view the epidermal cells are
néarly équayc, having dlamebers ol WOLenm (Fige 59).
_AB seen in erog séction,‘thw cells are ,memtin radial
dismetur, having their cubtinized outer walls ,OLwm thick
and bulging outward. In tangential dlameter, these cells
are «Olmm. Part of the raodial walls are cutinized and
a cuticle .00lmm thiek is present (Fig. 15).
Sortex
Yhe inner margin of the‘ccllénchyma is une-
dulate, being two cells wide in the narrow portion ahd five
cells wide in the wider poition. fThese cells sre typical
enllenchyma cells with moderately thickened walls. The

celle, varying from .00 to .08 vertibally, heve rodial



dianeters of 0l3mm and range from‘.ﬂﬁmm to 04um tangene
tizlly (Pig. 15}« The parenchyma of the corvtex is approxe
inctely »1l2um wide. The cells zre progrﬁasively larger in-
wardly, the smaller celle aver&gihg «Olmm yadially and

the lurger averszging .08mm. Tangenbinily they average
«Odrm and vertieslly »O6mue. Omall amounts ol tdnnin ag
well ag some etareh ie found in thie region (Fig. 15).

The bast fibers occur in groups vorying
creatly in length tangentially, and heving a width radially
of three to five cells. The fibar& are l.2nu long and have
cavities .0085mm in dilemeter and lipnified walls .0Ll3nm
thick (Fige 37). |

Fhloenm - .

By the ond of the first yoer the phloem
area 15 J05%5ma wide and the stem is fom in diameser, The
outer cells are crushed and distorted, so that little can
be Bzid about them. Nost of the later formed ones are

‘neariy gquare, with diecneters of approxinsziely «00%m
(Pigs 15)s The sieve tube elemenis are .OLnm zceross and
« 0711 longe Mo phloem parenchymas eould be.found.

| Tylom

The protoxylem poiﬁta protrude very little.
into the pith. In some points the smount of protoxylem
ig quite variable and the diamelers of the Bubes range

from .008mn to .O0l6mme. The tyacheal tubes of the metaxylem
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may be as great zs .02mm in diameter. A fow fiber tra- -
cheids aversging .0lmu in dismetery constitute puxt of
tlhe metemylen. Zituated between the trachesl tubes are
the radiating rows of xylenm reys, cverzging »CRmm apartd
(ige. LG).
»ith

in crows section the dianmeteor of the pith
i alwost lmm in a stem 3nm in diameters The cells arve
guite unifornm in size and are generally .04mm in cross

Gismeter and 05w verticelly (®igs 15). - The walls are

plightly lignified and bave npumerous pits,

Cecondary Tissuep
Peridern
There is no periderm formation until the
second yewr, when the cork ares huo become se many as 8
cello wide radislly, but with the test with tudan III
only the ovter loyers of cells are suberiged. The phello=
gen arises in the epidermis (Fig. 16).
Tnloen
By the end of‘tha second yeanr the phloem is
«Ldmm wide, the stem being 3.50m in diameter.

At this age

the outer cells have become irregulsax and crushed (Pig.
16).
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Xylem
mrachesl tubes are scattered throughout
the firvst year's growth and the second year they are massed
in the early growth (Pig. 16}. The trocheal tube elements
range from »02mm to JOdmm in width and from .lmm to Shmn
in length. The end walls are completely dissdlvad while the
gide walls are elliptically pitted. Piber tracheids arve
asbundant in this specieg. ”héy arec approximately .Dmm long
and average »023mm in diameter. Sheir walls are besel with
elliptic pits, ALl the xylenm asvrea shows lignified walls
(Fiﬁ.‘ﬁ?).
Rays
The xylem rays valy inkvertiowl length from
JR241tm t0 1.6fr, with 4 or § cells constituting their bangene
tinl width of «04mm. The cells sre »0lum redially but vary
from +01l2mm to +038mm verticallys Otareh is present in the

xylem rays (Pig. 16).
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ROSA MICRANTHA

Prinary Tiasues
Lpidermis
| The epidermal cells are rectanguler in
surfuce view, having dismeters »027mm by »04rm (Pigs 54).
In croes section, the cells are seen Lo hove radial dias
meters of LO0D0Llrm, with the outer wall mﬁﬁlmﬁ thick. Both
the outer and radizl walle are cutinizeds A cuticle 0012mnm
thick is present in this species (Fige 17)
gortex
The collenchyma ié vory similar to that of
the species serices. However, the thicker portion of the
undulation averages 6 cells wide radinlly, while the nere
rower porﬁinn is usually 1 c¢ell wides There are zboud 6
wider areas per millimeter of circumference (Fig. 17),
The cells of the colienchyﬂm are uniformly rounded being
«015mm in cross dlameters. These cells arve .02mm to Odum
verticully. The parenchyma of the cortex is approximately
«08mm wide., The inner oells of this rezion are somevhat
elongated tengentinlly, while the outer cells are rounded,
havirg dinmeters of .0l8mm. Tannin and sfarch are found
abundantly in the cortex.
When viewed in crogss gection, the bast

fibere tiesue appears a8 s ring thst is broken occuslionally
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by a few pnrenahym& colls., These groups of cells are
SO wide, with 5 to 8 cells meking up the widthe These
cells, vorying Crom l.lmm to 1.2:m in length, have cavities
L002mm in diameter and lignified walls .0l0mm *hick (see
Tigures 17 and 43,

Phloem: |

The outer cells of the phluen are very much

erushed; the inncy are more regular in form. The morve regul-
nr cells ave .0lmnm bangentially and JO06mm vedially {Pig.
1%7).  She phloem marenchyma cells are 006w radizliy and
the siecve plates are +OPmm across. The phloem contains
gome stareh and tannine

Fyvlem

2, »

The protoxylen points in this species usuelly
project very Little into the pith and at times appear flatten-
ed (Pig. 17}y In stue poinis the tracheal tubou are in gevere
el rows, while in others only o few such melié arce Tormed.

The tracheal iube elemenis vary from «0lpmd 30 02 in dige
neter. Between the prutoxylem‘eiements are relotively large
thin-walled parenchyra cells. These cells becowme +06mm long

verticelly and .02ma radially. %he traeheal inbes of the

metsxylen cre usuclly «Odmu in diameter;'hﬁwever, some of

L]

Vol

them sre much emeller, Xuch of the metoxylen g composed

of parenchymz cells averaging +0l4mm radicll

¥y and 0B

verticnlly. Retween the trachesl tubes of the nmetsxnylem are
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the zylen roys, hoving L to 2 ccllerows of xvlen clenenta
hetyeon then.
»ith

s A

The pith cells

4
e
]
ot
8
o
n
*

pecur in two distinet
thae layger, hoving no cell contente, ars rounded and average

,,

JOfum in orogs dismeter. Vertieally they are alightly

more than .04mm, The smaller cells are =imost cubienl,
being approxin.tely 02w in all dian-ters (Fig. 17}« These
cella show o tonnin reaction. ALl the csll walls of the

any
5

L are enormously pitted and slighily Lignified.

fate

Secondary Tissuon
Perldern
We cork i formed the Tiret yezr but by the
sad of the seeond yeur, much of the second internade i
covered with corlk. This is the only species in wnich decpw

lying coxk hos heen formed. In some places cork is formed

in the phloeu. Tn bhis casc it ie approximately .Zun

k]

ridlally (Pig. 18),
Fhleen
The phloenm le approximately «O8um wide, by
the end of the second year, having the outer cells very

mach crushed (Pig. 18).
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There is an o avroue nuuber of trachoal
tubae Tound in this specics. & ant for the early Q'D*?'Lll
thege tubes are urifopmly scatiered throughout the xylem
{(Pig, 10)s. Tra ,~.3‘.' tube cloments vary gomevhat in diae
netar bul aversge .050mm, with approeximate lengths of
Sz {see figure 43]. ’2{'}1 endy of the eleuents overlap
in varying amountg, e walls ha,'ﬁ‘ »"Li alote merkineg in
some elementas, in others rows of gliintic pilts alunost run
waedlel to the long amigs of the tube. & lurge part of the
yhem ip composed of [lber Lrzcheids JTma long and »0%2mm
aereoss, with bath ondes long and Lmyarln? {Fig, 43} Yo

"y 4y
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ROSA CALIFORTICA

Primary Tissues
xpidermim‘

48 seen in surface view these cells are
nearly squere, hoving diameters .0ldmm each way (Pig. 58).
In rodizl diameter they are .024mm and have an'outer
cutinized wall .OLldnm fhick.‘ Part of the radial wall is
cutinized and a cuticle approximately 00lLmm thick is
present (Pig. 19).

) gortex

This species has collenchyma cells with
moderately thick walls. The region is gencrally 5 cells
wide, the cells being .009rm in radial diameter. In
vertical dismeter, the cells range from .02mm to .05mm,
while, tangentially, ﬁhey averagze »0l0nm. 'The parenchyra
area eztends +06mm radially énd ie 2bout seven cells wides

‘These cells are somevhat flnttened radinlly and average
+0lmm vertically (Fig. 19). Tannin and much starch are
found in them.

The bast fibc:ﬂ occur in groups measuring
oL tangenﬁially,,.OQKM.radi&lly, and standing about
08m apart. The cell gavities dverage 0058 in diameter

while the walls are lignified and .009mm thick. Yhese |

bast fibers average .7um in length (sce figures 19 and 38).



Phloem

By the end of the first year, the phloem
is approximately».@éﬁmm wide and the stem is 2.4rm in
dinmeter, The outer cells are somewhat cruﬁhéé. The
sieve tubes ney attain a lengthyof « 07t but they are
only «005mm wide (Fig, i@), some starch is in the cells
and an abundance is found in the rays. The parenchymn
of the phloem ie composed of cells 004nm wide and .02lmnm
longz. Yuch tunnin is present in these.cells.

Kylem-

The protoxylem points do not extend notice-
ably into the pith though they are quite distinguishiable.
The trachenl tubes of the protcxylem'occur usually in five
radiating rows of caila. The first formed elements ave
00fmm in diameter; while the leot formad<aré «OZmm.  These
tubes are altbgethef;oampoecd of spiral.vescels. Between
the rowe of protoxylem elements are relatively thickwwailed
prrenchymns cellé.. The tracheal tubes of the metazylem
are relatively numerous and vary from .02mn to 04w in
crogs dinmeter., DBordering these tubes are the leeﬁ TAYS
which are approximately .04mm upart. Relatively few fiber
trocheids are found in the netaxylem. These éeiis vary

from .006mm to .Olmm in crose dizmeter (Pig. 19).



Pith

The diaveter of the pith area is wbout
onefthirdig%‘the 6ne~yaar stem (Fig. 19). A8 é&&n in
crons seétian, the pith is composed of two &iﬂtiﬁct gl zes
of cells. The larger ones are rﬁunée&,'haviﬂg # diameber
of .Q&mm and %erﬁical,lengihs ranging from O8am tor;Gémm,
o cell coutent is present. In the aﬁall cells of the
pith tannin is abundant. These celis are nearly cmﬁical
withuﬁiameﬁers of «OZmm, and are quite uﬂifmfmly disgiribute
ed among the larger cells. The walls of the pith cells are

densely pitted and slighily ligﬁified,

Seocondary Tigsues
| ?eridemm
By the end of the second year akﬁhellagen
has been initifted)by the epidermis and hau fuf&@d 4 to 6
layers of cork cells, not extending, however, the entire
cirveunference of‘the gtem. The epidermis is still intact
at this age (Fig. 20). m
FPhloen |
The phlceﬁ is sbout .1oma wide by August
of the second year, at the sume time the stem being 3.65mn
in diémeter. ?ﬁe phloem clements are cru@héd &n& distorted
almoet the entire width of the phloém'(comparé fipures 19

and 20).



Xylen

In the scecond year of growth. the tracheal
tubes are larger and more numerous thun the fizst yeaf’ﬁ
growth. Yore tubes are found in thé aprﬁng growth area
thaen later. Thc trachenl tube elements average «03um in
CrOUsE aeétion,and range {rom »l6mm tb JBum in length
(Fig. 38). The secondary thickening of thelside walis iex
in the form of reticulnte ?iﬁﬁ;, The end ﬁaila have beon
completely dissolved. TFiber tracheids nf'this"gpaciga
vary from ,egmm to;‘Smm;in length and average «0lom broaé“
The walls have inclined yits (Pig. 38)y The xylem rays
are 0dmm to 12w W’de tongentially éﬁﬁ vary from «16mm
to «7mm vertically, buib vary from +006mn to «OZmm radially.

Tonnin and starch are pregent in the rays.
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Primary Tiesues
Epidermis

mn surface view these cellis are four-sided
though somewhat rounded, having an average diameter of
02t (Fig. 53)s In cross section the cells are nearly
square and have radial dismeters of ,028mm with nutinizéd
outer walls .O0L6mm thick, The radizl walls are cutinized
and a cdtiale‘.ﬁalﬁmm thick is present (Pig. 2L).

Cortex ‘

The zone of collenchyma is 7 to 8 cells
wide and mensures .1lomm in radial widthe The cell walls
are approximately .00G66mm thick, while the cavities vary
greatly in size, the longest are .03um in dlameter. Sowe
tarmin ic present in thig tissue. The pavenchyma of the
cortex has a greater radial width than thé‘asllemchyma,
These ¢cells are mar@’uhiform,iﬂ 8ize thmﬁ is the rule in
the other species I have studied. These cells are »06ma
tangentially, .02mm radially and ,0Zmm vertic&lly (Prigs 21)
Mueh tannin is present in these cells.

In the inner cortex are patches of bast
fibers. These patches average «0bmn in redial width (see
figure 21). f%he cell cavities are clongated, averaging
«0026mm in diameter. An average fiber is .69%mm laﬁw, with

lignified cell wall .Olmm thick (Fig. 21).



Philoen
The phloem area in the one year stem is
.08nm wide, the stem being 4mma in diameter (Fig. =1).
The outer cells are ﬁistpr@éd and somewhat flmﬁt@ned
radially but ﬁﬁe cells of the phloem parenchyra are
guite elomgatad, measuring «00mm lo % and 0kt wides
The sieve tube el&memté are »0lé6um in crose dinmeter.
The parenchyma cells aantain some tanniﬁ, while the ray
cells in the phloen régiaﬁ contain starchs
Kylem
In this speecies the protoxylem points
are relotively wide, not protruding into the pith (Fig.
21). Thé traehe&litmbes formed heve aralleaa numerous wnd
lese definitely in radinl Tows than in the other specics.
~ The tracheal tubes average .0lfmm. in diameter. Situated
between the rows of protoxylem elsments sre very thine
walled parenchyma cells, quite irregular in shape and size.
The trucheal tubes of the metaxylen have grester ¢ross diae
meters then like clements of thc.protaxylem. A Tew [iver
trecheids are in the metaxylem region. These cells average
« OLrn 1n,&ia@eter. Petween the traaheal tubes ocour the
xylem rzys, which are .Olms to ,03m apart (Fig. 21).
Pith - ‘
Yhe pith of this species coneists essentially

of two sizes of cells. The smaller ones gre almost cubical,



averaging .Oﬁlmm in dismeter, and containing some tannin.
The larger are mostly vounded, varying fram «O3rm to «06mm
in croue diamet@r; In vertical extent, they avérage .Gw@n.
o food subgtance is found within these eellakfﬁig. 21 ).
"he cell walls of the p;th are slightly 1ignifi@da
secondary Tissues

‘yariderm’

The covk is farmed‘in thiapreciea from
phellogen ariﬁiﬁg fron the epiﬁermis; It is 5 to 5 cells
layers wides 46 in the cape of Roea c¢alifovrnica, the
cork formation doos not at this stage, surround the Stémw
nur”does it aﬁcur on one-year growth (compare figuraﬁ 21
and 22). |

Phloemn

In a sten Smn in dizmeter the phloem ié
approximately «Odmm wide, having the outer c¢ells slightly
flottened radinlly. Poesibly no other epecies has the
phloonm cella'mcru regular in shape (Tig. 225.

Kyiem ﬂ

”%e trucheal fubes are quiue unmfurmly Gige

trinutud Lhruuphaut tne nylem. ”heir eienent

are approxzmate~

ly «03mm in diameter snd average 2um in length. The end
vwalls are completely disscolved and the side walls have veoe
ticulate sccondary thickening (Pig. 30). Piber tracheids

‘with oblique pite are quite frequent, averaging .015:m in



their greatest cross diawmeter and .55mm in length (Fig.
39)s The zylem rays becone %ary large in thie opecieg,
the greatest width being «08um and the greﬁﬁcs% verticsl
length is 1.%7wms ;The cells of the rays are neavly iﬁ§~
diametricy being approximately «02mnm in diamaier. *ner
ure approximstely five ro*% of zylenm elements between the
xylem rays‘ An shundance of starch and some ﬁaﬁﬂli are

found in the rays of this apcc CEP
ROSA “ﬁAE

Primary Tisscues
Tpidermis
In surface view, these cells are nearly
sguare ﬁut,vary from »0lmm to «O4mm in diaﬁeﬁer‘(yig. 57 ).
In cross section the cells have & radial dianmeter of ;Gﬁﬁém
and an outer cutinized wall approximately «08mm thick
(Fig; 23)s  The radial walls are also cubinized end o
cutiele .00L3mm thick ie prementQ
Cortex
The collenchyma ring ie 6 to 7 cell-layers
wide and is wmade up nfgtypical:cﬁllenéhyma cellsy with maré
or lees thinkened Walla@ The cells are approx immtoly + QL 8mm
radially and‘ayera@e « 0L B vertioallya in tan gential diaw

neter they vary from .0lbum to Odmn (¥ig. 25)s The parens

i



chyma oz the cortex is &bq@ﬁ.fkémmgwide and is composed

of imrge, unifcrm cells averaging «04um im tangentisl
diameter and .025mm in radial diamE%era Starch and tennin.
are Tound ﬁﬁroughout the cortex, but more abundantly nesx
the ends of the rays. :

The bast fibers occur in groups or bundles
approximstély 5 cells wide radially. The sellé have ligni=-
fied walls Olum thick aﬁd cavi%iés .003m in diameter
{(Pige 23)s The fibers average »5mm in length {Mig. 40).

Phloen:

The phloem is approximately .05mm wide in
the first internode. The outer cells are so crushed little
date could be made ooncerning the lengths of the sieve tube
elements (Fig., 23)s  Tannin and starch oceur in the phloen
in ver& small amountﬁ; | | | |

Xylem

The trachieal tubes of the}p&utuxylam occuy

mostiy 1n‘four rodial rows, usually three to the row,

These tubes are spirally marked and ?afy from +0llmm to

2 02rm in diameter. Between the rows of protoxylem cells
are thine-walled p-renchyma cells which vary greaﬁly in
lengthe. They areLabout ,Olzmm in cross diameter and venr-
tiéally they range fram“.OBmﬁ to .Obmm. The tracheal éub&s
of the metaxylem are about «021mm in dgameter and are'lessm

repgular in form than ihose of tha.prctoﬁylem6 Very few
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fiber~ﬁraaheiﬁs,uaéur he%@eﬁhjﬁh&»tx&cheal ﬁubea, These
fibers a?e quite irregular ih‘shap@ but é#era@e..ﬁlmm in
cross diameter {Rig, 23).
Pith B
The pith cells of this species are rounded
in érOEa secfimn ranging from +Olmm to .O6mms Vertically
they range from .02 to ,06mm in diameter (Fig. 23). The

gell walle are numerously pitted and elightly lignified.

ﬁécondary Tigsues
 Peridern |
, o periderm is formed ﬁhe‘firat;year, ant
by'the‘eﬁd of the second year 6 to 7 cellélayers of cork
. are farméd, t%ough~nat all around the stem. ?havéork is
initinted by the epidermis (Pig. 24). |
~Phloem
The 2wyear stem lg approximaﬁély,ﬁ.lmm in
diznocter, havihg phloen ;Ogmm wide« The outer cells of
the phloem are greatly crushed, o secondary bast has
ﬁéen formed (Fig«w24)- |
Lylem
| The tracheal tubes ore quite'uniformly 
senttered throughcut‘thekxylem area, thOHQﬁ zomevhst
clustered in the ezrly grbwth. ThcApﬁﬁahcﬁlvtuﬁa‘ﬁi@meﬁt$”

hove an average dlaweter of +025mm end length of «45mm



(Fig. 40). The fiver tracheids are quite ‘abundant, averag-
ing .Smm in length and .013mm in diaxﬁter (?ib. 40) AB
soen in nacﬂrafed nater4al, sone of them varlan at the ends
more than otheyse' The piﬁe are mastly elliptical, esometlines
oval and occur along the 1¢ngﬁh>0f the fibers ‘ |

| There iﬁ‘na eutsﬁandinr faature of the xylenm
rays in this sp@cies. in 1ongxtuﬁinal view, the rajs are
Jl6mm to 1.2mm, Verﬂlaally ond at moot are ,O&mm,wxde r&diql“
"1y The cells are «012mm in tangential diameter and raﬁge

from «O2mm to +Odrm radially and verticallys
- ROSA OMB I IS P?EWACAITTE{A

’R?rimafy Tigones
Lpidormia
As gecn in surfaea view, these cells are
nearly square, with an average diameter of +02mm (Pige 52).
Radielly they have a diameter of .G :8rm.. The uuter'Wall
i 0l0mn thick« Both radial and outer walls are outinized
and & cuticle .GGlSmm thiak is prcaent (Mg 25)*
Cortex |
The collenchyma'is in the form of an undulat-
ing eylinder, the narrow portion being ore cell wide and the
wider portion 3 to 6 cells wide (Figg 25). These wider areas
cceur at intervals of about .Oamm.‘ The cells are about thé

gsame in radial and tangential diameters, ranging from 005mm



to .00%um. Verticelly they aﬁé »02mm. The cell ﬁalis arc
approximately »003mm thgakq  ?he prrenchyma of,fhe cortex
ig .22mm wide and is composed of cells ,0Rum radially, .03mm
tangentially end .00m verticnlly; though, in all dimensions
the outer cells ave slightly smaller than the inneys An
abundance of starch and tanvin is present in the gortical
paronchyig « |
" The bust fibersvaéqax in groups «24mm tahgen«
tially and'.oémm radiallys, Theee fibers are lmn in length
and heve covidies .001Bmm across gnd lignified walig..Olmm
thick (see figures 25 and 44). |
Yhloem ’ _ |
In a stem 1 ¢ G in'diameﬁer the phloen isg
036rm wide, heoving the outer cells wcré or less cruched
(Fig; 25)e The sieve tubes average «Olmm in disnmeter and
the phloen parénahyma celle are approximately 008mm across.
A great amount of starch ie present in the outer phloenm
cells mninly, and an abvundance of  tounin ie f0uﬁd-in the
Phlocn. |
Xylem
The protoxylen pointe protrude a little into
the pith (Fig. 25)s The tracheal tubes of the prrotoxylem
oceur in rodial rows, with about 4 tubes in a rows In cross
dizmeter, these tubes vary from ,008mm to..0l8mu. Geouzling
within the protéxylem reglion are very thinnwéiled parenchyma |
telle, averaging .006mm in cross diameter. Iost of the

tracheal tubes of the metaxylem are slightly elongated



raﬁiélly, ﬁaving zungenﬁiai anﬁ‘féaialﬁﬁi&maﬁerB}Of » 02y
and 028w rﬁaﬁactivcly, Teny fiber tracheids occur in |
this region, ospecially bﬁtween'léﬁf traces. The rTays ar
upsually 1 cell wiée aud (02rm to W Odrm apart, having.ane L
or two rows of xylen elements hetween ?hGMﬁ -

Pith ‘
| The cells @f the pith vary greatly in size,
though no two distinet sizes occur 4s in the case of
koreana'anddecae@ in oyoéa zection, the ael&é are rounded,
having dianebers rénging from +03mm %o iﬁamm'(ﬂigy 255.
Verticully, the cells raﬂge fﬁom «O2nm to +04mm in diawvetor,
The walle are pitteé and elightly lignified. In sone of

the pith c¢ells tannin is found.

12

Al

ﬁecondaryzfisau@s
Periderm
The oecurrence of periderm in this species
is rmatricteé to lenticel Tormation, up to August of:ﬁhe
aecnnd'ye&r‘(?iga 26} However, material three years old
has other cork cells formed, though not complétely eiveling
the stens |
Fhilo erﬂ
By thé end of the seoond year the phloem
area is appromimatelyvl7 gells wide,‘thc outer cells be&ﬁgg;

Coonomuch crushed (Filgs 26).



Xylen '
The tracheal tubes avre more numerous in

the early 3rowth than in the 1a%eﬁ»ﬁruv*% (21 ae) The
tubes formed in the later prnwth aﬂe Mlmadt xaun&. hhvzng
dzamwt@ra uf .Ommm, whilc, ﬁhuwc £ rLL Lornca are elowgmted
radially, having a dzameﬁex cfraaﬁmm; The tx ch@&l tube
elements are ;éﬁm to‘.ﬁmm,long‘(ﬁi .‘& ) Yylwm pa renchyma
wae not cvident. Tiber trachezﬁa aompr;aw a, 1arge n@rt of
the xylem a&eaa “hase ce“lﬂ averum « S in 1en”th an&
«01frm in crose diameter 5?1&; 44 ) ﬂhﬁ-xylcm rays vary
from Jlfum to 2.2mm in vertical lan@ﬁh:and f¥om .0lmm to
« 0%71m in'tangentialvwidﬁhwg The cells of these rays ave as
veriable aé the rays, but they averawe,.ﬁzmm fadiailyi-

«022mm vc%tlcnlly ond 101mm tﬁnwcntially. Gtareh and

tannin oceur in the rayaf
ROSA 07?33 I.LT} I.J Iu

Primafy Tissues
Epidermis
In eurfaoé view theﬁe~aellé are f0¢r~aided
and nearly square, thau gh in  some anatanca they my be ire
vegulavly six-sided. Thoy averagoc . .O£mm in diameter (Pig.
56). In cross section these cells averame,.ohmm radiaily,

with the outer walls heavily cutinized and .Olzmm‘thick.



The radicl walls érealﬁq cutiﬁized and & cuticle ‘ﬁoiﬁmm N
thick is present (Fig..z?)y‘ |
Cortex

The outer cortex is composed of uollemchyma
cells, heving moderately thickened walls. The lnner border
of the tiasug is undulating, the narﬁow part being 1 cell
- wide and the wider part 3 to 4 cells wide. These wider ‘
areas ogocur at intervale of .lmm. The greatest xadial width"
of the collenchyma is appromimatcly .O4mm (Figs 27)¢ The
¢collenchyma nellﬁ‘are'very irrggqlar‘a5 tQ diameterég Radiale
ly they vary frqm‘,DOme to +01lmme glnxtangeﬁtial diameter!
they meaﬁuré . 007rm Lo Qﬁzmm@ ‘vGrﬁically theyhare‘uﬁifgrmly
«02mm. At its gregtéat width the coriical pmr&hahymg.is Qﬁm— 
posed of 10 qell*layera,‘measuring ;lﬁmm,radially;‘ The
inner cells are .OL&mm radially, .036mm tangentiélly and
.021mm vertically. Going outward the cells béébmﬁmsmallar;'
Tannin end small amounts of starch arc preﬁeﬁt in this
tissue (Tig. 27)« . |

The bast fibers occur in strands measuring
«Odnm fadimily and approximately ;3mm tengentinlly, with
few‘pﬁrenohyma cells between them. The baét fiber cavities
average .00l5mm in diameter, while the lignified walis |
average .Olum thick. The fibers are approxim:tely 1.5um
in length (sce fig. 45). The fuct that the cavities have
almoet bern filled by thickening of the §@1l‘walla; is dut~

standing in this species.



Fhloen

The phloom iz +Odm wide at the end of the
first year, the otem being £.10mm in diameter (Pig. 87).
At this age the outer cells are not so crushed a8 in the
iwosyear old sections. Thé sieve tube eleuents of the
phloen are approxinctely .0lBmm in radial diameters, The
parenchyme cells arve gquite smell having a.width of »0048mm
snd a vertieal Llength of JOlGrme: An abundance of tannin is
found in the parcnchyma cells. No starch is pxeseﬁﬁ in the
phloen orea exccpting in the xylem Trays. |

Xylem “

The‘distanae the protoxylem points project
into the pitﬁ iﬁ‘an outstanding fohture of this species.
About Qé'poiﬁte arc préﬂent'in the first ini@rﬁade (see
£ig. 27)s Very fow tracheal’ tubes are found composing |
the protokylam of  this épecies and thoese that are fdunﬁ are
not arranged in defintte radial rows g8 in tﬁe cave of mogt
ppecies, These tubes average 000ma in cross diamé%er. A
few parenchiyna cells peouy amohg@t the5protoxylam elements,
theege cells are .Oﬁﬁm,lung and +009mi 2cTosE. The tracheal
tubes of the metaxylem are nﬁmeroua‘and range fzam.;OISmm
to .025mm in cross diameters Ac seen in longitudinal sec-
tion the trocheal tube elements vary fﬁdm « L6t ﬁa » 431
in 1angﬁh. lany fiber tracheids are found among the troe

cheal tubes of the metoxylem. Originating within this



B

region are xylem rags, h%vigg‘un@ or iﬁo-cclz rows of
xylen elememtﬁ'baéwaﬁn thewm.
| Bith

The pith of this agecies 0CouL s in;ﬁwo
dimtiﬁcﬁ sizes of celle (Fige. 27). 'The sinaller ¢ells are
nearly cubical, having diaveters of fﬁﬁmm, The ;axgér
cells are almost round in oross section bul vary from
«Obum to Wlmm in dismetors ‘Vertically they are slightly
lese than wadipliy. The cell wells of th@byith cells are

slightly lignified.

Gecondary, Tissues
Periderm ‘

By the end‘of the second year, peridern
bccurs complevely cireling the stem. Thé‘ﬁhelld@en is
initiaﬁed‘by pha'epidermia, and by August Gf?the saabnd‘*
year, has given rvise ta‘G to 14 cell~luyers bf cark’fbrm»
ing « widdh of .lutn. AL some points ﬁaxt of'%he eérk hagp
sleughéd off" (Conpure figures 27 and zaisv'

Thloen ‘ |

ﬁy August of the second year th@/ghlbém
is +lZmm wide or approxisately three times the width of
the one yeur growth. Thie width is approximately 24 cells

cadially, with the outer ones flattiened rrdiaily (Pig. 28).
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- Xylem |

The trécheal tubes are more nameraﬁsvin
" the émrly grovth than in thé later growth. Generally those
tracheal tube elements xcvma& the gecond year have greabe
er croas dizweters than those of the fzrﬁﬁ yearn- “heaa '
elcmeﬂta‘rana@ from »018m % .Gamm acrosa ana are on the
averase 'Sﬁmm.iﬁnv {gee fiﬁﬁres 27 nd 45). Yuny fiber
traahczdﬁ ocecur in thie speu1e$¢ “%ewe fzbﬁrﬂ are 'pprcxiwl
rately .Olhmm in diameter and avevv”ﬂ 3Brm g2n length.
o xylen paranchyma cells are presents The xylem rays
afford another ouﬁstmuﬁiﬂg_eharagter of this gpeciegy They
are .02u to Obum wide and maﬁ‘exfgnd a distance of L.7mm
VQrtiaullyp The ¢2lls are almoest. sublcal, baviﬁg-apprexiu
waﬁc diameters of +Olumas The secandary raya pesn never
to be more than two cells wide. Uau¢llf tamy are one cell
in diameter. These cells have rddlal and twnge tldl dia=
meters slightly less than those menbioned abeves Much

tannih and very 1ittle stareh are present in'%he Tayes



ROSA SPINOSIGBINA

Privary Tissues
Lnidernin

In surface view the epidermal cells are
rectangulary, and are . 036mm long and +02Lmm wide (Mg
51). Radially these colls ave .03lmm, the outer wall is
«02mm thick. A cuticle iOOO@mm,thieﬁ is prepent (Ei&@‘zg)q

- Coriex

The collenchyms of the cortex is undulated,
being 2 to 3 cellelayers wide in the norrow poriion gnd 5
to 6 .gell-layers w;ae‘in the wider portion (mee fig; 29)s
These oells have uniform radisl diametew of 0L hﬁt
vary from +01l2mm to .03nm tangentially. Verticzlly they
average «012mm in diameter. The @mrenchyma %iﬁﬁua ig aps
cproximately . «12mm wide. The cells df this region ave »0lum
vertically and slightly less wadially (Figs 29). 'Iﬂ.f&ﬂ@@ﬂm
tial dizmster they vary from 0l to «OlBrm. sbundance
of tonnin and gtarch is found in théae celluos

Very few baust fibers are present in this
gpeciens Usually 5 or 6 cell& occur in a group. These
fibers are lignified and vary from 323 to .4pm in length.
The walles are «0Lmm thick and cavities are +00Ll5mm in dia=

meter (wee figures 29 and 41).
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Yhnloen
In a stenn 1.8m In crong gection the phlozm
ig cxmr'o"\;immtf*l‘; O8mm wides The outer nhloem cells are

goneviiet eruas he& and ifr zulary g, 29). Sieve tube elﬁ*
ments average .Qimm in oroos ﬁi&matax and yhloeﬁ‘garan;
chyma eellalawe abouta.ﬁoamm iﬁ,csta'ﬁﬁameter. %uoh‘
tunnin is pru« snt in these Oellvg and ﬁt>rcu ig found in
the rays of the phloon. |

Kylem o o
,Mcma protoxylenm points meUrudw Tanther

into the piih ann others. The tracheal tubes ocour in
rmdimalng rowvae with 2 to § ﬁubes 13 @aéhﬁrow (?ig; é9}i‘
“hese tubes vary from .Oﬁgmm to .Glﬁmm inyéiéwet@r.‘ ?hin“

ralled paxtnchynm aells occuy between tne rovm o; prn»

x"lem elamcnta. The uvacheml tubma of the mftmxyiﬁm
noasure .O?qmm to ,Gﬁmm in crasn di%motnr Vexy few f@ber
tenchieids gpoecuy in the mﬁtthLLm’ aiauaceu be&wecn the
xyLew pays ave L o B cell~row$ of xylém al@ﬁantss

© pith | |
The pith délla are‘meatly rounded when secn

in crosé section, having giameters from ~O2ma tb ‘Oémmn
Vertically these cexla extend .Oémml Fige 293. he cail
walls are;ahundantly.pitﬁed and slightly 1iQnified, Ko

food subwsiances are prescnt in the pith,



Secbndary Tissuas
Feridern _ | |

ﬂenerally cork has been Tormed during the
second year of tﬂiﬁ 8p cciea, hut almosu withﬂut exception
ite formauion ig that of lsntzcml an& pricklea (?ig. 00).
The cnzdermis ba“ "iVen riae to the yaell@ senie In Eame
cases the cork ¢ mouutg to 2 am11~1ayers. In thc formation
of a prickle cork occure at the hase.

¥hloen v

In a 2«year stem 3mm in diameter, gécura

phloem O7mm wide, having the outer cells oruahea.{@ig. 30).
Xylem w

The tracheal ﬁuﬁes are more numereﬁs in‘the
early growth than in thé late ”"uwmh [Pige 30). Eﬁé tra-
cheal tube elements average «02mm in cross diémeter anﬁ
Smm in len"th (Vib. 41), The end walls are EOmpleﬁnly
diamolved out and uhm side galls hu?é 1ncliﬂad pitae Waﬁt
of the xylem is composad of flber Lraehnzda, averaglhg
382 in length and .008mm in %iﬂuh. Aside from tha Xylem
roys xylem pavenchyia is absent.

The xylem vtaye range from .12mm to zmm in
vertical extent and from +000mm o +0%mm wxde Tangen -ally.
The plge ond shape of the ray célls vary greatly. Verticale
ly they range from .0l to O0B55Sma in didmetu *an;entially~~
from .008ma to +0lum in diameter, and ro dzq‘ly ithey averuge

«O0lmm in diameter. An cbundance of sitarch snd tapnnin occur

in the xylon TRy
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SUIRARY OF ANATOMICAL PRATURES

FOUWD 1IN STEIG,

~ Heving given in the fégagoiﬁg pages & detailed deps
aripﬁian of the hiatq&ogiaai characters of the vérious
specien of ﬂssa included in.?hiazresmarch, I will nbw, in
a comp9 rative aummary; call attantlon to the differences
and likenesses existing smong ﬁham in order Lhnt *he
taxonomic value of interﬁal structure, even of miﬂute éeil_
ammcmw, as well as liscue orgm;zzxi‘.mn, nay the bettor
come ﬁq,ligh%.

In surface view, ﬁhe eﬂila of the stem aﬁi&érmiﬁ
are ﬂquare or someyhat rhoﬁbnxa 11, r&raly ﬁiﬁ*”ld?ﬁ; vith
the eacantian of Rosa setigora, tiit has cella more o less
irrepul&*lj ovoid or ciliptic, and rs rely round. In all
the ﬁpec;@ﬂ, the cells range from L00Brm in diasmeter in
petigera to +0Hmm in rugosa; however, within each species,
thore iﬂ‘génermlly a ram@é“inyaize éf cells. Throughout
the epeeies a cuticle is precent, runging from .00lma to
002 in thicknema.‘ Theee hG&Vily cutiniged outer walls
Vﬁry im thickness from .0lwm in ﬁ@ri&@& enid wichuraidna
to 202kmm in micrantha.
| The inner margin of the cbllenchyma ﬁf thé outer
cortex is distinetly undulate in apeciéa aéti@era; wichur=
ajana, korecna, sericen, micrantha, omeiensis pt@racgmﬁha;

omeiencic, and Bpinosiasima, the feature being most proe



nﬁunced'in setigera, where the narrow paytioﬁ is iOlsmm
to «045mm wide, and the wider partian L00mm to J12mme In
the species in vhich no undulstions ocour, the grestest
width of .12mm, is found in wabsoniana. ‘The cells af'ﬁhm
collenchym have only moderabely thiok,wallé;

The‘parenchyma régian of the cortex ié generslly
wider thin the collenahyma region, end iz composed of cells
that range widely in dismeters. |

o gecondary bust fivers ave found in any of the
fifteen speciecs. The primary bast fibers are in tha iahér
cortex and are formed in groups or strands rather than in
8 continuous ring. Shese strands ?&ry in size but not in
o way to ﬁe taxénamically u&oful.: The‘caviti&ﬁ of the bost
fivers voary from »OOlﬁmm_in hugonis, omeiengis, and spine-
ogissing to 000mm in setigera; while the wail&‘rangé from
+003mm in thickness in ﬁatigéra to -»01l8mm in'&um@tmwum;
Setigern ie outstonding in heving such ralaﬁively thin
wells and brﬁad cavitieas. The fivers yange -in iength from
apprumimaialy +28mm in dumetorum and ﬁpimoaieaimﬁ;‘to‘lismm
in wichvuraliana and cmeiensise« In eack apaeieﬁ, hcﬁever,
there io o wide fangc in fiber length,

The extent to which the protoxylem points ﬁrojeaﬁ‘
into the pith doer not vary greantly with the apeqiems In
wichuragiana and omeiensis they wary iightly, while, in

nicrontha ond californiecs, they do not project noticeably,



T

appearing almost flatiened., In oll wp&ciﬁé, the protoxylemn
eloments have &“iral uh&cEOﬁiﬁﬁﬁa

The pith region offers Qﬁﬁﬁﬁdﬁbiﬁg differences withe
in the speecies. The pith cells occwr in two distinct sizes
in rugovsa, sctigers, umahuraiama, dunetorun,  koreana;
micranthe, eslifornica, woteoniane, and pumeiensis, where the
smaller cells average .015mn in dianeter snd are found in
clusters or chains, sometimes singly, snd have relatively
thick walls, wouslly contanining starch and tannin. The
larvper cells, however, are nesTly square or recbqﬁgulgr in
eroBs ﬁﬂctiﬂni wnd possess g diameter £ to 4 times greater
than the smaller cells. These larger cells have relubively
thin walls and are usually empty. In hugonis, dumatorum,
sericea, eccoe, onsiensis pteracantis and spinosissima the
] pith cells are about equal in size runging frum O1lmm to
«08m in diameters 'In‘sericea these cells are nearly unie
form in size, with un approximute diameter of +04um, while
in omeiensis pteracanths, the pith celle range from O3um
to .08mm in cross dlanetex,

The prosence or absenge of periderm and the smount
forméd offer gmod anztonical differonces for I found no
peridern formation by August of the second year in the species
rugosa snd wichuraiasnu. 0On the o@her*hand,‘the stem of
omeiensis ie entirely covered wiﬁﬂ“cbrk by the end of tﬁe

second year, ranging from 6 to 14 cell-layerc thick by nid-~



sUImEr , &n&, in some cages, part af‘thw_ﬁiaﬁue has been
sloughed away. Rosa micrantha is the only spécies in
which deep-lying cork iﬁ forned, in EQMériﬁﬁﬁanaéﬁ, being
28 deep av the outer edge of the phloem. In dumatorumn,
cork is formed the firet year, but iﬁ all the species not
already mentioned, cork does not éyp@&r until the second
yesre Of the lattey wpecles, dumﬁtorﬁm, omeiensis ptmraw
centha, and spinogissima have cork'farmﬁiibﬂ limited,
nainly, to the base of the prickles snd lenticels,

The xylem roys of the gpecies I have studied, give,
a few morks of distinction between the speciess In téngen~
tial width, the xylem rays range from «00Dmu in rugosa
té »120m in californica, and they range in verticel extent
from .12mm in rugosa ond spinosissima to 10mm in setigers
and wichurmiaha; however, I did not {ind the veriical
Limits of wiclhuwralana, the gre.test extent found being 10wm.
The species sebtigera, wichurasians, C&lifarﬁiam,‘watwoniaﬁ&,
vané omeiendgis have conspicuous rays in that they become
05 or more in tengential width. In proeticslly all the

gpecies, stareh and tannin ocour in the xylem roys.
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Eey to Leaves

I. Clothing haire
A+ Trichomes on both epidermises of the leaf
1. Glandular hairs present --~ Rosa californica
2. Glandolay hairs absent
Qs ﬁéi@ulea present.
(1}» Beet fivers present in the midrid «=
| Rosa dumetorun
{2). Bust fivers not occurring in the
pidrib e f Rose hugonis
b, Gtipules wenting -«, Rosa watsoniana
B. Trichomes occurring only on lower surface
1. Palipade cells in one-cell layer ==
| ' " Rosa rugosa
2. Palisade cells in twcecell’layérm -
| Rosa Bétigera
II. Clothing hairs wenting
A Glandular hairs present
1. Bust fibers occurring in the midrib
as Collemohyma cells =t the leaf margin =--
Rosa micrantha
b. Collenchyma aelis not found at the wargin--

Tosa koreans



2+« DBast fihe?s not cceurving iﬁ the m&éxib
a. Pollisade cells in ﬂnenue&lylayer -
| ~Roga dumeztorum .
b. Palisade cells in two-cell layers,
.réxaly one-cell layer
(1)y Hargin geflaxed tewarda_tﬁe lower
f Eurfaaé -~ Rosa seriqeé,
(2)e Mergin nat'refiéxed szardsv{he
lower surfage == | k
_ o Roea ecae
B.“Glandqlar hairs wan%ing" |
1, Eést fibera\pyaaenﬁ in the midribru«/
| - Rosa spinosgissima
2, Raot fibers absent in the midrib -=
&+ Falisade celle in one-cell layer --
Resa oémienéiﬁ
be Palisade cells inltwomcéll layers
(L)s Collenchyma cells at the leaf margin =~
Rosa wichuralana
.(2)c 1o collendhyma celle at the leaf

margin == Rosa cemiensis piteracantha



0SA HUBOMIS

General Features
All the species of Rosa that I have con-

sidered here are pinnately compound. The leaflets of
hugonis are from 5-13 in mﬁmbar@ oval to obovate or
elliptic, and finely serrate, averazing +32mm in thiocks
ness, They measure Gwaamm'ih length and more than halfl
as wides |

Epidermis

| There is no out&tandinm aifference in size

of the cells of the epidermises; their &iametera being
Olmm (Pigs. 62 and 64)s Uo trichomes are found on the
upper eurface, but a few ave on‘the midrib and veins of -
the lower side (Pig. 63 ). . There arc 210 stomata per
square millineter on the lomur surfa ce;‘%ui none on - the
uppers & relatively thin cuticle is precent on both
surfaces, |

Chlorenchyma

The palisade cells, occurring moctly in.

two layers, are clocely packed; there beihg 17,500 per
square millineter in the upper layer. The palisade cells
noasure 035mm in width, those of the upper layer being
the longer. The spongy chlorénchyma,is not at all ccmpgct,

and is +Olmm in thickneso. Border psrenchyma exiends



around the velns with collenchyma on both sides, above
and below (Fig. 61 ). |
Venation
There &ré approximately téenty eight vein
endings and 5 closed meshee per square millimeter of leaf
surfaece {(Fig.66 ).
Midi‘i‘b
This midrib is concave on the upper surface
and rounded to a pnint on the lower surface (Pig. 137).
The lower epidermis is composed of ecells elungated radinlly.
The collenchyma is not distinctively thickened at the
angles;‘however, there is sore collenchyma taw&r&s the upper
- surface, about two celle in thickness. The redial and
tangential diameters of the celia are +12m =nd ,lmm ree
gpectively. Mo bast is present. Beaéde,the mein bundle
ig found a small bundle, which follows}thé condition found
in the petiole. |
largin v | |
The leaf is .52mm thick with a margin that
is docidedly pointed towards the lower surface. There is
a group of collenchyma celle in the nmrgin againﬁt'the
epidermia (Ig. 61). The chlorenchyma celle have %hé some

~relative position et the rmargih as elsevherc.



Petiole
:The patiole is .QBmm in radial diametor

and +Smm in fangential &i&nﬁter {?ig 152), The upper ﬁi&ﬂl
has more or less pointed ridges at the lateral margine.
The stipules extend about .Brm laterally on aaah-éidetaf
the petiocle.. In crose seotion tﬁ@‘patiala is dome=like
on its lower surface though olightly pointed. On the
upper surface it is flat and & Little rough. ﬁhere is a
continuous luyer of haﬁt around the aenﬁral bundle; with
one, two ov many cells thick on the upper angd lower gides,
The bast cella ronge syxound «02mm in dianeber, ax%h‘wélls

+00185mm thick.
ROSA RUGOSA

Gencral Peatures,
There are 5@9‘1eafiets, elliptic to obovate,

T ccntimatera long and about half as wides rngose,
serratg, thick aﬂd\firm;‘ ?héy are »lmm to .l6mm ﬁhick.~;

| bpidermis » |
' In surface view the cells of the upper and
lower epidermiscs have very much the same shape (Piges 68
and 69). In radial view the cells of the upver epidermie
have a diameter of .O03mm end are regular in shape. The
outer walls are covered with a relatively thin cuticle.
The c¢eclls of the lower apidermia are mmaller in radial &ia~

meter and more irregular, (Fig., 70). Trichonee are restrics
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ted to the midrib and veins (fig. 67). About 210 stomata
are found p&r‘équare millimeter of leaf surface, these be~
ing only on the 1bwer gide. Glandulsr hailrs, aﬁsoaimted
with the velns, are found on the lower surface of the leaf
(Fiﬁe 65).
Chlorenchyms

The galiaad@ cells form a layer about
.O0zmm thick (¥Figs. 70)s There are approximately 16,250 per
square millimeter of leal surface, thus ferming & Very c¢ome
pact layer; however, thic is not 8o noticeable in the mar-
ginal drawing ae it is farther back within the leaf. The
spongy tissue is compzet with small air spaces and has a
width of «08mm to ,04mms A bundle aheath‘one-oéli-thick
completaly'ﬁurrcunds the burkile and extenﬁéltovthe cpiders
mig in sone copen,

Venation

‘There are 12~16 vein endinga and 1 to 2
closed neehes {for each square millimeter‘of,ﬁarface,(ﬁig.‘
71). |

 pidrib

The.midrib ig rounded with some irre@ular—
itier of its surface. It is J4rm bangentially and +38mm
radizlly. fThe xylem occupies a very small portion of the
area. The collenchyma hus a thickness of 3 to 6 rows of

cells on both surfaces. Only 3 to § bast fiber cells are



in an entire section (Fig. 138).
Mergin
The margin iz uniformly rounded with yalin
sade cella_axten&ing to the lower side of the leafls The
epidermal cells become smaller towards the lower &iﬁé of
the leaf (Pige. 70)a |
Petiole
The petiole is guite rounded withva;small
hemispherical concdvity on the upper surface. zﬁymeaaares“
1.268nm tam@entimlly;aﬁﬁ radially 1:18mm. The epidermis v
ig 0l to +005mm thick ﬁith collenchyma underneath 2 to 3
cells thick., A con&imusua‘layer of bast is around the
central bundle, one, two, o mny cells thick next the
upper surface. The bast fiber diameters ranpe from .0025ma
to +022mm with wells .0020mm thicks, There are two separate

bundles, one on each side of the wnin bundle (Fig. 153).
ROSA SETICHRA

General ?eaturés}
Leaflets montly five, GVata’tb abibng,
9 to 4 centineters long, acuninate and sorrate. They are
olightly lecss than «1l6mm thick.
#pidernis :

As geen - Lrom the surfece view, the cells



of the‘apper epidermis are more regulay and rectangulur
than thoge of the lower (Figs. 72 and/?3}a In wééial |
section the vpper epidermal cells are 03mm thick with a
heavy}oatér wall, The lower epidermis ie not so thick
(Ei@.}?ﬁ). Trichomes are found on ithe lower éurfﬁée
(Figs 78). Apprcximately'150 stomata ocour per sguare
millimeter of lower epidermis. A relatively thick cuticle
is present on both surfaces. Few glandular hairs occur
along the m&fﬁin of the leaf (Fig; 7). |
Chlorenchyma
The palisade tissue is in two leyers, each
+02mm thick and cloeely compact, there héing approximately
16,250 per square mi%limeter of leaf surfaces About half
of the chlorancﬁyma is spongy tissue which is caﬁyact in
places, but large sir opnces are often found. Border parene
chyma is found cround the veins (Rig. 76).
Venation
There are some gixteen vein‘andinga per
square millimeter with an average of lesgs than one closcd
mesh for the same arca (Fig. 74).
Iridrib
The midridh measures +48mm tangentially and
A rmdially. Tha lowar side is rounded, with irregular
gurfuce, while the upper side is concave. In crOSa gae- -
tion of the midrib, the epidermal cells appear very irregu-

lar with heavy wells. There are one to two rows of collen-



¢hyma celle present. Tﬁé:e'aré‘ﬁo'ﬁasﬁ fibef@.buﬁla hund1e
sﬁeath ig present. ?he~xylemvim arching %ith a small
bundle at the side (?ig. 139). e
mm "

| The m&rgin iﬁ hlunt and refle?ed %owarda
the lnwer eurface. The epiaernwl eells 2t the margin are
very much smaller than the ath@r epia&xmhl ecells, Just |
back of these is found a grnup of collenchynsa caliél@xﬁendh
ing to both surfaces. The celleo bflthé paiiaade do not
extend to the lower 8ide as they do in'many @yeﬂieﬂ,k@ig.
75). | | IR
L Peﬁiola , ‘

The diameters of the peﬁialé %re ;7mm _"
radially and'.ﬁamm tangémtially, It is broscly dome-shapeu
in crosa section, w1thVatipulea extending .Bmm laterally
on each eide (Fig. ld4)ﬁ The central bundle is near the
lower vide, while the two smull latersl bundles are marginal
and near the upper osurface. The bast forms an are haif a8
thick as the xylen writh deli walls 002mm thick and cavi-
ties averaging .006mm in diémetei. A 1ay@r of cnllenchme

2 to 3 celle thick ig present mutaidﬁ the bast.
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ROBA WICHITRAIANA

General TFeatbures

Laéfléta mostly nine, ovate, shori scuminate
one and one half %o two and one half centimeters long, one
half as brosd, Gsaréely éerrate and Lighter beneaths They
‘average «1ldmm thickg] The stipvles extend nearly the length
of the petiole. |

r Inidermis

The uﬁper epidermis lg +Odmm raﬁi&lly'with
en outer wall 000mm uhick, wvhile the lowvr @pidernz 8 has
dinmenaslons 1@5é than these (Fige, ?Q‘dnd 20)s No trichomes
are praéenﬁ, A very thin cuticle is p#esont on both sure
faces. In 6urface viww thoro isn o urikiﬂg reaemb*@nca
in ﬁhe shapeo cf the dells of tho ﬁpidormibes. Peegsibly
the lower cells are Jp&a rcgulvr (Fig. va). There are
approxinntely 210 stomata par square millimeter on thﬁ
lovier surfacc of the leaf.

Chlorenchyma |

The upper layﬁf of puligade cells is .OZmm
thick with cells compsoct, 14,125 beenrriﬂg‘per squere milli-
meters The second i&ymr is ebovt hall as thick and not

early o compact, The epongy region is composed of rounde- -

ol

ed, loose cells, with many air cpaces. Around the veins is
found sclerenchyma, also horder porenchyma, although this

does not extend to the upper cridermie (Fig. 78).



Venation
Therevarevlﬁ to 186 vein endings end 2
cloced meshes per square millimeter of leaf surface (Fig.
84). | |
Midridb ’
The radial diameter of thaa midrib is
» 3 2m Lnd the ﬁangemtial diameter J36mm (Fig. 140}, The
outer walls of,the epiderual oella is about .000mm thick.
There is a one~celled layer of collenchyma, chiefly; btut
two-celled laycers oceur on both the upﬁer aﬁé]lawer sides,
It ie strikingﬁhow cloce the chlorenchynmn ;rom both vides
comes togethur at the upper surfnce of the mi&rxh. lio
bast is prement.}
| Harpgin ‘ : _
- The palisade cellé exten& to thafle@er
surface of the leaf. ‘gpidermal eella;at tﬁe margin are
smaller thun elecwhere, with oufter walle very much thick-
ened. Ho collenchyma is prement (Fig. 76).
Petiole | | | |
The radial and lohgitudinal diameteréﬁare
«O6um and l.OGmm rempeci&valj.'wi%h the lower side dome~ ,
ahapcd in cross secfion and the upper flat (Fig. 155). |
The epidarmal calls are uniform in thoir awpearance and
b0hewhat roundad. The outer wall js al;ghtly thickened

while the cavity neasures O0lmm in radial diametor. The
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collenchyme is two to three cells thick. 7The baat‘arc
extends to the lower ﬁuffaaevafktha bundle. The walls

of the bast fibers are .0LGmm thick with cavities chief-

1y much smallers Yhe contrast between the wallﬁ‘ﬁnd‘cavity
of the cells of this tiesue is one of the nutatanﬁing COn-

ditions o the petiole.

‘Rﬁﬁﬁ DULRRTORUE
General Fentures
There are Tive to seven leaflets, which
are brnad ovate, 5“t9‘¢ centimeters long, .16rm thick, and
moatly doubly aefrate. The stipvles extend more then half
the length of the petiole. |
Epidermia
| In cross section the epidermis is wavy,
the cells olightly elongnted. The upper epidermal cells
are lerger and more reguler than the lower (Fig. 89)s In
surfoce view ﬁhe cells arc sbout the &dme size for the two
epidermises (Figs. 88 and 91). Stomata are found.on the
lower eide only, there veing 78 per square millimeter of
surfage, Trichomes are onvboth upper'ana lover éurfaceé,
probably more numersud on the lower (Fig. 87). Tome tri-

chomes have cavities, others do not. A very thin éutigle
is present on both surfaces.



- Chlorenchyma \
 'The palieade cells are .05mm to .06mm long
and closely compsetl enw; 18,8?5 DEr square ﬁillimeter, The
width of the spSngy chiorenchyma is less than that of ﬁhe“
palivsdes. The cells vmry in size but have o disneter
averaging .Olum. Gonme 6Clu£6ﬂ¢hvm& cells ara found on the
upper and lower side of the veins.. {(Pige 89)s
Vengtion
There are six to seven vein enaim»& and
approximately 3 cloced meshes per squore millimu%er of
surfuce (Fig. 90).
Fidrib |
This ié rounde& below and concave above
with jv”"cd n rging, nd neasures »32mm in both diameters
(Fig. 141). The epidermis is about .O0l2ma ra&xdlly and hus
a heavy outer wall. The collenchiyma is one tm two eells
thick at both surfaces. A céﬁtinuous awc is hct faraed by
the bast fibers whoee cell walls are 003mm thick and cavi=~
ties rangee from ,003mm to .Olum in dianeter.
Margin | | |
The margih is rounded, hut yeiﬁta plightly
dowanrd. The outer walls of the epidermi 8 become thicken«
ed at the morgin and ‘the palisade cells emtond to the 10w~
er surface. Just back of the layer of pulissde cellm~at

the mergin there are a fow cells of collenchyma (¥ig. 89)
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Petiole ‘

| Thig petinme‘is +88mm radislly and more
than one millimeter in t&ngeﬁtial,ﬁiémétérs The stipules
mecsure 1.5mm laterslly on esch gide 6f the petiole. The
epidermal cells sre rounded, though somewhat elongated.
rmdially; giving the petiole &aaﬁidﬁ a jagged-aygearéncé,
Collenohym& celia aré one to three rovs in ﬁhiaknaaﬁ‘ An -
arc is formed by'the bast fibers éxtéﬁéing t§ the extreme
eageé of the bundle. This arc is one to several cells |
thiclk, %he cell cavities ranging ffmm ,001mm to ,005mn in

dismeter nnd the walls are +0025mm in thickness (Pig. 155)i‘
ROSA DUNATORUI

General Festures
"he leaves of this apéciea are six and
one half to nine uéntimetexa long with gtipulga 7 Lo 8mm
long, or more than half the length ofAthw petioles. 'There
are usually 9 leaflets, the first two being much QMallér k
than the others. Leaflets are oval,,s@rxaté, darker above
tﬁan beneath, averaging = centimeters long, three fourths

:
28 wide and J120nm thick.



ﬁpiaetmis _

In surface view both epidérmiaeﬁ have the
same shaved cells, though the lower are smaller {compare
fipures 93 and 94). In croos section of the leal, the
upper epiderrml cells give the aurfmaa o sumoother appecy-
ance than the lowers There are approximutely 140 stomata
rer sguare millimeter of lower l@af‘a&rfade, and a very
thin cuticle is present on both surfpces. Trichomes are
santing in this especiecg. 4 few glandulay hairs:aacur.along
the margin of the leaf {Figs 95).

Chlnrenchymna

The paligade region is mostly in one cells
layer, the cells having a‘laﬁgﬁh of +Qbmm; though in the
case of two layers of cells, the upper layer ie ymch the
wider (Fige. 92)+ "he palisade cells have a frequency of
11,625 por square millimeter of lenf surface. The spongy
tiscue 1g a2bout .OBum broad with rather small cir spaces.

Venation |

There are 16 to 20 vein endings and one %o
two elosed menheﬁ'per aquaré millimeter of leaf blade (Fig.
o7 ). |

Widrid

On the lower side iho midrib is domoaahaped

in ecvoss section end ‘a little flattened; while the upper

e

8ide 18 aali;vrhtljf coneave {Fig. 142).’ Radially the nidrib



has a dlametor of .Bmm and ebout the same bangentially.
‘The outer walle of the epidermal cells &re strongly oute
ward and are ;Olﬁﬁmm ﬁhiék@ The callenchyma ig one cell
wide on the lower side, while on the-ﬁpper side the cells
are only'collenchymateus. ?he”baéﬁ Tivers occur sparinge
ly, not fbfmiﬁg,a continuous ringe. Their walle are »0025mm
thick while cuvities are approximately aOlzmm 1h &iaﬁetex;
Un the ﬁpper side of the midrib the:é are iwu rows of
sclerenchymn cells having three cells to the rows.

Hargin ' -

- The epadermwl call& are emeller at: ﬁhe
margin than elsewhere and have thickened outer walla {see
figure 92). The paliﬁade cells extend to about ihe middle
of the 1emfkmarﬁin._ No eollenchymns ie present.,

Petioie‘ | A

This petiole has a radial diaﬁeter of ;Bﬁm
and tanpomtiﬂl diameter of ‘Qﬁmm with stipulaa eytondlng
lazterally on each side a distance of .ﬁmm (Tigure 167 ).
Genorallv the lower portion is rounded mnd the upper flqﬁten~
ed. The cells of the epldermis h&ve thick and bulginc
outer wolle, glving the,aurface g scalloped effect. The
collenchyma is one to three cells wide and oxtends aroun@'
the petiole. Tha arc formed by the baat fibcra is éomparaw.
tively 1ong and narrow, extending to the upper edge of the
xylen, These cells have walls .003mm thick and cavities

+0035mm in diameter.s



ROSA KOREANA

General @atuwe&
| The leavea are five %o aiy centxmate¢s
in length. The l@aflﬁtw are moably alevnn, L0 Long
and about half as vmdc, mlzvhtlv OGOVQtQ, merraﬁe, gray=
ish beneath. The lower Ze»fiaﬁs are amalaex than the
upper, as seomg to be the case in all thc gpeciss I have
considered, They are .0fmm thicks |
Epidermis
In surface view, the Qﬁliﬁ off the upper
epidermis are more uniform in shape thon the lower (éea
figures 98 and QG)“ The autér w&li'ﬂf the ugper~&piéérmis,
when seecn in croes section, is vﬁﬂﬂm& ﬁhiak; avwrGKWHMQQly
200 stomatn are found pey ﬁgu¢r@ nillimeter of lower leaf
surface. A moderately thin cutiele occurs on both aurfaceﬁ.
1o trlchomcs arc prenent. A £ eu @lanaulnr hairs occur
along the margin of the leaf (Fig., 101)‘
Chlorenchyrna
The palisude region im\mbbut JOfmm vide
and ie compoued of .one layer of short and very compoct
cells (Pig. 96); This species has 25,7560 paliaadevaella
per sguare millimeter of leaf surfoce, which is the @reat~ 
egt number bccurring in any of the speciesg studied in this

research. The spongy cells are rounded to oblong with res



latively amail air spates ba%w@ﬂh them. This tissue neaw
sures nearly half the thickness of the loesfl.
Venation
There are anpraaim tely 8 vein endings and
& clozed meshes per square milliwa%ﬁr uf'léaf blade {see'
figure 100). | | | |
¥idridb
| The wzﬂrxb prajeet& &ecide&ly on the lower
surface of the leaflet blade. *hen sesn in craas ‘geation,
it ie J1%7mm rmd;ally ANG «20m ﬁzngantially and haa a Tounds-
ed lower curface (Fig. 143), 1’imlmziveltyfmf collenchyma
cells are preaeuﬁ."whe hamt!fib&rﬁ ecaﬂrTQn ﬁméll'grauna‘
These cclla hava walls ‘Ouaomm uhick and a¢vitica *QO?Smm
in dlameter. Only a fpw réws of xylem alla are pre%emt;
gargin |
| The paliaade tissue. at the m&r«iﬁ ext@mds
to the middle of tua 1e¢f where the wponrj $issue begins.
To difference ig geen in the cpidermM“ aells at the margin
and elsevhero (Fig. 96).
batiole .
The lower side of the peticle is donew~shop-
ed in cross seoticn, vhile the upper ai&o is elightliy cone=

cave., TNadially it is .4m and tung enuiwlly «Gdmm, with

otipules extending slightly more thon one millimoter latera‘



ally on each eiée (wig. lﬁ&}, The epldermis is composed
of rectangular cells uniform in size and shape. Just one
cell layer of collenchyma is present, Jua%k%&ak of the
tips of the stipules, tho Tasoular Avstem is in five dis-
tinctive bundles; with groups of bﬁat,?ibar& arching theue
separate bundles, The fibers have walls J004mm thick

and eavities as great asg 005w in diamatgr; In the 1ﬁrgf
er cella the cavities are admawhat éléngaﬁaﬁ‘ There ig a

bundle sheath around ench sepurate bundle.
ROGA CERICE

General TFe:ntures.

This species is clbaely‘raiaﬁedlto omelensis
which 18 discussed latef in the paper, Its leaves vary fronm
2 to 3 centimeters long with stipules half the length of
the notiocle, Leaflets, numbering 7 to 11, are oval to ob-
ovate, pubescent beneath, 1 to 2 centiﬁetermrlang and «14mm
thiclk., . | |

Tpldermisn |

The cells of the upper epldermis have thinner
walls than those of the lower, snd in cross aectﬁon the
upper surfoce is cmoother.(see figures 10: and 104), The
Btomuta of this species have o frequéncy of 420, which is .

the preatest of any specice considered here. They are



cha:aotéristio in bheing ﬁgnken‘ahtirely}bélew'ﬁhe level bf
the epidermis (Fig. 102}, This leaf is destitute of tri-
chomes, but o relatively thick cuticle is praﬁént‘on both
purfaces.  Glondular hoirs cacuf alaﬁ@;ﬁhe sergin and also
along the velns of the lower esurface {Fig. 103),
Chlorenchyms ’.
?éliﬁade‘cells coeur in two layers, the
upper cells are about ﬁoaﬁm,long and so cloce togeﬁhew th{t
approximately 17,80C ogeur per square milliméﬁer of léaf
gurfece {Mig. 105). “he cells cpmpaﬁing %he second layer
are much shorter and less repguloy in ghupe then those of
the uppers The epongy ﬁjaaa@ is & to 3 cells deep, anountw
Ing to +0lom, with.:eiutivwly small alr spaces. & bundle
cheath 16 present arvound the veins extending in scmé'in»
stances to both surfucee.
Venation -
Thare ére aypfoximaﬁely‘lé vein en&inga.and"
7 closed meshes per oquare millimeter of Lenf B&rfmca (?ig-
106 ). | o
idyibh
In crocs section thie midridb is'uniférmly
rounded, messuring <24mm in diametor (?ig»'léé « The cells
of ﬁhc epldermis are nenrly ﬁﬁuare or rectangular with the
outer wnll Quitm‘thickened.} The coilenahyma is 1 30,2 cells
thick. 1o baet fibers are present, a rother uni@ue faet for

the genus Rosa.



Thehmmrgiﬂ is fdunﬁed and reflexed towards
the lower surface (Eig.‘lﬁﬁ)» The eplderimld cells are
sroller thon elsowhere, and tio pmli%&ﬁﬂieell@ extend tof
the lower side of ﬁhé ieafs |

Posiole

Gﬁ the under side the petiole is aomes
shaped, While on the upper it is flutiened (?i?a lﬁé}.

It is o4Cum in radial diameier snd lmm, in tangenticl diae
noter wiith atipuiaw cxteonding L.2m on either side. fhe
epidernie iv cumpoged of cells of unifarm;ﬁiz@,mnd are
glmost sguare in croes éections  On both lower amd‘u?pex
purfucee of the petiole ie found collenchyma tissue three
céll«iayora wides Uhe central vascular bundle is rounded,
with spell bundlec ﬁfeﬂcmt’ﬁﬁ both aide@ af its. 'The haxzit
are is found only on ihe lower gide of the bundle and is
one te five oells wide radisliy. The fibers arc .O4mm in

eross dismeter having walle «003mm thick.



ROBA ¥ICRANTHA

General Tissues |
The leaflets éf the egemfas, ronging from
5 to 7, are broad-ovate to oval, a'ta 3 eantiméﬁera longy
and glsndular or serrate. Glands are scatiered over the
lovwer surfuce. In cross seoction the leaflets are ;lsmm
thicks | |
Bridermis
A8 geen in surface view, thé cells of the
lower epidermis are nueh smaller and more iyragalar than
thoee 6f the uppéw aurf&ce.(?iga. 119 and 121). Gtomata
only on thé lower side, aversge 128 per‘eQuare’millimater
of leaf surfuce. In lenf oroes section the epidermis is
about .03mm wide with the outer cell walls 0055 thick. A
relatively thin cutiele appéarﬁ on both surfeces, Trichomes
occur mainly on the lower surface slong the midridb (Pig.
118). Glanduler heirs arc on the lower surfuce, slong the
veine, midrib and worgin (Pige. 122 and 185).
Chlorenchyra
The palisade oelle are sbout .O4mm long,
with interecellular spades unugﬁally pronéuncedi There are
approxinotely 7,726 such oellevper square millimeter of leaf
surf'ece. Seldom is the paliﬁude’ﬁismue more than one cell
deep. The sponny region is appraxim&galy 0fmm wide and ig

compoued of rounded or loosely arranged cells (Pig. 180),f



Venation ‘

There are about ?.Vﬁiﬁ endings and_ﬁjto
6 closed moshes per square millimé%ervof Leaf surfece
(Pig, 125},

CHidreiv ’ . _

The midyidb is rounded; and sbhout qzﬁmm in
dismeter, though the tmngemﬁiml dlsmeter moy be slightly
greater than the rudisl (¥ig., 145)+ The cells of the
epidernis have thick outer walls and vary greatly in size.
On the lowor surface the ¢ollenchy$a is L tovﬁ cellﬁ wide
snd a few sueh cells occur on the upper side. Geen in
cruss section the bast Liber region is 1 to 2 ecells wide
and extends holf way around the sides of the xylem, while
in cone specieﬁ‘thiﬁ'rcgion extends to the upper side of
the xylem, and in others it does not areh bui remsins wholly
on the lower side. The fibers have wallﬁv.ﬂﬂémmvthick and
cavities about .004mm in diameter.

Nergin

This leaf is not uniform in thickness but
averspes +L6mm with o tepering mergin reflexing slightly
towarde the lower surface (Rig. 120)., A1l the ecll walls
are thickened and seversl collenchyms cells are found here.
The palisaae and spongy tiseues hive the same relative POBie

tion here &s clsewhere in the leaf.



Petiole | | '

| Ialaraaa ﬂagtioﬁ, this petiole is somevhat
flattencd, maméuring «Omm radially aa&-i,émm téﬁgantimlly
(Pigs 160), Tho stipules have laﬁerglfmmyaﬁse on each side
of &ppxo&im@taly 1 mil;imeﬁa?;,'?h@ cells of the epidermis
are smell and thickewalied, resembling éallenohy@ag Collen~
¢chyma bengath the éyid@rmia is 2 ta 3 cai&a'widﬁ; ‘The‘buat
fiber ave is restricted to the under side of the xylem and
is 4 cells wide, nlthough in instonces parenchyma cells are
internixed. 7The bast fibera have Gell!cmvities 28 gre:t a8

;02mm in diameter and walls thnt are .0025mm thick.
ROGA CALITORNICA

ﬁaperal ?aatures
The leaflets are mostly 7, Broad o ovate=
ablong, o centineters long, =crrete, pubescent on t*é lower
aopfaoe and L16m thick.
mpldermis
In gurface view the upﬁex epidermal celle
are found lurger and mors Tegular than thesé of the lower
epidermie (Figs. 111 and 112). In oross scetion, the fox=
mew ayre mich thicker then the latter, and the entire sure
Tnee has a wavy or scalloped appesrance (Fig. 113}, A

modcrately thick cuticle appeare on both epidermices.



&pprnxim&tely’lév‘atamaﬁa per square millineter gecour on
the lower g@i&ermis. Triahameﬁ are prca@nﬁion the midrib,
véins‘andIV@inleta,‘more abundantly on the lower side than
the upper (Fig. ll?). 4 few glundular hairs accum‘along'
the veins and the margin (Figﬁlllﬁ}g

Chlorenchyma | | ‘

The palisade tissve is composed of one .
layer of closely et cells, with an average of »O0bum.
there are apprbxim&tely 10,027 palisade aall@ per ﬁQﬂ&re
millimeter of surface. The epongy reogion has rel¢tive1y
griell intercellular Bpaces an& there are b to V»rcﬁs of
cells ccm@csing the total width of .05ma (Fige 113).

: Ven&tian
| Thig epecies is very siriking in its nete
work of venation, in having 1 to 2 vein endings and an
average of one closed megh éar soRare miiliméter ox ieaf
sarfacé (Pige 115)‘ | |
Hidrid ‘

Ae peen in cross section, it appears quibe
flaticned, hoving a rédial diameteﬁ of «3mum and more thun
throe tinmes that tengenticlly. 7The outer walle of the
epidermal cells are .008mm thick and caﬁapicuaualy’talgw
ing (7ig. 146)s  The collenchyma underneath the epidermis

is one to two celle thick. The bast fibers form\anlalmost



=100~

continuous are on thcilgwmr gide of the xyieg; Their walls
are .29mm thick and c&vitiéa approxipslely 000omm in dige
‘meter,
yargin
The margin is blnﬁtly rounded with the
epiderval cells much emallor znd ne@rly iso-dianetric.
e pelisade énd ﬁpongy‘cellﬁ have the Samﬁ‘ro ative posi-
tion at the mﬁr&in as they <o within the lead (ﬂigf 113},
Petiole | | |
The‘@ehible is Goma@hat oval and flatienecd
in crosa mectian;(ﬁig. 161). It is o720 ra&ially‘and
1 36 %nhgenﬁimliy, ﬁhuéaglly lerpe dimensione ameng the
apaecics 6& ihié étudy; The émllﬁ of the epi&ermim are ¢one
apicuounly é@nl&‘ana the hulging outer walls give the sec-
tion a.jhgged.aégéﬁréngeQ The ccllenchyms has a width from
2 to 4 ccilq§_ a1e fuscular aysten may or mey not be divided
into separute hug&lmwx n gome cases it i compoced of
five diwtiﬁot pris, ﬁnd then gronps of bast fibers subbtend
rach part seporately. The Fibers are »0fmn in diameter with

walls L0O05ma thick.
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ROBA WATCONIARA

~ General Festures

The usually 3 to 5 leaflets of this especices
are linear lanceolate, entire, 3 to 6 centimeters long,
Re millineters wide and approximately +12mm thick.

Ipidermia

In surface view the cells of the upper and
lower epidermises ave about the same size, ﬁhough_ﬁhé
upper arc more regular (Fgs. 81 and 82). In cross esection
the cells are mostly elongated tangentinlly, althmugh-some
are rounded (?iy. 83)¢ Approximately 82 stamﬁta‘arg;fwun&
per square millimﬁtar‘in the lower e?idermig. A reiative~;
ly thick cuﬁicia cccurs on both epidermises, Upinose |
trichomes are present.on both surfaces (Fig. 86). These
trichomes may have cavities extending the ontire length,

Chlorenchymn

The palisade cells ocour in 2 TOwWE, the
outer being .OSmm wiqé and the inner varying around. .0Zum.
The inney c@llm»ar@ not to compact aa the oﬁter, the
latter having a frequano& of V,E&é per square millimeter
of leaf:surface. This ialxhe~smallest'frequanoy of the
tpecies hore conaidered.‘ Rosa, micrantha, howeﬁex,'
epproachoes this with a frequency of 7,725, The spongy

tiscue hae wmeny large nir spaces in its  The cells rvange
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from roun&e& to ablong and curveds There is a parenchyma
sheath aroundfthe veins (Fig. 83).
Venation®

Approximately 2 vein endings gccur per
square millimeter of leaf aveas. Very few closed meshes
are found in this ﬁpecies (Rige %5).‘

midrib - a .

The midrib is rounded ang élightly Pro=-
jecﬁiné oulwards Radially it is sﬁémmlan& «28nm bangenw
tially. The outer Wallﬁ.are‘heavy'(yigg 147); No distinct
collenchym& ig present. The b&aé fi@er'&rc i X to 4
cells wide and is composed of fibers whese walls are
»0026um thick and cavities .006mm in diameters About
four rows of xylem cells are present in the Vascﬁlar
bundle of the midrib.

Forgin

The margin is rounded and slightly reflexed
towards the upper surfsce (FPigs £3). The epidernal cells
at the urgin are somewhat smaller thsn the others, %ﬂd
the pnlisnde cells extend almost to the lower side of the |
leaf.

Fetiole
In croes eection this petiole appaafa half-

moon or ¢rescent shape (Fig, 162). It measures .35m

:’3
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radielly and one millimeter tangentially, No ztipules

are present., The epidernis is compored of small, regular.
Crounded cells. The epllenchyma ncnuré 1 %o 2 cells widea

The-vaacular\ayatsm is cnm@asadiaf a large central bhundle
with t7o smeller ones occurring on each side of it. The
bast-fiber area does not arch ever the xylem but is only

on, the lower side.- Its cell walls are .0lmm thick and

its cavities aversge +0045rm in dlameter,
RODA HCAE

General Features

There are 7 %o 10 ellipti c»oblomg leaflets,
6 to 20mm 1on@, ﬁmn tn 10mm Wﬁad, mos tly obluse and
doubly serrate. In oross section, the leaflets arc +13mm
wide. B

wpidernis

There is not mueh difference in shuape an&

cige of the epidermal cells when seen in surface view,
which ig not Lho usual oasc. (Figp. 108 and 110). In cross
'seation the uppor epidulmal cells have a‘@raaﬁer redial
- diemeter than the lower ones, znd are, on the whole,
larger. The outer wzlls of the upper epidermis are‘thicker

than thoce of the lower (Pig. 20%7)s Glandular hairs are
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’ yréaen% on the #eiﬂa and mar@ih; 1o ﬁrichﬁmes are present
(Fig, 109 and 114). A i@l&tively thin'éuticlé is found
on the ﬁpidérmiﬁﬁﬁu. Approximately 199 s%emﬁta«occur.per
squmre millineter of the leaf's lower surface.
chlorenchyra |

Generally there are two liyers of palisade
cells and somctimes there nre three, making a tatal denth
of this tigsue of +04rm. JThe upper layer of cells is-
deoper then the oﬁhﬂré and the cells have a frequency of
40,017 per squar@,millimeﬁ@r, In contraet to this the
spongy cells are looser znad 1633 frequent. There is @
bundle sheath of parenchyma cells surrvounding the veins
that in come cases, extende to the epidermis of both
surfzoes (Fig. 10?);‘ |

Venation
There are approximately 18 vein endings
and é to 3 cloged mcﬁhea‘par gquare millimeter of leaf
blade (Pige 114).
| 1idrib

The midrib iz domewshaped in cross éegﬁion
and is +3mm in radial dizneter an& » 3 2me inAtangential :
diameter (Fig. 148). The collenchyms is 2 to 3 cells wide
on the lower side of the midrib and only a sugin croup ia
preﬁgn£ on the ﬁpper side. Mo distinct bast fivers are pre-

sont.
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mﬁrgin‘
: - The m&rgin“is uniforsly rounded and slight-
1y tapering (Fig. 107). The eyidefmal cells at the margin
are neariy square and have an duter Wali .Qﬁaﬁmm‘ﬁhick.
The spongy and palisade have the same rei&ﬁi#g position at
the margin as elsevhere. |
Petiole
In cxaaavsec%ion the petiole is rounded on
the lowor surface and flat un:ﬁhé upper (Fig. 163). Rad-
iglly it ig +40rm and ﬁanganiially‘.ﬁﬁmm‘aerass. ttipules
arc present, On the lower side, the cells of the epider=
mig are qﬁite unifornm in size, with rounded cavities; while
on the upper murface the cavities are more neariy éqﬁare.
The collenchyma is one to seversl cells wide. E&st’fibera
subtend the vascular bundle aﬁd extend tb the upper edge :
of the xyiam. Their walls have a thickness of .Olmm and
cavities .038mm in diameﬁera The xylém is composed of a

solid group of ce;le that are formed in radial rows.
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ROSA OMEIERSIO PTERACANTHA

~ General Features
| The leaflets are 9 to 1v; obiangmelliptie@
merrate.ia to 20mm long, 4 to Smm %iﬁe ané .lzmm thiék;
pidermis | |
There iﬁla very great difference in aize
of upper and lower epidermal cells when secn {n surface
view (Compare figures 133 and 135). The upper cells are
about three timéa greater in diameter, and ingeroe§ aeeww
tion the eamé proportion is found fbr the;radiai ﬁiameteré
(rig. 134).“Apprcximately 350 stomata ocour per sguare “
millineter of leaf surface, tﬁmse being found only on
the lover side. A‘mod@yately thin cuticle is @reaenﬁ bn’
both epidarmiaea. Trichomeé are p#eaent (Eié¢ lﬁﬁ)y‘
Chlorenchyna |
| The paliszde cells ocecur in two éews, the
upper celis. with a length of .02mum, being the 1Qngerf
These cells are relatively loosely set and averuge iS.VﬁO
per square millimeter of surface. The spongy tiscue has
cells quite rounded with a width of .02mm (Fig. 134).
1t ny small air epaces are found between these cells. A

parenchyma pheath ie preeent around the veins.



=107~

Venation
There are 12 to 1va&in endings and aﬁ
average of one alaﬂeé mesh per square mi&limeter of leaf
blaac (Fig. 106)
1&rib |
In cross section the miéxib had a dlaneter
of +R4mm each way. It is ﬁame~ﬁhmpeé and ﬁlxmbtly palnted
in oross section. The cells of the epidernis are aharply
bulging and have thickened outer walia (g l&g). ”here
is no collenchyma preeent in the lower portion of the '
imidrib, but 4 or § cells occur on the upper surface ju&t
undeé the ébidﬁrmia. Yo bast fibers aro present. %he
xylem occurs in 6 to 7 radial rows of a few cells eaeh.
- The area of the phloem regxon is graatar than that af the
xylem, -
Hargin _

“ .The margin ig roundedvéﬂﬂ slightly reflexed
towvards the lower eside. _Tha4apiderﬁal cells of tne mérgin
are -small and nemrly,équare (Fig;'lﬁé). Palisade c@lié |
extend around the margin to the 10wer side.

Petiole
In crosn sccetion, this petiole is .Gémm
radinlly and 1.lmn tangentially (¥ig. 164). It.is quite
flat on the upper surface and broad rounded on the lower.

Cells of the lower cpidermis are much smaller thun those

.
I
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of the upper« The sallenchyma is'unifermly 2 gells thick
and is found beuneath both upper and lawer'epidermisés.
Thé vascular system is in th#@e_pcrtibnﬁ'with an arc of
baet fibers subtending each; nearly te the ﬁpper part of
the xylem. This bast region is 1 to 4 cells wide, having
cell walls +Olmm thick and cavities .01l6mm in diamcter.
The.ﬁmin part of the bundle is not so raumded‘bﬁt quite
broad. GStipules are present extending 1é%erally,l§5mm

on each side,
ROGA OMEIRNSIS

Generel Features
| in theae(reapects this epecies is the sanme
a® Roga omelensis ptoracantha.
Bpidermis
There are no outstanding aifferenoes,haiﬁeeﬁ
the cpidermiecs in this<speciea (Figs« 124 and 125). In
surface viecw they average »045mm_ in digmeter. The upper
cells are more regular both in surfacé view and in cross
section, »nd in the latter case are about «02um in radial
diameter (Fig. 129). 4 relatively thin cuticle is present
on the epideruises. Approximately 84 stomata occur per ‘

8quarce millimeter of leaf surfaoe, ocecurring only on the,
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1§wer epidermis. These &ré gunken below the @eheral
level (Pige 124). Trichomes are lacking.
Chlorenchyma
The palisade region ls composed of one
layer of compact cells 0285mm lonz. There are approximbion
1y 15,625 of these per sqvare millimeter of leaf surface.
The spongy tipoue is »035mm wide mnd ig made up if irregu=-
lar, somewhat compact cells, with relatively smull air
spaces (Fig. 129). A porenchyma sheath is faime& aveund
the veina, the smaller veins having four large cells around
thenp,
Venation
There ar@‘apgrvximately 16 vein endingé
and 1 to 2 claéed meshes per square millinmeter of leaf
avea (Fig. 126). |
drib
'Thia nidrib, when seen in cross section, is
rounded on the lower side and conc&ﬁe‘on the uypmr (Fig.
150). It is .24mm in both diameters. The epidernie ie
uniformly regular end somewhat thickened outer walls. The
collenchyua is one cell thick on the lower ﬁide.‘but two
cells thiek on the upper. o true bast fibers aré present

and only o few xylen celle are found.
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“Yergin |
| The margin of tha'leaf ls rounded, ﬁith
epiderﬁal cells naﬁ'unlike those away from the margin, in
size and shape. The palisade cells extend to the lower
surface at the margin {(Pige. 129).
Petiole

Radially this petiole i .48mn and bangens
tiglly bsmm (¥igs 165)s The upper side is flat while the
lower is rounded and somewhat flattened. ﬁti?ﬁles extend
«8mm latersally on each gide of the pétioia;; Thevepééermis
is smoothy but there is a striking &iff&ranbe in the.aells |
themselvé%; come of the cells of the upper eyidegmia,apyear
msﬁtwo Vs ritted togéther at their npén enﬁﬁﬁiwith‘ﬂ‘wail
in Eétween them. The collenchyma is 1 %o 2 cells thick,
gome céll§ aOESmﬁ in diametér.‘ The bast fiber/aheath OXw=
tends to the upper side of the %ylem. There is a striking
difference between the walls and the cavities of the bast
fivers, since the walls are QOlmm thick and cavities «0025mm
in dlameter. ‘There is a relatively braad‘area'of Xylem‘“
cells arranged in many rudial'rowﬂ.‘ The phloem is approxi-
motely «Odwma wides 4 bundle shesth of parenchyma Q@ilﬁ is

present around the veins.
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ROSA CPINOBIRGINA

General ”Oatnrca

‘Leaflets number 7 to 9, mostly 9, chiafl;
ovai, 1 to 2 centimeters long and nearly half as broad,

- serrate and %lamm thick., Ctipules extend about half the
length of ﬁhé petiole.
Bpidermis -

In aﬁrféce view the celle of the upver
epidermis are more regular than those of the lower, and
@ll the celle are somevhal elongated (Figs; 127 and 131).
The cells average .05mm in diameter in surface #iew; while
they are .017om in redial diameter. The outer wall ie
approximstely .002rm thick having a relatively thick
eutiole (Fig. 128), ‘ctomats oeour vith a frequency of
68 per sguare millimetor on the lower surface. Trichaﬁes
are lockings

| Chlorcnchyma

Generally there are two layers of paliszde
cells, the upper layer, .035mm in lemgﬁh of cells, being
decper than the seoond luyer (Fig. 128). There are approxi-
mately 12,0875 such celle per square millimeter of leaf sure
faces The spongy cells are rounded to oblong in cross
sectiony separated by air spaces thet vary in size., This

tiesue is +04rm wide and has veine enclosed by a parenchyma
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sheath that in soue veins éxﬁénds to both surfaces.
Venation
mprommtrly 16 voin: endin e ssmd
4 closed moahas oceur per aq&ara millimeter of leal area
(Fig, 130), | |
Hidrib v
In croes section this mid#ib has &iamateré
,28mn ench ways though it is by no mesns perfectly round
(Fi@. 151), The outer wallg of the epidermis mensure
»000rm thick., Usually the cellenclzna ig 1 to 2 cells bvoua
with Walls L00785mm thick and rala%zvely‘laxge covities, ©
Collenchyma cells oceur on both surfaces of the midribe
Cnly a few vast fiberéyare present, The,phlaém le approxis-
mately .Oﬁrmxwide¢
| Imrein
The epidermsl cells at the mrgin are more
nearly équare than tﬁe other epidermnl cells, Th e Do lzsa&e
celle extend to the lower aide of the leaf (Fig. lka)
Petiole |
In crogs ﬁectien;zthe‘peﬁiole is flét_on
the upper surface and broadly rounded on the lower (Pigs
166), Radially it is + Sim andlnearly twice that in tongen~
tin1 dinmeter. The epidermis is composed of srmll cells

of comparatively uniform size. On the lower side, the
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dmllanchyma is threevaellﬁfwid@;‘bﬁt gein@.ﬁﬁw&ida1th&
upper side the width is rednced to one cells On the

upper surface it is 1 to 2 cells in‘thickﬁesé.‘ ‘he bast
fiﬁers‘arc arrﬁﬁged in}anvarg, extending to ﬁhe‘aypar
surface df'the xylem. Gccaagonally this arc ia'hrekeﬁ

by some parehahyma cells. %he cell walle ave +006mm thick

“and the cavities average «075mm in diometer.
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uiﬁi’f%ﬁ? oF THH x:{ POLICAT, TRATURRS
i 35‘{}?3’3‘%33 IN LaaVES.

In recording the d&ﬁa of the lesves in tﬁe grecc&~
ing peges, the contrasling f@atu%&ﬁ @awé not mmwhamizeé*
The purpose of thic summary iw %a call attemtinn to thesc
Tfeatures and to pnint out the cheracters of 1nalvidnul
gpecies. | | A

The leaflets are serrated rnd ov&l or elliptié in
all thé gpecies, excepting Hosa watsoniana, vhzch h&a -
entire, linear-lenco-oluate lezflets. These latter,iaafw
lets are 30mm to 60mm 10ng and average Duom widéa The lepfe
lets of thé othor feuxﬁeen ﬁpeoi@s~rmﬁgu ffam»ﬁmm ta~3@ﬁm
in iength in ecae,‘ﬁo Edmm to 50mm in rugaaﬁ, The leaflets
of ﬁoéa korcana are the amallmaﬁ lenflets of any specles |
Jtuaied, averaging 10mm in length and Bmm in rx&tﬁ;

The epidermal celle of all bhc species have mclativa«
ly thickened cuti nzav& ou%ar wullv and a modera teiy thin
cuticle. Clothing hoirs are found on thu l@a?ea of O&llf—
drnica, dumetorun, hugonin, waﬁmaﬁi&n&, rugosa, »nd sebigera;
snd , in cave of the latter two, these hairs are faﬁnﬁ only
on the lover surfaces “he walls of the hairs on dumetorunm
and hugonis have thickenecd 20 as to close the éavities,

Glondular hodré are present on the lealfleto of ecaé,
ealifornica, nmicrantha, koreuna, duaaﬁéfum, and pericens

These hoirs consist esventielly of o foot, stszlk, and head;
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and, in most cuses, the stalk is relatively long. iIn
ecne, hb?ﬁ?@r,vﬁhﬁ haire have a very short staik. In
koreana, the hend is distinetly r&umﬁ&é, w£th a very ﬁhorﬁ
atalk. o
The frequency of stomzta V&ries from 68 in ﬁpinnﬁ

gissina to'éﬁﬁ in koreana. In all the ﬁ?@ﬁicﬁ‘ﬁhe stomute
accdr only on the lower side of the leaf. |

. ‘The palisande ticsue oveceurs in two cell-lnyers in
hugonis, setigera, wichursiona, scricea, ecae, wai&aniama,
omelensis pﬁermcunthm,.and gpinosissima; while, it iz One
cell-layer in the rem&ining specices 'The fregﬁamcy of
pulisade cells ig quite outstanding.  In watﬁ@niama, there
are 7,200 palicade ae}ls'per square millimeter of leaf
area; while in koreana therc are 23,750. Next in order
Cone hugbnis and ﬁeﬁicaa with 17,500 each. Not only do
these vpeclies show @ wide range in frequency of @&1iﬁ&de
cello but agleo in the number of.free‘Vein endings and closed
meshes. In hugonis, there are approximstoly 28 vein endings
and 5 closzed ﬁeah@a,per sguare millimeter of leal murface}
while in wateonlane, there is wn aversge of B'veiﬁ endings
per equare millimetor and very aeldom doee o closed ricegh
occur. Approaching this gpecies is californics wi{h 1 to 2
vein endings and 1 closed nesh per square millineter. As
shovm by the chort I, there is no positive correlation be-

tween the number of frec vein endinge and closed meshes,
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and  the Ireguency uf stomata &n& paliaa&e'eellﬁ.i

The midribs of the variovs species are usually round-
ed on the lowey curface and concave on the upper; however,
in koresana the midrib projecte downward relatively more
than in the other species. In cslifornica the lower surface
is slmost flattened. |

Bast Libers abe yreeen% in ﬁha midribs of rugosa,
 dumetorun, dumatorum, koreana, miam&ﬁ@ha; californica, wotw
gonizna, and epinosissima} howvever, in dumatorum and koreana
these fibere are very sparse. In ali the other specico
studied baet fibers are absent in the miérib. in most spec-
ies collenchyms occurs on the upper .and lawér‘ﬁiﬁes\of'th@
nidridb; however, in caﬁe of 0meiensis~pté:&ﬂanﬁha, collen-
chyma occurs only on the upper sidej and in wateoni:na no
distinet collenchyms cells gyo prgﬁgn%. |

Throughout the epecien, the petioles have about the
same relative shupes g do the midribs. ALl the pétioles
hove stipules, but in watsoniana, they are relatively small,
though in 51l casee the mtipulaﬂ becone ﬁgééd&r at the upex,
in dumetorwn, omeilensis pteracantha, spinosissima, snd rugoss
‘the stipules extond lataw&lljva distance of l.5mm on each
cide of the petioles, OGenerally the petioles have 2 to 3
cell~;ayerm of ¢ollenchyr:, but koreans has Oniy‘mne»cell~

layer, while in cnlifornica there are 2 to 4 cell-layers.
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The collenchyma ef‘§mgieﬂwis,@teracantha is uniformly 2
cellnlay@ra‘in-wédthe As seen in cross section the bast
fibers in the petiocles aauﬁlly ex%@ﬁﬁ ﬁaée &iﬁt&nce upWarﬁé
on the gpides of the bundle. In micrantha snd woiseniana,
“however, the bast is reBtricted definitely to the lower.
side.

The vascular system lg in g ®ingle bundle, oy in
geversl bundles abauﬁ.midway ﬁhe petiole, Wiﬁh‘h&ﬁﬁ,ﬁub“
tending each bundle, in the latter case., There is a single
bundle in hugonis, ecne, spinosissimo, dumntorum, micrantha,
and dumeﬁnrum,'whilé in omelensis there is g tendency to-
wards separate bundles. In koreana, thers ave § ﬂisﬁiﬁct
bundless 'In-setigera,»wicharaﬁana, gericen, and wvabdsonizne
there is o omell bundle on each pide of a larger nentfal
bundle. ‘ |

‘Thc leaf marging of hugonia, setigera and nmicrantha
have a group of collenchymn celle underneath the @pi&ermis;
“heao murgin&¢arc quite pointed, especially in hugonis and
micranthae. The recaining species have rvounded nerging withe

out collenchyria.
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_wichuraiana 2 16 LE10 314,120
dumetorum 3 =7 78 12,875
duma torum 1-2 18 140 11,626
korcana 5 8 200 £0,750
sericen i 14 420 17,500
micrantha 68 | % 147 7,186
celifornica » | 1-2 147 10;826,
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found
coge 2md 18 179 10,017
oneiensis L 12 350 15,750
pteracentha ,
oniciengie 1-2 1A g4 15,625
spinosi ssinn 5ed 16 168 12,875

Plate I



~119-

ST CROSS BECTIONS

(x 45)

' Fig, 1 ~~ R. hugonis, one yesr
Pige |

2

‘Bs hugonis, two year
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BT CROSG BRCTIONS
(x 45)

Fige 3 R. rugosa, one year

Fige 4 Rs rugosa, two year
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STEM ONOUS SECTIONS
(x 45)

?ig. 5 | ’ 22 ae@igera, one year

Fige 6  R. setigora, two year
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ST CROSS SEOTIONS
{x 45)

Figs 7 R, wichnraiana, one year

Fig. 8 R+ wichuraiana, two year
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ROGS GROTIONS

R. dumetorum, one year
R, dumetorum,; two yeur
R. dumetorum, one year

Re dumatorum, two year
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37T CROGS CECTIONS

Mge 13

Fige L4

Pig. 15

Fig. 16

(x 45)

?

R. kersana,
" R. wericea,

R. serices,

{x 42)

1« koOorsansz,

one yeor
two year
one year

two year



Fig. 13 ,
\ Fig. 14
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STH OROSS SECTIONS

micrentha, one year
miaranﬁhm, fwo ‘year
californica, one yeor
Qaiiforniqa, fwo year
%&fﬁanianﬁ,iana yéur

vateoniana, two yeor
(x 28)
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58 CROTIONS
{x 48)

- Ry ecae, one year

R« ecae, two year

R. omeicnsis vteracantha,
one year '

R+ omeiensis pteracantha,
two year :
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He oneiensgls, one year

27

28 f H,,Qmeienéie, two yeaﬁ
29 ~Ra‘$pin0ﬁisaima; one year
30 R 9pinosissima, two yoar

(x 2a2)
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Fige

mLﬁﬂ@ﬁTﬁ OF E¥LEy AND PRITIARY

WEARE BAST IB&H

{x 100)

51 .. . R, hugonis

32 .- "Re rugosa

33 : L R. setigera

34 , R. wichuraiana

356 o - R. dumetorum

36 ; He dumatorum

37. ' R. scricea

58 ‘ Re oplifornica
B39 . ' Re watsoniana

41 ' Re gpinosigsinma



~-138~

NG g >

3
/! l':p7:r'rv VEAEAD rv“: )
bbbk Q0 AL 00 08 40 00 00 g ) 000y

34

gy
ik

VT A N |
‘Mﬁ“’%‘ﬁ/‘ —" 4| GEIFTrETa>



}i gt
Fige

Fig.

Fi@b

Fig%~

Fig.
Fig
Fig,
Pigs
Bige
Pige
E‘bi{;t
Figa
Fige
Pige

-139- N

YLE? HTH OF XYTﬁh,ﬂ?n f?IH*iY

42
43
44

45

46

48
49
50

« D1

52

B3

55
56
57

58
59

60

 HARD Bﬁmf FIBIR

(x 127)

He

e

R,
‘Re

GIE EPIDERMIOES
N

¥y

g

(x

R
:'.z.lb_
R
R
Re
R
He
R
e
~e

ht .

B
Re

He
~ealifornica

koreana

mierantha :
omeienpis pleracantha
omeiensis

huogonis

rugosa

wichursiana

setigera

dumetorum
spinosissima »
omeiengis pteracantha
watsoniuna

mnicrantha

duma torumn

omeiensis

ecne

goricea
koreann






-141-

LRAF VEHATION

{x 32}
Rigs 66 Re hugonis
Tige 71 R. rugogg
Pigs 74 R seﬁiwera

VARGING OF TN LEAVES
{x 143)

Fig. 61 Ry hugonis
Fig, 7o . rugosa
Fige "5 Re setigera
LEAF HPIDSRIIDES

(x 92)
Pipge 63 R« huogonies, upper
Fig. 64 R+ hugonis, lover
Flg. 68 R, rugosa, upper
Fige 69 R. rugoss, lower
Fig, 70 Re setigera, upper
Filge 72 R+ getigera, lover

‘ TRICHONES

(= 92)
Fig. 63 Re hugonis
Fige 67 R« rogosa

Tig. 76 Ra Bﬂtl@hr&



. GLANDULAR HAINS
- (= 255) |

Fig. 65 - R. rugosa

: Figg ?? . R. setigera






Figs
Figs
Pige

Fig.
Fige
Pig.

E‘igu
Figa
Fige.
Fige
Fige.

Figs

Figu

84
85

90

(x 32)

Ra

Ko

i

-144-

LEAF VENATION

wichuraiana
watsonians
dumetorum

CMARGIN OF THE LBAVES

8
83

89

79

80

82
8l
88
91

B6

87

(x 143)
R, wichuralana
R. watsoniana

- R. dumetorum
LEAF EPIDRERUIGAS

(x 92)
R. wichuraiana, upper
Re wichuraiana; lower
R+ watsoniana, upper
Re wateoonlana, lowe:
R. dumetorum, upper
R

TRICHOIES
(= 92)

R
Re

dunetorum, lower

watooniana
~ dumetorun






-146-

LEAT VEDATION
(% 32)

Pig. 97 - Re dumstorum
Pig. 100 R. koreana

Fig. 106 R. sericea

FARGING OF THE LEAVES
(= 143)

Fig. 92 : Re dumatorum
Pig. 96 _ Re koreana
Fig. 105 .- e sericean
IEAT BPIDIRVIGES
(= 92) = '
Pig. 94. ' : Rifﬁumatarum,,ggger
Plg. 95 R. dumatorum, lowey
Fig. 99 . R. koreana, upper .
Figs 98 Re korcana, lower
Tig. 104 R« wBericea, upper
Pig. 102 R scricea, dover
GLANDULAR EAIRD
{x 255)
Fig. 95,‘ Rs dumatorum
Fig. 101 R. koreana

Fig. 103 R+ sericesn



O ()

98
\
A\

¥

100




LEAT VIRAT TO%

(x 32)
Fig. 114 . R. ecae |
Fig. 115 -~ R. californica
Pige 123 1 R, micrantha

MARGING OF THE LEBAVES

{x 143)
Pige 107 ' R. ecae ﬂ
Fig. 113 " R. cslifornieca
Fig. 120 R. miocrantha

1.EAF EPIDERNMIGES

(x 92)
Fig. 108 ‘ R ecae, upper
Migs 110 © Re eccac, lower
Pigs 111 R. californica, upper
Flg, 112 #e californica, lower
Pige 119 Rs micrantha, upper
Pige 121 R. mierantha, lower
TRICHOHESD
(x 92)
Fig. 1LY ~ R. californica
Pig. 118 R« micrantha

GLANDULAR HAIRS

(x 255)

Fig. 109 R. watuoniana
Pig. 116 R. californica

122

s micerantha






?i@y
Fig.
Fig.

Fig.,

,Wing
Tig. .

Fi@!
Pigs
I?i[\;ﬁ
w i{_i'

Fige

Fig.

Rig, |

1
124
127
131
43D
133

126
1130
136

(x 32)

L&ﬁ? V@uATFOH

Hc

~150~

.omeiensia

Re . gpinosisaima
R. . omeiensis pteracantha

VARGING OF THS LEAVAS

129

128

134

(x 143)

Re .
ﬂt

" R,

omeicnsis
pinosmaeim&
.omeiensis pteraCQntha

LEAT BEPIDERIIONS

83
£t

'

(x 92)

TRICHOLIES

(x o2)

R
R.
llc

R.
Re

omeiensis pteracuntha, upper
.omeiensie pteracantha, lower
spinosissima, upper
.8pinosissina, lower
.omeiensis pteracantha, upper

omelensis pteracantha, lower

omeiensais pteracuntha






21b2s

~ VIDRIB CROSS
o (x98)

Pig.

Fige

Pig.

Fig.

137

138
139

140
141

SRCTION ©

R, hugonis
. R, rugoea
‘ A?{b setigera
. R, wichuraiana
. R. dumectorum



=183~

Fig. 138

Fg. 14




BIDRIB CROSS

Tigs 142
Fig. 143

Pige 144

(x 98}

&‘

“Rs

~154~

CECTION:

Ra

Ry
Re

dumatorum
koreana
sericea
~miaraﬁtha

colifornica



~1556~

Fig. 143

Fig. 144

¥e. 148 Pig. 146



-156- '

HIDRIB CROSS SEOTION

(x 98)
- Fig. 147 R. watsoniana
Fig. 148 R. ecae
Pig., 149 R. omeiensis pteracantha
Pig. 150 ! Re omeiensis |

Fig, 151 R, spinosiseime



et




~158-

PiePToTE CROSE SECTION

{x 58)
Fig, 152 7 R+ hugonis
 Pig. 183 Re r:aggmsa
Pig, 164 R. setigera
 Figs 155 | Re wichurainna



-159-

Fige 154

Fig. 152

Pig. 1563



~160- ,

PETIOLE CROSO GECTION
| {x B8)

Fig. 156 | R. dumetorum
Fige 187 R, dumatorum

Pigs 158 ‘ ﬂ.h‘l‘ﬁ(}l‘@&ﬂ&



-161-

Fig. 157




~162-

 PETIOLE CROSS SROTION

(x 58)
Tig. 159 Re soricea
Fig. 160 4 . micrantha
- Pig. 161 ” ) Re californica

Fig. 162 _ R. watsoniana



~163-

o » "
e
&3¢1§?\?

Pig, 162




-164-~

PETIOLE CROGO 8

s 163
164
4‘165
ss 166

(x 53)

EGTION

B

Re

.gii

ecae |
omeiensis pteracantha

pneiengis

, Bpinosissima



| -165-

Fig.164 Flg. 16¢




~166-

C@KCLU IQH.

It.has/been possible in greaading pages to show
'ouﬁsﬁandihg hia%ologieal'aa w&il as gross morphological
differeﬁccs. furtherﬁnra, I have bheen able, with the v
Tifteen Apec;ns of Ross, to ﬂlﬂﬁsify thom a@cardmnﬁ to
histological featuraa nf the sten and mlﬂﬁ %hs leavea.

In so1Me instances I feel that the petiole and midrib
alone wuuldlaerva aafcxiteria for clascification of th@ae
apecion., N ' | |

in concluaian I should like to hring out the
anatomnical characters common to all the specxeﬁ'and thone
characters that are peculiay ﬁO'a gingle ﬁpeai&alﬁrfgrmup
4 uf species. Those~feaﬁuraa camman‘tn;all the species
of Rosa I have studied in this ibmééfeh.aré % (1) Absence
of endodermie and lack of aegxegutinn of a yaricycle*

{2) Moderataly thick~Wallod callenchyma gells in. the
stem; with the inner border usually undulated; (5)\Gork
of epidermal origin {except in nicrmnﬁhv); (4) Tendency '
of vascul:.r ﬂjétﬂm in petiole ta be in several geparate
bundles; (5 ) stomnta restricted to lower leaf surface;
(6) Pp&&ence of sftipules. Those feantures peculiar to
certoin species arey (1) Presence of aollenohyma’at

the leaf margin of hugonia, setigera, and micrantha;
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(2) Collenchyma wenting in mi&riba~of'wmtﬁuniana* (3)
Paut fibers Gécnrr ing in nldrsb of rugesa, dumetoxum,
duma torurn, Fureana, wxcrantma,; 11£9xmzeu, wataannwma
and aylnosi vima absenz in all the ather‘ ‘(&) Pith
¢ells of two distinct aizeﬁ in hug Gﬁlﬁ, aumatmrnm,
seriaea, caae, omelensis pter&c&mt3avaﬂd ﬁﬂinﬂaiﬁ&iﬁa‘
”hc mlanta of the genua ﬂesa are ahrnbs with up=
right, oliﬁhin@ ox tr&zixnw E@Mﬁ‘t~3he ﬁﬁﬁmmlm&y m&vg
almost a solid cvlznder of bast flbera mevergl aclls
wide rw“iﬁllj, or it may hwve relmtzvely fvw bnst fzbera.
‘The lenves of this genus &?GwﬂﬂMﬁQuhﬁ or aimpie,
end stipulate usually; howcvar,kiew éﬁcﬁl’“ hﬂvé Bimﬁle}
leaﬁea and nd'sﬁipﬁlaa.‘ The flfﬁ&an‘apacisa éunsiﬁaxed
hergkhaVQ.qddepiﬁnaﬁe and atipul&%e leaves. xn‘same
species of Raﬁa the stipules dre’ admate at the b&sa of
Lhe 1eu£; whlle, in- n*hcra thP ﬂtlpilﬁd mﬁtmn& om@*half
the length.of the pctiola. In uhﬁbﬁ spnales oona1uereﬂ
‘here %ha etzpulea uau&lly ﬁXuQnd more thun hsli the length
of the petiole. Not only is there a wide rang 1<) 1n wsze
of lesflets, but also in their internal structures, For
instonce, I f£ind that few of the épeciea h&?eiieafleta
with collenchyma at the morgin (huganiﬁ, 3etigara,kmiaraﬁ~
thw), the others being without thiﬁ featuia¢,'£lso‘h§st

fibers occur in the midribe of some speeies znd not in
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ﬁiherag and there is a graaﬁﬂfariatinﬂ i the pattern of
the venation and the spacing of its altiwwﬁa &iviaiang;
for 1n¢tﬂnce, Rosa hngania hap mpprﬂwimvtely 28 vein ende
ings. ger equ&rc mzllimeter, while calixcrniaa h s 1 ﬁa 2
vein enﬁanga. Thg palisade cells occur 1n 1 or P lavara
in thcae apemiea and . the nuzber af palxaaﬁa cells ran
fram ?, 200 per aqmare mailimnter sf leaf aurfeae in
wataoﬁiana to ©3, VqO in koreana. |

| With wide ranges in hietological featuxes such as
%héae before us, it baéame& eviaﬁnt that, while“vawiatiana
in grows ma&pholmgiéal char&ctﬂiS’haVé been ﬁ&?ing ?lmdé
lﬂ the higtory of the ganud, the cells &wd %ansuos ¢ Ome

pusing the different mewbmrs thb aleo ie&t the forces

compelliing vn*:ationﬁ Hmd hawe rabpﬁnuad in ways so de¢init&

a8 %o neke these finer structures of B&xmncmlc value no
less than the larger superficial eharactgrs‘which ﬁhe

syeteratists have been acoustomed to erploy s
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