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INTRODl CTION 

During recent years tll(' increashg utilization of wild forms of 
Saccharum in sugarcane-breeding pr~grams has brought about an 
extensiye interest in S. spontaneum L. This interest has resulted in 
assembling ut certuin sugarcune-breeding stations numerous dones of 
S. spontanellm from ,-arious parts of its indigenous mnge. The number 
of clones of this species, now more or less readily available to sugarcane 
technologists, has become so large that a comparati \'e analysis of the 
characteristics of the more diyergent ones is becoming more and more 
acutely necessary. The vegetative charucteristics h,l\-e been stressed 
in this report because they are of greater pmctiC'ul signifiC'ance to 
sugarcane technologists than the floral olles. 

The earlier descriptions of S. spontanellm are of a botanical nature 
and, consequently, are very short and general, and concern primarily 
the floral characteristics. Of the more recent descriptions of forms of 
S. sponianeu-m, those by BremE'r (4, 5) 3 and Panje (11) are most 

I Submitted for publication May. 1911. 
l Acknowledgment is made to :\Irs. Eugenia Artschwa!'er for preparation of drawings. 
J Ualic numbers in pBrenthe~s refer to Literature Cited, p. M. 
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2 TECHN1CAL BULLETL.~ 811, U. S. DE·PT. OF AGRr~TURE 

complete from the above-mentioned points of view. These and other ... 
more recent studies (3) indieate tlUlt S. spontaneu-m is a highly complex • 
group of plnnts with a wide range of chamcteristics. This investig~-
tion was undertaken so as to obtain a better conception of the 
morphological relationships of certain elements of this complex group 
of plants. 

MATERIALS AND METHODS 

Materials for study came from the Unite'd States Sugar Plant Field 
Station at Canal Point, Fla., havi.ng been imported during the past 
decade from vnrious parts of Asia and the East Indies. Altogether 
23 forms were investigated. As a precaution against confusion in" 
names, all clones imported as cuttings are assigned an importation 
number. Table 1 gives information on date of importation and origin. 

T_-I.BLE I.-Date of importation Or collection of clones of Saccharum spontaneum 
investigated and place of origin 

, I 
. Year I 

Importa· im- 1
Clone tion • ported Origin 


),'0.1 ' or col­
lected . 


--------_._----- - - ---'._---------------
Aegyptiacutn_____________ •. 9.0 193. ' ggypt.
Algiers.......... __________... 
 687 1930 AI~eria, Mrica. 
Burma................ _. ___ .. . S-lS 1935 Bumla. 
Coimbatore Local .. __ .... __ . 23S 1923 C'oimhatore, India. 
Dacca.. __ . .. . 619 1930 Xcnr Dacca, Indin. 
Djatirotn... __ . 569 1929 Java. 

Formosa 4. __ ._............. . 711l 19.11 Tniwnn, (i"'ormosn, Japan.

Formosa..... ___ ... _........ , 928 1936 00. 

Gehra llon. .......... .. 1930 A~sam, [ntiin.

Kepandjcn ........... .. ~~ I 1929 . Ia'·ll. 

K10et ........... _ 064 1 t029 I Do. 

Labore................ . 616 I t930 ' Lnhore, India. 

Pasoerocnn .. ___ . 555 ! t929 'Ja,·a.

RellagsdL _.. . 617 j 1930 From OothWHri River, [ndiR. 

S. H. 2+1 .. _ .• _..... . 956 1937 PrO"incr of Rihllr, Indill. 
S. H. 249.. .... ...... . 957 19:17 Do. 
'rahongo_. ..._. .. ........ ; ,';.8 I 1929 :-<orthern ('rlcbl's.

28 X. 0_101 ........ . 65!! 1 19:10 Kemp \\'<'Iell River, Pnpua.

28N.G.29L ............ .. 875 : 1935 Erinnn HWRmp, Pl1IlUR. 

28 N. G. 292. _.............. , 876 ! 1935 Xenr Port Moresby. l'ROUtl. 
28 N. G. 29.1. 5j7 1935 \'tlilah, Rh'rr, Paplln. 
U. S.4520. .. .. ........ .. 1936 Amu Darya \th'cr, Turkmenistan, l'. S, S. n. 

U. S. 45Zl.... J9:J6 Do. 

I Assigned by Dh'ision of Sligar Plant In\"estigations. 

To make thl' data uniform and accl'ssible for statistical studies, the 
illustrnted outline (1), prepared'chiefly for Ube in taxonomie descrip­
tion of noble eanes, was used. The hair groups of Jeswiet (10) htwe 
been retn,ined except for a· few dlllnges necessary to permit a more 
ready pyaluation of certain characters. Thus, hair group 51 on the 
inner dewlap surface was broken up into 51 and 51a, the former 
designating the long marginal tufts and the latter referring to the 
medium-long surface hairs, which, except for their length, closely 
resemble those of group 52. Likewi.se, group 58 was split into 58 
and 580;, ",';-:,h 58 designating the short pubescence on the outer sur­
face of t '.le dewlaps and 58a referring to the long hairs found only in 
certain clones nnd occurring either as marginal tufts or forming a 
complete or partial band of cilia along the lower dewlap margin. 
The hair groups on the prophyll were reduced by omitting those that 
are obviously components of larger and more fundamental units (2) . 
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SOME VARIANTS OF SACCHARUM SPONTANEillr 3 

Studies on the epidermis were made from peels of stem and leaf 
material aXter tr('il.tment wit,h nitric acid. Although notes were taken 
on the detailed structme of the leaf epidermis, only stomatal grooves 
and giant spines were considered in the characterization of the clones. 

Group 56 on the upper sheath margin, although very prominent 
in some clones, is absent or most inconspicuous in others. As the 
relative development of this group forms one of the chief systematic 
characters in the construction of a key for the Reparation of clones, 
one should examine fresh and young material of all borderline forms, 
since in older leaves the sheath margins are already discolored and 
disin tegra ting. 

All illustrations were prepared from fresh material. The prophyIls 
were magnified from si.~ to eight tinles and the other structures from 
two to five times. 

BRIEF GENERAL :MORPHOLOGY 

The indigenous clones of Saccharum spontaneum of Asia and the 
East Indies are numerous and varied. All arc perennial, gregariously 
gro\\-ing grasses with culms bunch(·d in stools 01' evenly scattered. 
The:,-~ comprise forms ranging from 18 inches to more than 20 feet 
in height. The culms are slender, sometimes robust; erect, ascend­
ing, or semiprostrate ; very hard but pithy and often hollow in the 
center. The color of the culm vat'ies in young and old cane, and the 
surface is o,lmost always covered with a thick layer of wax. 

The internodes are terete or somewhat oval in cross section. Their 
shape is mostly cylindrical, often somewhat conoidal, being widest 
at the gro\\,th ring and tapering grndually toward the' top, with a 
distinct constrict.ion a short d isbm('l' be,low tlH' slH'll.th base. The 
intC'rllod('s an' ustHtlly long, o('cllsionnliy short as in f{l'llngadi. Thc' 
llmer tisslIl' is eomposl'cl of nts('ubr bundh's emlwdded in pnr(,llehymn.. 
The bundll's urI' v('ry C'rowdl'd in l·h(' l'l'giOll of thl' I)('ripitrry, wlll'rc 
they form It solid ring with tl1l'ir hl'HYY slH'ath::; discrpt(' or eonflupnt. 
ThIS OUtl'11110St ring- of vaseulo,r bUll(UrS is s("pnratNI from tlH' (,pidrr­
mis by a nnlTOW eortrx eomposl'd of srvprnl rows of n'lT thiek-walled, 
hellyily lignified cells n.:. ~ it singh- row of ehlo[·ophy.ll-b('aring c('lIs, 
which is discontinuous ill plaees where some periphcrn.l btmdles abut 
dir'('cth" on the thick-wolke! eort('x. 

Th('-epid('rmis of the eulms of 8011H' \'n.ri('L·s shows a r('gular alter­
nation of cork-siliC'iL pairs with long ('pie!el'mal edls (epidermal pattern 
1). In mnny forms silicn. edls art' itlmost or complet('ly absent (epi­
clernw,l pattern 2), but m tIl(' majority of clou('s silica cells are present 
in approximat('ly one-holf of the short groups (epid('['mal pattern 3). 
The cork ('('lIs are most oftl'n squarish or rhomboid, sometinlCs elon­
gate-rectangular or reniform. Long, pointed cork cells, so prominent 
in many of th(' noble cailes, are absent in most dones of S. spontaneum 
or, at best, are few, short, and inconspicuous. The stomates of the 
culms. though ne\'er wanting, are few compllred to those occurring 
in leaves. They varv in their distribution from less thlln one in a 
microscopic field (co,:ered by a 16 mm. objective and X 6 ocular) to 
a dozen or mort'. 

The node III the clom's of S. spontanellm is always thick('[' than the' 
mternocle'; it f'Dlltains thl' root band flnd is s('pamt('d from the illtl:'r­
node by a narrow or fairly broad band, which in young stems is bright 
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green and flush, and in older culms more 01' less swollen and concolorous .­
with the internode, or olive yellow. This growth ring is sometimcs 
unequal in width all around wherevcr the culm is not erect, as happens 
in most ascending or semiprostrate forms. 

The root band may be shallow or tall and is usually lighter in color 
than the internode. Its shape is cylindrical or more often obconoidal 
Oll the side opposite the bud. It contains, with one exception (28 
N. G. 293), one or two rows of root primordia (fig. 1, .1-0). When 

.E 

• 

G H 
FIGURE I.-A, Narrow root band with one row of sparse root primordia; B, broad 

obconoidtd root band with two rows of root primordia; C, broad root band with 
four to five rows of crowded root primordia; D, sheath base strai~ht, paren­
chymatous margin II"ith triangular flap; E, "heath base I'ery slightly decurrent; 
F, sheath base straight and ciliate, parenchymatous sheath margin free at base 
and forming a small appendage; G, deltoid dewlap with curved marltins; 
H, ligulate typc of dewlap; and T, wedge-shaped dewlap with tip pointing 
downward toward center of midrib. 

• 
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• tlnet' rows app('ltr to be' prest'nt, tlwy art' usually stagg'('l·t'd and not 
wt'll defiIwd. The root primordia of tllt' 100\"(,l' row are uwariably 
larger thaIl those of the upper. 

The buds are arranged alte1'm\tt'ly, t'acb HOell' bpnring n, single bud. 
Tht'y are usually illSt'l'tcd dirl'ctly abon' thl' slll'nth bas!', sometimes 
slightly or appreciably higllt'l·. The tip of thl' pl'ophyll l'eacill's the 
gro\\~th ring and somt'times proj{'cts S0111t' distallce bl'yond. All buds 
are relntiyt'ly smnll t'xct'pt in a few of the m01'01'O\nlst tyP('s. Thf'ir 
form is oYate, oboYate, pen tagollal, or squnrish. with wings usually 
Hry hairy and sicks most oftl'n smooth. 

The leaves an' two-ranked nnd consist of Shl'!lth and blade. The 
sheath forms an opel1 tube l'xtending 112 tunes nround the base of the 
internode with the outer margin oYerlu.pping the inner and with the 
inner nutrgin reaching close to the bud. The sheath is thick medially, 
but. becomes grndually thinner townrd the margins wht're it is mem­
brnnllceous. The shenth base is stmight (fig. 1, D), mrely decllrrent 
(fig. 1, E), or nppendnged (fig. 1, F), nnd it is surrounded, in some 
clones, by a complete or pm·tinll'ing of cilia (fig. :2, D). The surface 
of the shenth is smooth or covered more or less completely by 11 

vestiture of early deciduous or persistent hnirs. The shenth margins 
below tht' blade joint may be conspicuously 01' spnrsely ciliate (hair 
group 56) with the hairs either completely marginal or distributt'd 
as n uarrow band over the width of the broad parellc!tynmtous margin. 
),luny clones lack hair group 56 i in some the group is prominent only 
on the oyerlying margin. The leaf sheaths of clones of S. spontantllnt 
nre persistt'nt and more or less strnw-coloreJ when old. Yollug 
sheaths are usually green or partly ilushed \vith purple i in some cases 
they are purple interiorly at the region of the sheath base. 

The blndes ynry in length from 100 to 200 cm. They nre usunlly 
linenr aud taper toward the apex into a long, fine point. In some 
forms the blnde is reduced to the width of the midrib for its entire 
length, in others it becomes quite narrow only in the region of the 
blade joint. The lea'-es of some of the East Indian clones hnye rela­
ti\Tely broad blndes, approaching those of the more mlITow-lenved 
noble canes. The midrib is eithN massive or shallow, channelNi on 
the upper surface nnd com-ex below; it is widt'st at the bast' :tntl 
grndunlly tapers toward the apex. The blade is usunlly gelltly l'Ul'y('(1 

nlong its entire length except in the sIllall, more or It'ss grnsslike [onus; 
its texture is mther rough, sometimes leathery, due to the pre:-;ellee of 
stomatal grooves nlld rows of cOlwl'l'ging spines on tl1t' lower nnd 
gitlnt spines (fig. 3) on the UPPl'l' epidermis. 

The blade joint is that part of the leaf whl're the blade joins tho 
sheath. Its inner surfnee forms the thron t, the Ott tel' surfllce the 
collnr. The l:ltter is composed of two \\"('dge-shnped 01' ligulnte areas 
known ns dewlups or joint trillngles (fig. 1,0, II, fl, often rderrC't\ to 
ns ligular bands 0]' tr:llIS\"{'l'se marks. They lIIln- hl' Yl'llow or gre!'lI­
ish and arl' often discolOl·(,(1. Thl' surInee 111:ty !)e prtlctically smooth 
or hniry and is oftl'll more or !ess he:l\-ily WllxNl. The inl1N surface 
of the dewl~lps is usually quitl' htliry, E'sp(\('i.nlly 11l'[11' the outel' 11lnl'~dn 
where thl' hairs form th(, conspicuous ml1l'ginnl tufts (Gg. 4, L, Jfl. 

The blnde is sepnratNI frol1l thl' ::;ht'ath by tIll' ligule, !l ml'll1bI'll­
IHlceOllS appentingt' that, in sonH' forms, bl't'oIHl's det'ulTE'ntly COII­

tillllOUS with ti\(' bl'O!ld l1H'IHbl'!ll1ft('eous I11!lI·l!;i.lIS of the shenth (Iig. 
4, A, B). The shape of the ligule is deltoid (fig. 4, C, D, E), crese('nti­

• 
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53 

56 

5\0. 
\ 

51 59~'~~~~ 

FIGURE 2.-A, Innersurface of blade joint of an Indian clone of S. sponianelllll, ligule 
folded back to expose the different hair groups (numbered); B, side view of 
outer surface of same blade joint, the dewlap area is outlined by hair group 58; 
C, inner surface of blade joint of a broadleaved East Indian clone; and D, sheath 
base of an Indian clone of S. spontaneum with sheath partly cut away to expose 
root band, growth ring, and prophyll. 
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'.fonn (fig. 4, 1, K, L), or of an intermediate type (fig. 4,11; 0. In the 
deltoid ligule the height is only slightly less than the width at the base, 
while in the crescentiform ligule the width is several times the height. '. 

7 

Some deltoid ligules have a rounded, more or less dome-shaped tip 
(fig. 4, E), others are shallow rhomboid (fig. 4, G), and in one clone, 
Kepandjen (fig. 4, F), the ligule is inverted-deltoid, a character by 
which this done can be distinguished from all othel' forms. The 
base of the ligule is usually curved, in sotne instances (Lahore) it is 

J 

i 

j 
22 

FIGURE 3.-upper epidermis from leaf blade of Lahore, ahowing giant spine in 
central zone of upper epidermis. 

distinctly horseshoe-shaped. In the crescent-sbnped type, the basal 
line is widely curved with a depression in the middle. The surface 
of the ligule is smooth at the aciu...'.ial side but pubescent dorsally and 
ciliate along the free upper margin. The latter eurly becomes broken­
ly indented and scarious. 

With the exception of clone 28 N. G. 293, the dones of S. 8pon­
taneum lack auricles of the type found in noble canes. Auricles are 
usually wanting but, when present, are very small or of the transi­
tional type, in which an auricle effect is simulated by un abrupt termi­
nation of the broad parenchymatous sheath margin . 

• 
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FIGURE 4.-A, Outer :;-ide view of blade joint of U. S. 4520 showing ligule decur­
rently continuous with parenchymatous sheath margin; B, inner l:'urface of 
blade joint of U. S. 4520 showing hair ~roups and relation of flanges of ligule to 
the sheath margins; C, D, types of deltoid ligules; E, P, inverted deltoid ligules; 
G, flat rhomboid ligule; H, shallow crescent-shaped ligule with rounded upper 
margin; I, K, types of crescent-shaped ligules; L, inner surface of blade joint 
(Kloet) showing a.~ymmetrical, steeply sloping ligule; and "V, inner surface of 
blade joint of Tabongo showing strap-shaped ligule and small inner auricle . 
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CLONE AEGYPTIACUM 

(Fig. 5) 

F 

FIGURE 5.-Clone Aegyptiacum: A, Posterior side of prophyll with hair groups; 
B. anterior side of prophyU with hair group,~; C, lutcral view of outer surface of 
dewlap with adjoining ~heath and blade portions; D, ligule; E, sheath base with 
adjoining internode and sheath portions; and F, inner surface of blade joint 
with ligule removed to show hair groups. 

ORIGLN.-Imported from Egypt in 1937. 
CULMS.-Yellowish-green nnd heavily wnxed; internodes medium 

long (22 cm.), cylindrical, and constricted below shenth bnse, about 
11 nun. across, pithy and hollow in center; stem-epidermis pattern 2, 
cork cells squnrish, a few short-pointed, usunlly solitary, long cells 
thnt are somewhat cUlTed, 12,u in nyeruge width, stomntes spnrse; 
growth rings unrrow or medium wide and slightly swollen, root bauds 
7 mm. high, cylindrical nnd \\ith one row of root primordia; prophylls 

32i6Q3Q-4~----~ 

• 




10 'I'E'CliN1CAL BULLE'I'L.'I" 811, U. S. DIDP'l'. OF AGlRl'CUL'I'URE 

of buds medium large (9 mm.), ovate with wing attached slightly 
below middle of prophyll, apicnl appendage often prominent, apex of 
wing massive and usually notched, both sides and wing hairy. 

LEAvEs.-Leaf shl'aths fairly short (26 cm.), persistent and, when 
young, densely strewn with deciduous spines; shenth base straight, 
overlying margin somewhat decurrent; bnse fringed (group 59) or 
inconspicuously hailY; blndes up to 160 cm. long and 10 nun. wide at 
middle, reduced to n massiye midrib Ul region of blade joint, lower 
epidermis with deep and prominent stomatal grooves; dewlaps deltoid 
but with upper and lower margin convex, outer dewlnp smface me­
dium hairy (hnir group 58) or fairly smooth, hair group 58a small 
and marginal and only seen in young organs; inner dewlap surface 
with small marginal tufts (hair group 51) and a narrow band of 
medium-long surface hairs (group 51a) extending aeross midrib; hair 
group 52 inconspicuous but also extending across midrib; ligules 
shallow and deltoid (4 mm. high at center) but with free margin 
rotmded and occasionally with notch in center, prominently ciliate 
(hair group 61), dorsal pubescence (hair group 66) also conspicuous. 

DIFFERENTIATING CHARACTERISTICs.-Blade narrow and reducea 
to width of midrib at region of blade joint; one row of root primordia; 
narrow band of hairs (group 5Ia.) extending across midrib; young 
sheaths densely strewn with deciduous hairs. The ehromosome num­
ber is 2n=90 to 92 and 71=45 according to ~tarrett.4 

CLONE ALGIERS 

(Fig. 6) 

ORIGIN.-Imported in 1930 as a. cutting from Baruglltl, Cuba, llI1tkl' 
the name "S. bijlorllln." TIl(' nam!:' "Algiers" wns ltssigned on tlll' 
assumption that this cane originated ill Algeria, lUrica, and came 
indirectly from the Haryard Botanic-al Gardens at Cienfuegos, Cuba, 
since Grey (7) reports hn,ving obtained a desert cane called S. bijlorum 
from Algiers in March 1921. 

OULMs.-Light-green and heavily waxed; internodes medium long, 
cylindrical, somewhat depressed below sheath bn,se, about 9 mm. 
across, pithy and hollow in center; stem-epidermis pattern 2, cork 
cells somewhat elongate-sqmu'isb, solitary or in twos, cell width 15IL, 
stomates medium abundant; growth rings narrow or medium wide 
and swollen, oriLnge to orange-yellow; root bands 6 to 7 IllIl1. high, 
obcolloidal on side opposite bud, with 1 01' 2 stagge['('(i rows of root 
primordia; prophylls of buds obovate with conspicuous basal and 
terminal appendages, the latter often beaked; wing inserted at or 
slightly above middle of prophyll, massive, with tip bron,dly rounded 
and emarginate, sides and wing practically glabrous. 

LEAvEs.-Leaf sheaths very long (up to 40 cm.), persistent and 
densely strewn with long, stiff, often deciduous spines; sheath base 
not decurrent but with wide parenchymatous margin; blades dtLrk­
green and with prominent -reins, 147 cm. long and 1.6 cm. wide at 
middle, narrowing down to a fairly massive midrib and narrow blade 
portion in region of blnde joint; lower epidermis with narrow and 
prominent but shallow stomatal grooves; dewlaps semicrescentiform, 

I Unpublished studies, in tbe files of the Division of Sugar Plant investigations, by Ruth C. Starrett, 
assistant cytologist. 

• 


• 

• 

• 
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FIGURE 6.-Clone Algiers: A, Anterior side of prophyll with hair groups; B, pos­
terior side of prophyll with hair groups; C, lateral yiew of outer surface of dew­
lap with adjoining sheath and blade portions; D, ligule; E, sheath base with 
adjoining internode and sheath portions; and P, inner surface of blade join~ 
with ligule removed to show hair groups. 

outer surface medium hairy (group 58) and heavily wa.~ed. Some­
times long sheath hairs ex:tend to base of dewlap forming a pseudo 
58a, inner surface with fairly prominent marginal tufts (group 51) 
and medium long surface hairs (group 51a). The latter intermingle 
with the shorter hairs of group 52 and form a dense patch that extends 

• 
through center of midrib; ligules shallow-deltoid or narrow-crescenti­
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form with very long marginal fringe (group 61) and conspicuous • 
dorsal pubescence (group 66). There are small deltoid inner auricles 
and pseUdo-transitional outer auricles. 

DIFFERENTIATING CHARACTERISTICS.-Obovate prophylls with large 
basal and apical appendage, massive emarginate wings, practically 
glabrous; very conspicuous hair groups 61 and 66. 

CLONE BURMA 

(Fig. 7) 

• 


• 


FIGURE 7.-Clone Burma: A, Anterior side of prophyll with hair groups; B, pos­
terior side of prophyll with hair groups; C, lateral view of outer surface of dew­
lap with adjoining sheath and blade portions; D, ligule; E, sheath base with 
adjoining internode and sheat,h portions; and F, inner surface of blade joint 
with ligule removed to show hair groups. • 
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• ORIGIN.-Imported from Inclin, in 1935 but originally found in 
Burma. 

CULMs.-Dark-green fmel lightly waxed; inLernodes very long (up 
to 39 cm.), distinctl}" cOlloidal and constricted below sheath base, 
about 16 mm. across at widest part, pithy in center; stem-epidermis 
pattern 2, cork cells squarish or rhomboidal, a Iew short-pointed, 
mostly solitary, long cells straight, tweraging ll.u in diameter, 
stomates mediulll ablUldant; growth rings mediulll \vide or wide and 
swollen; root bands high (13 mm.), cylindrical on bud side and dis­
tinctly obcolloidal on side opposite bud, with two uniform rows of 
large root primordia; prophylls of buds liu'ge, ovate, with wing in­
serted below middle of prophyll and very hairy. 

LEAvEs.-Leaf sheaths long (35 cm.), persistent and, when young, 
strewn with short de.ciduous hairs, both sheath margins prominently 
fringed (hair group 56), sheath base s~raight; blades short (115 Col.) 
and about 3.1 cm. \vide at middle, midrib shallow, stomatal groon's 
wanting but there are present scattered convl'rging spines flanking 
the rows of stomi1tes; dewlaps squarish, outer surface smooth, innE'r 
surface with smnll marginal tufts (hair group 51) and a mNlium­
prominent hair group 52 that extends piu-tly across midr'ib; ligulE's 
shallow-deltoid, about 3.5 mm. high, with steeply sloping flanges, 
free edge of ligull's with blUlched cilia (hair group 61) and more. or less 
inconspicuous dorsal pubescence (hair group 66). 

DIFFERENTIATING CHARACTERISTICs.-Vel'Y long, only lightly 
WI1XNl intl'rnodes; obconoidall'oot bauds; i1bsence of stomatal gr'()o,"es. 
The chromosome numbl'I' is 2n=80 to 84 a('cording to Stul'l'ett 5 !lnd 
96 acc')l'ding to Junuki-Ammal and Singh (9). 

CLONE DACCA 

(Fig. 8) 

ORIGIN.-Importl'd from India in 1930 j originally fOlmd near 
Dacca. 

CuuIs.-Light-green and heavily waxl'cl; internodes medilUll long 
or short (22 cm.) soml'what bobbin-shaped or cOlloidal and con­
stricted below sheath base, 14 mm. across and hollow in centl'r, 
stem-epidermis pattern 2, cork cdls squarish, a few short-pointed and 
mostly solitary, width of long cells 12.5}l, stomatl'S fairly ablUlelnnt; 
growth rings nll'dium wide and somewhat swolll'u; root banels 9 mm. 
high, somewhat tlllleSCl'nt or obconoidal on sicll' opposite bud, with 
two rows of sparse root prinlOrdia; prophylls of buds l'dativply large 
(11 mm.) obovatl', with wing attacl1l'd near middle of prophyll, notclwd 
along edges and often with promilll'nt. apical aPPt'uciagl', both wing 
and sides very hairy. 

LEAvEs,-Leaf shE'aths long (up to 36 CJll.), persistent and smooth, 
overlying sheath margin prominl'ntly ciliate (hail' group 56) [01' II. 
distance of 22 em., underlying slwath margiu also prOmilll'utly cilintp 
but for a shorter distance; shE'ath base straight and pm'tly or com­
pll'tely fringed (hair group 59), broad pal'enchy:matolls margin at 
shl'ath base free but not decurrent; blades up to 142 cm, long and 
2.5 cm. widp at middle, becoming l'Niuc('d in width above blade joint, 
lower epidermis with prominl'nt stomatal grooves; dewlaps narrow­
deltoid with base line straight or pointing slightly downward, outer 

• 
, See footnote 4, p. 10. 

http:VARIAl.~'.rS
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FIGURE 8.-Clone Dacca: A, Posterior side of propbyll with hair groups; B, 
anterior side of prophyll with hair groups; C, lateral view of outer surface of 
dewlap with adjoining sheath and blade portions; D, ligule; E, sheath base 
with adjoining internode and sheath portions; and F, inner surface of blade 
joint with ligule removed to show hair groups. 

surface slightly hairy but heavily waxed, hair group 58a small and 
marginal and seen only on young OtgllDS, innl'r dewlap SUTIfiCe with 
prominent corner tufts (hair group 51) and long surface hairs (group 
51a) extending across midrib, hair group 52 inconspicuous and mostly 
covered up by the longer hairs of group 51a; ligules flat rhomboid, 
about 5 mm. high at center and inconspicuously fringed (group 61), 
dorsal pubescence (group 66) also inconspicuous. 

DIFFERENTIATING OHARACTEIUSTlcs.-Prophylls obovate and very 
hairy; prominent hair group 56 on both sheath margins. The 
chromosome number is n=42 according to Stal-rett,6 2n=72 accord­
ing to Bremer (5), and 80 according to Janaki-Anunal (8) . 

• See footnote 4, p. 10. 

• 
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CLONE DJATIROTO 

(Fig. 9) 

FIGURE 9.-Clone Djatiroto: A, Posterior side of prophyll with hair groups; B, 
anterior side of prophyll with hair groups; C, lateral view of outer surface of 
dewlap with adjoining sheath and blade portions; D, ligule; E, sheath base with 
adjoining internode and sheath portions; and P, inner surface of blade joint
with ligule removed to show hair groups. 

ORIGIN.-Imported from Java in 1929. 
Cuurs.-Apple-green and heavily waxed; intemodes medium long 

(26 em.), slightly conoidaln:nd strongly dcprcssl'd below shenth base, 
14 IUIll. across and pithy in c('nter; stem-epidermis pattem 2, cork 
cells rhomboidal or sqlUlrish and always solitary, width of long cells 
12,u, stomates abundant; growth rings narrow and swollen; root bands 
up to 7 IUIll. high, cylindrical, with 2 rows of fairly crowded and 
regular root primordia with those ill lower row larger than those in 

• 
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uppel'; prophylls of buds medium large, distinctly squarish, with 
wing inserted slightly bdow middle of prophyll, tip t.nmca.te aud • 
notched. 

LEAvEs.-Leaf shenths YE'ry long (up to 38 CIll.) , pl'l-sist('nt aud 
smooth, with overlying slwnth mnl'gin pmmiu('ntly ciliate (hair 
group 56) for a distancc' of 4.5 cm., sheath bllse straight; black:; up to 
138 crn, long and 3,9 cm. wide at middle, midrib shallow, lowl' I' 
epidermis with shallow, at times incompletely d('velopl'd stomatal 
grooycs; dewlaps ddtoid or somewhat squarish with strongly conn'x 
upper mnrgin; outer dewla.p surface ll1edium-11l1iry (group 58), illlWl' 
slU'facl' with slllall marginal tufts (group 5:) nnd pl'Omil1ent group 52 
that extends nearly Ol' eompletely nCl'OS8 midrib; liguIl's Cl'('SCf'n t ­
shaped with very long llla.rginl11 cilia (group 61) and pL'omilH'nt dOl-snl 
pubescence (group 66). Th('l'o is a smitH inIl('r amicle with hail' 
group 71. 

DIPPEREN'L'I.-\.'rING CHARAC'I'ERIS'L'ICs.-Rl'lntivl'iy hL'Ond hlndC' wit.h 
shnllow stoIUatnl groon'si pl'omil1l'nt though short gl'OUp 56 on 0\'('1'­

lying slwath margin; smHll innt'I' Huriell'; pl'Ophylls 1)('11 tagonal 01' 

squarish with brond trlLneatl' wings, 'I'hp ehrOIllOSOIlH' Illunlwr is 
2n=112 according to Bl'pllH'I' (4), • 

CLOKE FORMOSA 4­

(Fig. 10) 

ORIGIN.-8('ll'ction from sl'pd impol,tl'd hom 'I'niwnn, Formosa, 
Japan. in 1931, 

CUL~[S. - Ydlow-grl'l:'n 11 nd 1H'11 \'ily wnxl'd; in tl'l'IIodps mpd ium long 
(24 cm,), cylindricnl find constriclp(1 Iwlow slH'ath bast', 11 to 14 mnl. 
across, pithy find slightly hollow in CPlltPl'; stl'IIl-('pidl'rmis ptlttl'I'f) 
3a, COI'I\: c('l1s rhomboidal or squarish, usunlly solitlu'y, nn'mgp 
width of long cpUs 15.u, stomnte's 11lUlll'rOUS; growth rings nlll'1'OW and 
slightly swollen; root bl1nds 7 llun, high, cylindrical, obcol1oid!11 on 
side opposite' bud, with two rcgular rows of widdy spacpd root pri­
mordia; prophylls smn1l (8 mm,) and insPltpd SOIll(' clistanc(' nboyp 
sh('ath bnst', broadly ovate, with wing !1ttnchNI lwlow middll' of 
prophyll, tip sOffil'what truncIlle, multipk-notc!lPd 01' ddt, wing 
very broad Ilnd fringNI "with short, haiJ's (group 4), • 

LEAYEs,--Lpllf sh('nths long or nry long (up to 40 cm,), pl'rsist('nt, ... 
smooth, occnsiona1ly "tL'l'wn with short dl'ciduous hnirs, shenth basp 
slightly decurrent or strnight, sOll1l'tin1t's partially fringed (group 59), 
onrIying slH'nth mnrgin with n short but dense group 56; blndl's 
reilltiwly short (up to 114 em.) Ilnd 1.6 cm, wid(' lit middll', midrib 
prominl'nt, but shn1l0\\', 10WN' l'pidl'rmis with 11IHTOW and llwdium 
del'p stomntlll gl'oons nne! UPP('l' ('pidl'l'lnis with IIII occasiollal ginnt 
spine; dewlnps wpdgt'-"llllpN!; outer surfnce with fnidy pl'ominpnt 
group 58 and mnl'ginnl gt'oup 58n, lnnel' sUl-fncp with promint'nt coI'll('I' 
tufts (group 51) and I'!ltlwr long iHlrfuc(' hairs (group 51n) comph·tply 
cO~Tering up group 52 Hne! pxtl'nding almost c!l'nr through ('('ntpr of 
middb; liglll('s llwdiulll high nnd Ct'('s('t'ntiform with long mnrginul 
fringp (group 61) Hnd prominent dOI'sal puboscC'l1c(' (group 66), 

DIFFERENTIATING CHARA(,T~':IUSTI('s,-This elnrl!' difl'l'rs from tht' 
succ('eding clone Formosa, by hnying n longpr knf sheilth, iL milrginal 
hair group 58a, and absence of an inner auricle, 

• 
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FIGURE lO.-Clone Formosa 4: A, Posterior t\ide of prophyU with hair groups; 
B, anterior side of prophyll with hair groups; C, lateral view of outer surface of 
dewlap with adjoining sheath and blade portions; D, ligule; E, sheath base with 
adjoining internode and sheath portions; and F, inner surface of blade joint
with ligule removed to show hair groups. 

CLONE FORMOSA 

ORIGIN.-Imported from Taiwan, Formosa, Japan, in 1936. 
CULMS.-Yellowish-green and heavily waxed; internodes short 

(about 20 em.), slightly bobbin-shaped, 10 mm. across and hollow in 
center; stem-epidermis pattern 2, cork cells squarish, solitary or in 
groups of two or more, average width of long cells lOll, stomates fairly 
abundant; growth rings narrow and swollen; root bands about 9 mm. 
high, cylindricnl, with two staggered rows. of root primordia; prophylls 

32jOO:.1'42·-3 
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of buds up t.o 11 Uilll. tall, ovoid. with massiv(' wing insl'rted a,t or 

slightly below middle of prophyll, cleft at apex; pubescence mostly • 

restricted to region of juncture nnd margin. ' 


LEAVES.-L(>l1f sheaths rdntiw'ly short (up to 25 cm.), persistent 
, Iwd smooth; overlying sbeMh margin prominently cilintp (group 56) 

for it distance of 4 to 7 em. and with the hnirs covering entire width 
of pn1"Pllchymatous Illl1rginj unckrlying sheath margin with short and 
inconspicuous group 56; the Inttt'I', however, nuty extend fOI" a disbmct' 
of several cl'ntimeters, being most prominent. just below the dewlap 
and grndulllly thinning out fnrtlll'1" down; blades l'eln.tivC'ly \-l'l'Y short 
(101 cm.) nnd only 1.1 I'm. wi(1e- III middle, midrib brond and shallow. 
lowel' epiciermis with prominent stomll.tru grooves; dewlaps small, 
wedge-shaped, with tips pointing downward, outer surface practicnllv 
smooth, inner surface with prominent cornel' tufts (group 51), the 
bnse of which may COn'r up to one-third of til(' width of the dewlnps; 
meditull short surface hairs (group 51a) and the short hairs of group 
52 form It (ll'nse' but mthel' lUUTOW band across midrib; ligules shallow 
rhomboid 01' t'l'l'scl'ntifol'lll with medium conspicuous marginal fringp 
(group 61) nnd inconspicuous dorsal pubescence (group 66); there is 
presl'nt ll, small inn('l' auricle- the pubescence of which (group il) is • 
conttllUOuS with thl' hairs of group 56. 

DIFlo'ERENTlATING CHAHACTEJUSTlcs.-Hn,ir group 56 on o\'erlyill~ 

sheath margin forms f\. narrow strip for n distance of 4 to 7 cm,; 011 


tulderlying sheath mnrgin the gmup is inconspicllous and the bail'S 

are continuous with those on il11ll'l' Ilmicl!' (grollp 71), 


CLONE GEHRA BON 

(Fig. 11) 

OHIGIN.-lmported from ASSIlIll, Indin., in 1930. 
C't;LMS,-lellow-gn'en and heavily wa:'Ccd; internodes short (19 

em,), cylindrical, 9 m1l1, ncross, hollow in center; ste1l1-epidermis Plit­
tern 3a, cork cells rhomboid or reniform nnd bronder thnll long, 
mostly solitnry, aYt'l'agl' width of long cells 12f,l, stomates faidy Ilbun­
dant; growth rings nnrrow and swollen; root bunds 7 mlll, high and 
somewhnt obcolloidnl, with two rows of root pl'imOl'din; prophylls of 
buds smull, ovate. with wings nHn<'lll'd below middl(, of prop\tyU, tip • 
notdll'd. '" 

LEAVES.-L('uf Shl'ilth 1'('latinly long (:33 em. and up to 39), per­

sistt'])t, smooth nl)d h('/I.yily wnxed; some shpll.ths hnvl' nn ineollspic­

UOllS group 56 on on'dying Illargin with the hairs sparse Ilnd bl'ginning 

a little' distancc bl'low the bbd(' joint; shenth bilse stmight, sometimes 

with slightly decurn'nt mnrgin; blades long (1M em.) and 1.2 CIll. 

wide Itt middle, bccoming 1'l'dUrNI to midrib nt rcgion of bhuie joint, 

midrib smnll but ll1assin" low('r I'pidermis with promincnt stomntnl 

groows; dl'wlaps broadly trinngulnr with bU,St' linc horizontal 01' 0(, ­


casioulllly with outer mnrgin dCClIlTl'Ilt; outer dewlap surface smooth, 

but occasi011ally smnll Illnrginol tufts (hl1ir group 58a) 01'1' present 

on youngest sheaths; itlllcr dl'wlnp surface with promilH'nt mnrginal 

tufts (group 51) and prOmilll'llt l!roup 52, the lattc'r extl'rHlin~ IlCL'OSS 

midrib. In center of midrib hairs ml1y be longer 1lud denser, forming 


• 
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a more or less definite group 55; ligules very high (up to 7 rom.), 
deltoid, with horizontal or slightly curved base line; marginal fringe 
(group 61) and dorsal pubescence (group 66) prominent.. Since the 
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FIGURE ll.-Clone Gehra Bon: A, Posterior side of prophyll with hair groups; 
B, anterior side of prophyll with hair groups; 0, lateral view of ollter surface of 
dewlap with adjoining sheath and blade portions; D, ligule; E, sheath base with 
adjoining internode and sheath portions; and F, inner surface of blade joint
with ligule removed to show hair groups. 

ligule is wider than the blade, the flanges become decurrently con­
tinuous 'with membranaceous sheath margin. 

DIFFERENTIATING CHARACTERISTICs.-Very high deltoid ligule, the 
flanges of which become decurrently continuous with membranaceous 
margins of sheath. 

• 
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CLONE KEPANDJEN 

(Fig. 12) • 
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. FIGURE 12.-Clone !(epandjen: tI, Posterior side of prophyll with hair groups; 
B, anterior side of prophyll with hair groups; C, lateral view of outer surface of 
dewlap with adjoining ::heath and blade portion;;;; D, ligule; E, sheath base with 
adjoining internode and sheath portions; and F, inner surface of blade joint 
with ligule removed to show hair groups. 

ORIGIN.-Imported from Java in 1929. 
CULMs.-Dark-green and heavily wa.wdj internodes short, cylin­


drical or somewhat conoidal and constricted bdow sheath base, terete 

or slightly oval in cross section, about 14 mm. across, center pithy; 

stern-epidermis pattern 3, cork cells squarish and solitary, average 

• 
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width of long cells 14J,1, stomates abundant; growth rings narrow or 
medium widt, and swollen; root bnnds 7 mm. high, somewhat tumes­
cent, with two rows of root primOI'din, thost' in tiw 10wp}' row much 
largPl' than those in tht, lIppt'[·; prophylls of buds oVllte, about 8 mm. 
high, wing attached bplow middle of pl'Ophyll, tip broadly trullca,te 
with shallow cleft 0[' notch. 

LEAVEs.-Lpaf sheat.hs nbout 80 cm. long, pPl'sist.l'nt and, wlll'n 
YOlmg, st.rewn with d<'cici 1I0US IUlirs; ovpriying slll'ath mnrgin with a 
short but promiut'nt group 56 .ulst'rted as a lUlITOW band, which lower 
down on the sheat.h bec01l1t's l't'stl'icted to marginal cilia; shl'ath base 
stmight, its membmnaceous margin somewhat appendagl'd; blades 
up to 165 cm. long and 2.5 CIll. broad at mid(Ue, leaf carriagt' a Vt'l"y 
synmletrical fan, lower epidermis with dt'ep nnd narrow stomat.al 
grooves; dewlaps wNlgt'-slulped with tip pointing downward, outer 
surface mostly smooth exct'pt for an inconspicuous marginal group 
58a, inner dewlap surface "'itIt sI1ln.ll marginn1 tuft.s (group 51) and 
sparse group 52 thnt tldvallct's almost to the ct'nter of the midrib; 
ligules inverted-deltoid with stmight or slightly convex upper margin 
bN1rulg short or nH'dium-high cilia (group 61) and short mort' or It'ss 
adna,tl' dorsnl hairs (group 66). TIH'l'l' is Il small d(·ltoid iIUlt'r auricll' 
beaTing hair group 71 and oftt'll a tmnsitionnl outl'r auricle the width 
of tht' broad plU't'HchY1l1a:tous SlWllth nlllrguL 

DIFFERENTIATING CH"\RACTEHISTlcs.-Innrt,ed deltoid ligull' as­
sociatt'd with wt'dgt'-shapt'd, stt'eply downwnrd-sloping dt'wlnps. 
The chromosonH' numbt'r is 2n= 112 according to Bremer (4) and 
n = 54 accordin~ to Stl11Tt't,t.7 

CLO.\ E KLOET 

(Fig. 13) 

ORIGIN.,-Imported from Jlwa in 1929. 
Ct:LMs.-Applp-gr('(·n alld heavily Wl1xl'CI; intpl'I1odl'S long, bobbin­

shapt'd to conoicia.J and cOllstrictt'd Iwlow slwath bast', 16 mlll. ncross, 
Cl'nter pithy; stl'm-C'pidermis pattt'rn an., cork eells squarish and 
solitary, n,yernge width of long cclls 16J,1, stomatps ablmdant.: growth 
rings narrow or fairly widt' Ilnd swolleIl; root bands 9 nm1. high, 
cylindrical or slightly tum('sc('nt, "ritl! OIl(' or t,wo rows of root primor­
dia; prophylls of buds large, l'iongatl'-oYatl', \\'ith wUlg ulst'rtt'd below 
middle, tip rounded, wing very 1ll1iry. 

LEAVEs.-Lt'af slwaths medium long (80 cm.), pl'rsistpllt and smooth, 
overlying sheath margin with llwdiuIll promul('nt hnir group 56; 
sheath bnst' straight; blndps short nnd vpry wicll' (up to 4.7 cm.), 
midrib fiat, 10w('1' epidt'J'lnis with llwdiuIll ch'ep stomatal groovps; 
dewlaps typieally ligull1.tt', rathpr narrow n,I1d sloping, outer surface 
practicaUy smooth ('xcept for all ulConspi('uous group 58a. inn('r 
surface with promuu'nt margmal tufts (group 51) and with group 52 
extt'nding to outN' mnrgin of midrib; ligllies C'rescentifoml, shallow 
and asynunetrical, with fairly high mnrginnl fl'Ulgl\ (group 61) and 
dense but slightly adnat(' dorsnl pulwscenC't' (group 66). 

DIFFERENTIATING CHARACTERISTICs.-Short and broad lamina, 
shallow crescentiform ligule, prominpntiy fI'UlgN/; ligulate dl\wlaps 
of til(' typP often found in. noblt' (,IUU'S. The chromosome lIumber is 
2n=llS"':'122 11Ild n=60 according to Starrett.' 

1 See footnote 4, p. 10 • 
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FIGURE 13.-Clone Kloet: A, Posterior side of prophyll with hair groups; B, 
anterior side of prophyll with h:!ir groups; C, lateral view of outer surface of 
dewlap with adjoining sheath and blade portions; D, ligule; E, sheath base with 
adjoining internode and sheath portions; and F, inner surface of blade joint with 
ligule removed to show hair groups. 

CLONE LAHORE 

(Fig. 14) 

ORIGIN.-Import('d from Lailot"(', India, in 1930. 

OULMs.-Grecn, iatpr straw-colored and medium heavily waxed; 


internode's short, cylindrical, about 4 mm. across tlnd hollow in • 
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FIGURE 14.-Clone Lahore: A, Anterior side of prophyU with hair groups; 
B, posterior side of prophyll with hair groups; 0, lateral view of outer surface 
of dewlap with adjoining sheath and blade portions; D, ligule; E, sheath base 
with adjoining internode and sheath portions; and F, inner surface of blade 
joint with ligule removed to show hair groups. , 

center; stem-epidennis pattern 3, cork cells squarish, average 
width of kmg cells 12J.1; growth rings narrow and swollt.'n; root bands 
4 mIn. high, obconoidal with one row of sparse root primoJ"dia; pro­
phylls of buds small, elongate-triangular with broad wing attached 
well below middle of prophyll, most prominent hair groups in region 
of juncture. 

• 
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LEAVEs.-Lcnf shenths llwdium long (up to 29 cm.), persistent 
and smooth j shenth base straight or slightly decurrent; blades up 
to 161 cm. long and reduced to width of n nall'row midrib for entirl' •
length; prominent stomatal grooves in lower epidermis and giant 
spines in upper; dewlaps hnnUy difi'erelltinted from blade joint, at 
best inconspicuous; outer surface slightly hfl~iry (group 58); inner 
surfnce with prominent marginal tufts (group 51) and long surfac(' 
hairs (group 51a) extl'nding ncross midrib; ligules wit.h deeply 
depressed horseshol'-shaped base linl' and slightly rotmded free 
margin bearing medium long or short lashes (group 61), dorsal 
pubescence of ligulP (grollp 66) fnirly conspicuous with hairs long 
and ndnate only in lower region. Thl' ligul1e being wider than the 
midrib, rts flallges become deculTentlycontimwus with membrnnnceous 
margins of slieath. 

DIFlo'EREN'l'IA'l'ING CHAHAC·l'EHISTlcs.-Plnnts very smnll, grasslike, 
with laminn rl'duced to width of nnrrow midrib; long surfnc(· hnirs 
(group 51u) extl'nd ncross l'ntirl' midrib. Dewlaps wp,onspicuous and 
hnrdly differl'ntiatl'd from blade joint. The chromosome number is 
2n=80 Ilccording to Starrett sand 2n=48 nccol'cling to Janaki­
Anmlnl (8). 

CLONE COl MBATORE LOCAL • 
(J.'ig, i5) 

ORIGIN.-Importpd from Coimbatore, India, in 1928. 
C:ULMS.-Dark-grpt'Jl unci hplwily waxed; internodes cylindrical 

and slight.ly constricted below slwltth base, 10 mm. across and hollow 
in center; stem-epidermis pattern 3a, cork cells squnrish, solitnry 
or occnsionnlly in groups of two or more, nverage width of long cells 
11.5,u, stomates ablmdant; growth rings medium wide und swollen, 
root bands nbout 7 mm. high, somewhat obconoidal, with two stag­
gl'red rows of spnrsl' root primordia; prophylls of buds smnll, ovatp, 
with brond truncnte wing, giving l'n tin' prophyll a squnrish shape; 
wings wry hniry. 

LE:l.vEs.-Lenf shNLths IlH'dillUllong (30 cm.), ,Pl'rsiStl'11t and 
smooth, oY('rlying sheath margin inconspicuously ciliate (group 56); 
a few hn.irs may also bp presen t on undl'rlying sheath margin in con­
nection with a trnnsitional type of auricle; sheath base slightly ~ecur­
rl'nt and appendagl'Clj bladl's up to 123 cm. long and 1.2 cm. WId/;, nt 
middlt', bN'oming rNiucNI to width of midrib above bladl' joint, 10WN 
epidl'rmis with prominl'nt stomntnl grooves and giant spines; dl'wlaps 
very small, sonwwhu,t dpltoid, outer d('wln,p surfac(' slightly hairy 
(group 58),innl'l' surfncl' with promiu('nt comer tufts (group 51) and 
medium long surfncc hnil's (group 51n) fonning a broad band across 
midrib; ligules high, deltoid, ,,~ith hori7.0lltal and slightly cllrvl'd bast' 
line, free margin with fairl:y prominent ('ilia (group 61) and COll­

spicuous dorsnl pubescence (cirouP 66). 
DIFFEHENTIAl'ING CHARACTERISTICs,-Buds squarish, inconspic­

uous group 56 on overlying sheath margin. The chromosome nlUn­
bel' is 2n=92 and n=40 according to Starrett 8 and 2n=64 uccord­
ing to Dutt. and Subbn Rao (6), 

; See rootnot~ ". I). 10. 
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FIGURE I5.-Clone Coimbatore. Local: A, Posterior side of prophyll with hair 

groups; B, anterior side of prophyll with hair groups; C, lateral view of outer 
surface of dewlap with adjoining sheath and blade portions j D, ligule; E, sheath 
base with adjoining internode and sheath portions; and F, inner surface of blade 
joint \lith ligule removed to show hair groups. 

CLONE PASOEROEAN 

(Fig. 16) 

ORIGIN.-Import,ed from Java in 1929. 
CULMs.-Light-green and heavily waxed; internodes long (31 em.), 

slightly conoidal and constricted below sheath base; 16 rom. across 
with pithy and slightly hollow center; stem-epidermis pattern 3, 
cork cells squarish and solitary, average width of long cells 12.5}" 
stomates fairly abundant; growth rings narrow or wide and swollen; 
root bands 8 mm. high, obconoidal on side opposite bud and with two, 
sometimes three, staggered rows of root primOlida; prophylls of buds 
medium large (11 rom.), ovate or elongate-triangular, with wing 
inserted below middle of prophyll, tip round or round-mucronate. . 

LEAVEs.-Lcaf sheaths relatively long (30 em.), persistent, and 
stre"'"Il with brittle, appressed acicular hairs; both overlying- and 

32;603°--12-·--4 
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.-
FIGURE 16.-Clone Pasoeroean: ..4, Anterior side of pl'ophyll with hair groups; B, 

posterior side of prophyll with hair groups; C, lateral view of outer surface of 
dewlap with adjoining sheath and blade portions; D, ligule; E, sheath base with 
adjoining internode and sheath portions; and F, inner surface of blade joint 
with ligule removed to show hair groups. 

underlying-sheath margins prominently fringed (group 56), sheath 
base slightly decurrent and partly fringed with medium-long erect 
hairs (group 59) ; blades up to 125 cm. long and 3 cm. wide at middle, 
lower epidermis with incompletely developed stomatal grooves; 
dewlaps distinctly ligulate, outer surface slightly hairy (group 58) 
but with prominent marginal tufts (group 58a) that are continuous 
with the hairs of group 56 and the sheath hairs in general; inner 
surface of dewlaps with prominent marginal tufts (group 51), the basal 
line of which may cover one-third of width of dewlap, semilong 
surface hairs (group 5Ia) and short hairs of group 52 form a narrow 
band across midrib; ligules shallow-crescentiform with short marginal 

• 
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• (group 61) and medimn prominent dorsal pubesc(,l1ce (group 

FIGURE 17.-Clone Rellagadi: A, Posterior side of prophyll with hair groups; 
B, anterior side of prophyU with hair groups; C, lateral view of outer surface of 
dewlap with adjoining sheath and blade portions; D, ligule; E, sheath base with 
adjoining internode and sheath portions; and F, inner surface of blade joint 
with ligule removed to show hair groups. 

• , See footnote 4, p. 10• 
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ORIGIN.-From Godavari River in India, imported in 1930. 
OULMs.-Light-grpen and heavily waxed; internodes short, cylin- • 

drical, 7 mm. across, hollow in center; stem-epidermis pattern 1, cork 
cells rpniform, usually broader than long, average width of long cells 
10J,.L, stomu.tps abtmdant; growth rings narrow and swollen; root bands 
7 mm. high, cylindrical but obconoidal on side opposite bud, with two 
rows of semicrowded or sparse root prinlOrdia.; prophyllR of buds 
small. plongate-ovate, with wiug inserted below middh' of prophyll 
and ri1ther narrow; tip slightly truncate and notched. 

LEAVEs.-Ll'af shl'aths short (20 t{) 22 cm.), pl'rsistt'nt and smooth, 
overlying slH'nth margin with short (2.5 cm.) but promillt'nt group 56 
and occu.sionnlly an inconspicuous group 56 also found on imderlying 
shl;'at,h margin. shen.th base straight; blndes short (112 cm.) and narrow 
(1.8 em.) bl'coming rNhlCl'd to width of midrib above blndl' joint; lower 
epidermis with prominent stomatal grooves; dewlaps wl:'dge-shaped 
with tips pointing downward; outer dewlap surface fairly hniry, hnirs 
short (group 58) but a small marginal tuft of long hairs (group 58n) 
usually pn'seut on sidl' corn'sponding to ovel'lying sheath mnrgin; inner 
dewlap surfn.cl' with wl'll-developl'd marginnl tufts (group 51) and semi­
long sarfacl' hairs (group 51a) which. togl'tlll'r with group 52, form a • 
dpnsl', wl'dgl'-shapN\ patch across midrib; ligull's high, dl'ltoid, with 
prominent marginnl fringl' (group 61) and wl'll-de\'l'loped dorsal 
pubescence (group 66). 

DIFFERENTIATING C'HARAC'l'ERISTIcs.-Internodes and slU'aths v('rv 
short; short but conspicuous group 56 on overlying sheath mnrgm; 
prl'Sl'nCe of hair group 58u. on side of overlying sheath m.argin; somatic 
chromosonH' Ilumbl'r neeording to Starrett is 2n=86 10 and 64 accord­
ing to Jannki-Ammn.l (8). 

CLONE S. H. 244­

(Fig. LS) 

ORiGIN.-Imported from India in 1937, originally found in thl' 
Provincl' of Bihnr, northern India. 

CULi\ls.-Light-grel'n and medium hl'avily wnxed; intprnodes short, 
cylindrical, somewhnt constricted below sheath bllse. 6 mm. across, 
hollow in Cl'ntl'r, stem-epidl'rmis pattern 3. cork cells squllrish and 
solitary, a.n>rngl' width of long cells 14,u, stomates m('(\ium abundant; 
growth rings Yl'llow orangp, narrow and flush with intl'rllode; root 
bands about 5.5 mm. high, obconoidal, with onp or two rows of sparse 
root primordia; prophyUs nllrrow ovate with wing insertl'd at middle 
of prophyll, wing nnrrow at point of insertioll but massiyp llPar npex, 
tip double-notclll'd. 

LEAvEs.-Leaf slll'aths fairly long (30 cm.), persistent and smooth, 
both sheath margins promiul'ntIy ciliated (group 56); sheath base 
straight; blades very long (180 cm.) and very narrow, reduced prac­
tically to width of midrib throughout entire length; lower epidermis 
with narrow and deep stomatal grooves; dewlaps wedge-shaped and 
sharply sloping downward; outer surface medium or slightly hairy 
(group 58), innl'l' surface with corner tufts (group 51) extl'nding nl'arly 
to center of midrib; shorter surface hairs of group 51a Ilnd hairs of 
group 52 form a dense mat across entire midrib; ligules high, deltoid 

10 See footnote 4, p. 10. 

• 


http:surfn.cl


SOME VARIA"-~S OF SACCHARUM SPON'l'ANEUM 29 

• 


• 
FIGURE IS.-Clone S. H. 244: A, Posterior side of prophyll with hair groups; B, 

anterior side of prophyll with hair groups; C, lateral view of outer surface of 
dewlap with adjoining sheath and blsde portions; D, ligule; E, sheath ·base 
with adjoining internode and sheath portions; and F, inner surface of blade 
joint with ligule removed to show hair groups. 

with conspicuous marginal fringe (group 61) and e..'!(ceedingly long 
dorsal pubescence (group 66). 

DIFFERENTIATING CElARACTERISTICs.-Long grasslike leaf blades 
reduced practically to width of midrib throughout entire length; long 
hairs of group 51 extending practically across midrib. The chromo­
some number is 2n=80 according to Starrett 11 and 64 according to 
Janakl-Ammal (8). 

• 
II Sea footnote 4, p. 10. 
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CLONE S. H. 249 •(Fig. 19) 

. 
! 

\ 

\ 
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• 
FIGURE 19.-Clone S. H. 249: A, Posterior side of prophyll with hair groups; B, 

anterior side of prophyll with hair groups; C, lateral view of outer surface of 
dewlap with adjoining sheath and blade portions; D, ligule; E, sheath base 
with adjoining internode and sheath portions; and F, inner surface of blade 
joint with ligule removed to show hair groups. 

ORIGIN.-Imported from India in 1937, originally found in the 
Province of Bihar, northern India. 

CULMS.-Yellow-green and heavily waxed; internodes slightly 
bobbin-shaped, about 7 mm. across, pithy and hollow in center; stem­
epidermis pattern 2, cork cells squarish and solitary, average width 
of long cells 11", stomates moderately abundant; growth rings nar­
row or medium wide and slightly swollen; root bands 6 mm. high • 
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with n row of large nnd n partinl row of small root primordia; prophylls 
small (6.5 mm.), elongate-ovate, with wing inserted below middle of 
prophyll, wing silvery and very hairy. ~fany buds hnve the over­
lapping side of prophyll so developed as to show little or nothing of 
the underlying side. 

LEAvEs.-Leaf shenths fllirly long (33 cm.), persistent nnd smooth; 
both shenth mm·gins prominently ciliate (group 56); sheath base 
straight and occasionally ciliatf' (group 59) with hairs mostly in region 
oppositc bud; blades very long (190 cm.) and prnctically reduced to 
width of narrow midrib for entire length; lower epidermis with deep 
stomntnl grooyes and upper epidermis with prominent giant spines; 
dewlnps wedge-shaped with tips shnrply pointing downwnrd; outer 
surfnce completely covered with long hairs (groups 58 and 58n), inner 
surfnce with prominent mllrginal tufts (group 51) and slightly shorter 
surfuce hairs (group 51n) which, togetll('l' with gl"OUp 52, form a con­
spicuous bnnd across midrib; ligules high-deltoid with conspicuous 
marginal fringe (group 61) and less prominent dorsal pubescence 
(group 66). As the £lnnges of the ligule do not always reach til(' very 
edge of the sheath mm·gin, a small trnnsitional type of auricle may be 
considered present. 

DIFFERENTIA.TING CHARACTERISTIcs.-Long dense hairs on outer 
surface of dewlaps; large o\Terlapping side of prophyll covering anterior 
surfnce of bud. The chromosome number is 2n=70 according to 
Starrett.12 

CLO~E TABONGO 

(Fig. 20) 

ORIGIN.-Imported from northem Celebl's in 1929. 
CCL:\ls.-Yellow-green and heu\-ily wux('(i; intemodes up to 26 cm. 

long, somewhat ovnl in cross scction (15 by 13 mm.), pithy and hollow 
in center; stem-epidermis pattern 2, cork cells squarish nnd mostly 
solitary, cell width 12J,t, stomates numerous; growth ,·ings naITO\\" or 
broad and swollen; root bands i mm. high, obconoidnl, with two 
staggered rows of root primordin; prophylls 10 mm. high, onlte, with 
wing attached slightly below middle 01· at middle of prophyll, ruther 
broad, tip tmncate and notched, often with prominent apicnlnppend­
age. 

LEAvEs.-Lenf sheaths medium long (30 em.), persistent, when 
young strewn with deciduous hairs; oYt'rlying sheath margin with 
prominent group 56, underlying margin smooth j shenth base strnight, 
sometimes with inconspicuous dng of cilia (group 59); blades mther 
long, up t.o 153 cm. and 2.6 cm. wide at middle j lower epidermis with 
medium prominent stomatal gTOOYCS; dewlnps squarish; outer surface 
lightly covered with short hairs (group 58), tufts on dewlnp mnrgins 
(group 58a); occasionally long hairs nlso ncar midrib; inner dcwlap 
surface with prominent mnrginal tufts (group 51) and semilong sUlfn<'e 
hairs (group 51a) extending into center of midrib and covedng th" 
shorter hairs of group 52 j ligules shallow-deltoid or asymmetI·ically 
strap-shnped (fig. 4, iM), with medium prominC'nt marginal fringl' 
(group 61) and dorsal pubescence (group 66). There is a short del­
toid inner auricle fringed with hairs of group 54, which e..xtend over 

U See root note 4, p. 10. 
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FIGURE 20.-Clone Tabongo: A, Posterior side of prophyll with hair g.roups; B. 
anterior side of prophyll with hair groups; 0, lateral view of outer surface of 
dewlap with adjoining sheath and blade portions; D, ligule; E, sheath base 
with adjoining internode and sheath portions; and F, inner surface of blade 
joint with ligule removed to show hair groups. .' 

the tip, simulating an inconspicuous group 56; surface of a.uricle 
slightly pubescent (group 71). 

DIFFERENTIATING CHARACTERISTIcs.--Square or pentagonal buds; 
group 58a marginal, at times accessory tufts found near midrib; ligule 
asymmetric.al and strap-shaped. The chromosome number is 2n=90 
according to Starrett 13 and ~n=40 according to Bremer (4). 

CLONE U. S. 4520 

(Fig. 21) 

ORIGIN.-Imported as seed from near the Amu Darya River, 
Turkmenistan, Union of Soviet Socialist Republics, in 1936. 

II See footnote 4, p. 10. 
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• CULMS.-Yellow-green and medium heavily waxed; internodes 
medium long or short, slightly conoidal and constricted below sheath 
base, up to 7 mm. across, pithy and hollow in center; stem-epidermis 

A 

E 
FIGURE 21.-ClollC U. S. 4520: A, Antcrior sidc of prophylJ with hair groups; 

B, posterior sidc of prophyll with hair groups; C, lateral view of outer surface 
of dewlap with adjoining sheath and blade portions; D, ligule; E, sheath base 
with adjoining internodc and sheath portions; and F, inner surfacc of blade 
joint with Iigulc removed to show hair groups. 

pattern 3, cork cells narrow reniform, broader than long, usually 
solitary; average width of long cells 15#,; stomates scarce or medium 
abundant; growth rings narrow and swollen; root bands about 5 mm• 

• 
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high, obconoidal on side opposite bud with one row of sparse root 
primordia; prophylls long triangular with wing attachcd below middle 
of prophyll and notched, wing very hairy, sides smooth. 

LEAvEs.-Leaf sheaths short (20 cm.), persistent, and smooth; 
sheath base straight, occasionally fringed; blades up to 127 em. long 
and very narrow, reduced to width of midrib for entire length; lower 
epidermis with deep stomatal grooves, upper with giant spines; dew­
laps deltoid, outer surface mc<Eum or prominently hailY (group 58), 
inner surface with fairly prominent mar~in1LI tufts (group 51) and dense 
(group 5~), composed of shortor medium longhairs and extending across 
center of midrib; ligules high or somewhat shallow, deltoid ,.,.-ith very 
prominent marginal fringe (grollp 61) and long dorsal pubescence 
(gl"OUP 66). Descending flanges of ligule are continuous with mem­
bmnaceous margins of sheath. 

DISTINGUISHING CHARAC'l'ERISTIcs.-Prophylls long and narrow; 
leaf sheath short. The chromosome number is!1 =25 according to 
Stn.rrett.14 

CLONE U. S. 4523 
(Fig. 22) 

ORIGIN.-Imported as seed from near the AInu Dll.ryl1 River, Turk­
menistan, Union of Soviet Socialist Republics, in 1936. 

CULMs.-Yellow-grl'en and medium hen,vily waxed; internodes 
medium long, cylill(lricnland sonlt'what constricted below sheath base, 
up to 7 mm. acl"OSS and hollow in center; stem-epidermis pattern 3, 
cork cells short squarish, rhomboid or reniform, solitary unless joined 
to a siliea edl; average width of long cells 15.6~. stomates medium 
abundunt; growth rings mUTOW aud swollen; root bands 4 nml. hi~h 
and obeonoidal, "ith one l"OW of SPI1l"S{, l"Oot primordia; prophYlls 
'-cry small, short ovate or squarish "ith broad wing insl'rt{'d at middle 
of prophyll; wing bl"Oad at point of insertion and oft{'n Ilotciwd at 
apex, margin smooth or irregularly d{'utn.te, basal and n.picl1l append­
ages of membranaceous margin fairly pl"Ominent. 

I;EAvEs.-L{'af sheaths long (34 em.) and smooth; sheath base 
straight and commonly promin{'ntly ciliated (gl"oUp 59), {'specially in 
older stalks; blades up to 14i cm. long and very lUl.rl"OW, reduced to 
width of midrib tlu'oughout entin' length; lower epidermis with deep 
stomatal gl"OOyeS, upp('r epid{'rmis wilh giant spines; dewlaps small, 
deltoid; outer surface heavily waxed and almost smooth inner -surface 
with small or medium marginal tufts (gl"oUp 51) and prominent gI"oUp 
52 which extends aCl"OSS mid rib; ligules deltoid with rounded or some­
what jagged tip, high or Ilw(\ium high, wider than blade and de­
eurrently continuous with nwmbranaceous margins of sheath; both 
marginal fringe (group (H) and dorsal pubescence (gl"oUp 66) conspic­
uous. 

DIFFERENTIATING CHARACTERISTICS.-This clone is distinguished 
from the closely related U. S. 4520 by its long sheath, short, more or 
less squarish prophylls, and prominently ciliated sheath base. The 
chromosome number is 2n=48 to 50 and n=25 according to 
Starrett. I • 

.. See footnote 4, p. 10. 
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FIGURE 22.--Clone U. S. 4523: A, Posterior side of prophyll with hair groups; 
B, anterior side of prophyll with hair groups; C, lateral view of outer surface 
of dewlap with adjoining sheath and blade portions; D, ligule; E, sheath base 
with adjoining internode and sheath portions; and F, inner surface of blade 
joint with ligule removed to show hair groups. 

CLONE 28 ~. G. 101 
(Fig. 23) 

ORIGIN.-Imported from near Kemp Welch River, Territory of 
Papua, in 1930. 

CULMs.-Pale-green and heavily waxed; internodes relatively long, 

• 
somewhat conoidal and constricted below sheath base, slightly ovate 
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FIGURE 23.-Clone 28 N. G. 101: A, Posterior side of prophyll with hair groups;

B, anterior side of prophyll with hair groups; C, lateral view of outer surface 
of dewlap with adjoining sheath and blade portions; D, ligule; E, sheath base 
with adjoining internode and sheath portions; and P, inner surface of blade 
joint with ligule removed to show hair groups. 

in cross section (13 by 16 mm.) and pithy in center; stem-epidennis 
patterns 2 and 3, cork cells squarish or rectangular, solitary or in groups 
of two or more, average width of long cells 9#" stomates abundant; 
growth rings orange, narrow or medium wide and swollen; root bands 
8 mm. high, somewhat obconoidal, with two to three rows of root 

• 
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• primordia, those in the lower row larger and sparser than those in 
the upper; prophylls 12 nun. tall, elongate-triangular or onlte with 
narrow, hairy wing inserted below middle of prophyll. 

LEAvEs.-Leaf sheaths up to 30 cm. long, persistent and hairy, 
especially when young; overlying sheath margin prominently fringed 
(group 56), the hairs becoming continuous with the long marginal 
hairs of group 58a; tmderlying sheath margin smooth or with a very 
inconspicuous group 56; sheath base straight; blades up to 135 cm. 
long and 3.1 cm. broad Ilt middle, midrib broad and shallow; lower 
epidermis with prominent stomatal grooves and giant spines; dewlaps 
ligulate or narrow wedge-shaped; outer surface of dewlaps medium­
hairy (group 58) but with long marginal tufts (group 58a); inner sur­
face with long tuft hairs (group 51) extending almost to center of 
midrib, medium-long surface hairs (group 51a) extending into midrib, 
often concentrating in center of midrib to form a prominent group 55; 
ligules very shallow-deltoid or crescentiform, with medium prom­
inent marginal fringe (group 61) and dorsal pubescence (group 66). 

DIFFERENTIATING CHAUACTERISTIcs.-Group 51 extends across en­
tire base of dewlaps; group 58a not always restricted to margin but 
forming a fringe along base line of dewlaps; young sheaths covered. 
with spines that later become pm·tially or completely deciduous; 
group 59, if present at all, only partially developed. The chromosome 
number is 2n=96 and n=48 according to StalTett. 16 

CLOl\E 28 X G. 291 
(Fig. 24) 

ORIGIN.-Imported as seed from Eriana Swamp, near Port )'Ioresby, 
Territory of Papua, in 1935. 

CuL~ls.-Yellow-green and heavily waxed; internodes somewhat 
bobbin-shaped and constricted below sheath base, about 12 mm. 
across with largr pithy center; stem-epider'mis puttern 2, cork cells 
squarish, a few short-pointed, solitary or in groups of 2 or more, 
an.'rage width of long cells 11,1.1, stomates abundant; growth rings 
medium and swollen; root bands 5 mm. high, somewhat obconoidal 
with one or one and one-hulf rows of root primordill; prophylls 8 mm. 
high, ovate or somewhat squarish, with wing attached ilt middle of 
prophylli edge of wing smooth or notchrd and not extruding above 
germ pore, surface of wing hairy but with the hnirs concentrated nenr 
region of juncture. Often overlying side hns 11 promiu('nt apical 
appendage. 

LEAvEs.-Leaf sheaths fnirly long (up to 32 em.). persistent and 
very hairYi overlying nncl underlying slwnth margins prominently 
ciliate (group 56), but character not outstallfling because of general 
hairiness of entire lenf slwath; sheath bnse sligh tly d('cllrren t and partly 
fringed (group 59), blades relatively short (116 cm.) and up to 2.7 
cm. wide at middll.'; midrib rather shallow; lower epidermis with 
prominent stomntal grooves and giant spines; dewlaps ligulate, outer 
surface with medium prominent group 58 and prominent marginal 
tufts (group 58a) ; iIllll.'r surfncc with prominent corner tufts (group 51) 
and medium-long surface hnirs (group 51a) ml.'l.'ting in midrib, group 
52 inconspicuous; ligules shnllow-deltoid or cresceutiform with in-

Il See footnote 4, p. 10• 
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FIGURE 24.-Clone 28 N. G. 291: A, Posterior side of prophyll with hair groups; 
B, anterior side of prophyll with hair groups; C, lateral view of outer surface 
of dewlap with adjoining sheath and blade portions; D, ligule; E, sheath base 
with adjoining internode and sheath portions; and F, inner surface of hlade 
joint with ligule removed-to show hair groups. 

conspicuous marginal fringe (group 61) and very prominent dorsal 
pubescence (group 66). 

DIFFERENTIATING OHARACTERISTICs.-General pubescence of leaf 
sheath; marginal tufts on outer surface of dewlaps (group 58a); ab­
sence of wing area over tip of prophyll. The chromosome number is 
2n=1l4-116 and n=58 according to Starrett. Ie 

.. See footnote 4, p. 10. 

• 
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• CLONE 28 N: G. 292 

(Fig. 25) 

'l~ 
~ 


FIGURE 25.-Clone 28 N. G. 292: A, Anterior side of prophyll with hair groupe; 
B, posterior side of prophyll with hair groups; C, lateral view of outer surface 
of dewlap with adjoining sheath and blade portions; D, ligule; E, sheath base 
with adjoining internode and sheath portions; and F, inner surface of blr.de 
joint with ligule removed to show hair groups. 

ORIGIN.-Imported as seed from near Port Moresby, Territory of 
Papua, in 1935. 

CULMs.-Light-green and heavily waxed; internodes slightly oval, 
somewhat bobbin-shaped and constricted below sheath base, 12 mIll. 
across, with large, pithy, and somewhat hollow center; stem-epidermis 
pattern 2, cork cells squarish or rhomboidal and usually solitary, 
average width of long cells 91', stomates abundant; growth rings light­
olive, medium-wide or wide and swollen; root bands 7 mm. high, 
obconoidal on side opposite bud with one or two staggered rows of root 
primordia; prophylls small, ovate with wing ins~ted at middle of 
prophyll, tip truncate and cleft, overlying membranaceous margin 
often with prominent basal and apical appendage. 

LEAvEs.-Leaf sheaths medium long (28 em.), persistent and very 

• 
hairy; overlying and underlying sheath margins with prominent 
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group 56; sheath base straight and partially ciliate (group 59); blades .' 

short (up to 118 cm.) and 2.5 cm. wide at middle, midrib shallow; 

lower epidermis with prominent stomatal grooves; dewlaps high, 

squarish, with convex upper margin; outer surface medium hairy 

(group 58), inner surface with broad marginal tufts (group 51) and 

inconspicuous group 51R; hairs of group 52 cover entire dewlap surface 

and extend across midrib; ligules fiat-deltoid, with fairly prominent 

marginal fringe (group 61) and prominent dorsal pubescence (group 66). 


DIFFERENTIATING CHARACTERISTICs.-Very hairy leaf sheath; tall 
squarish dewlaps; shallow deltoid ligule. Differs from 28 N. G. 291 
by lacking hair group 58a. The chromosome number is 2n=84 to 
88 according to Starrett.17 

CLONE 28 N. G. 293 

(Fig. 26) 

• 

FIGURE 26.-Clone 28 N. G. 293: A, Posterior side of prophyll wit,h hair groups; 
B, anterior side of prophyll 'Iyith hair groups; 0, lateral view of outer surface 
of dewlap with adjoining sheath and blade portions; D, ligule; E, sheath base 
with adjoining internode and sheath portions; and F, inner surface of blade 
joint with ligule removed to show hair groups. 

J7 See footnote 4, p. 10. • 

http:Starrett.17
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• ORIGIN.-Imported as seed from near Vailala River, Territory of 
Papua, in 1935. 

OULMs.-Light-green, slightly waxed but with prominent wax band 
below sheath base; internodes medium long, slightly oval in cross 
section, cylindrical, about 18 mm. across, pithy in center; stem­
epidermis patt!:lrn 3, cork cells square or rectangular, solitary or in 
groups of two or more, average width of long cells 9,u, stomates 
medium-abundant or scarce; growth rings medium wide and slightly 
swollen; root bands high, slightly obconoidal on side opposite bud, 
with four or more rows of crowded root primordia; prophylls medium 
large, broad ovate with wing inserted below middle of prophyll; tip 
round-pointed, overlying membranaceous margin often with small 
apical appendage. 

LEAvEs.-Leaf sheaths medium long (30 cm.), persistent and 
somewhat hairy, the hairs most prominent along sheath margins; 
near base of dewlaps the hairs spread laterally to form a pseudo-fringe 
along dewlap margin; sheath base straight; blades 125 cm. long and 
4.2 cm. wide at .middle, midrib rather massive; dewlaps more or less 
ligulate; outer surface mostly smooth except sheath hairs which 
extend into dewlap, forming a ps('udo-gl'oup 58a; il1l1er surface with 
very small marginal tufts (group 51) and medium prominent group 
52 which does not extend across midrib; ligules shallow-cr('sc('ntiform 
with short marginal fringe (group 61) and prominent dorsal pubes­
cence (group 66); outer auricle deltoid with marginal fringe (group 
54) descending slightly over the auricle tip, th(' surfac(' bearing hair 
group 70; inner auricle more prominent than outer, also fringed 
(group 54) but with hairs extending only to tip of organ; surface of 
auricle also pubescent (group 71). 

DIFFERENTIATING OHARACTERISTlCS.--Fotu, to five rows of root 
primOl'din,; relati\Tely prominent auricles; broad lamina. The 
chromosome number is 2n=88 to 94 according to Starrett. IS 

DISCUSSION 

The clones of Saccharum spontaneum, varied and widely distributed 
as they are, have many morphological featUl'es in common that unite 
them in one group and tend to distinguish them from noble canes. 

The culms are not self-cleaning. The sheaths, even in the lower 
nodes, a.re persistent up to maturity. They are pale green or sea green 
when young and yellowish to bone white when mature. The surface 
is covered with a heavy bloom. A few clones, Burma, Lahore, and 
28 N. G. 293, are only slightly ,"axed, and the latter is further dis­
tinguished by having a well-defined wax baneL 

The internodes are medium long or long with much variation 
within clonal limits. Oonsistently long internodes are found in 
Burma, and abnormally short ones in Rellagadi, ~Iost clones have 
cylindrical or slightly bobbin-shaped internodes, Hm[ til(' cross section 
is terete, sometimes oval as in Tabongo. Thos(' with wry thick 
nodes and prominent constriction below the sheath bast', lik(' Bmma, 
are distinctly conoidal. The suriacr of th(' internode is marked 
neither by growth cracks nor corky cracks. 

11 See footnote 4, p. 10• 

• 
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The tissue of the culm as seen in a cross section is whitish and 
pithy, except for a relatively nan'ow, green-colored rind, and there 
is usually a central cavity present. The rind is always very hard, • 
and the sheaths of the bundles of the outer ring are confluent, oc­
casionally discrete. The number of bundles in the outer ring varies, 
but their density is not correlated with culm diameter since clones as 
distinct as U. S. 4520 and Kloet show the same bundle distribution. 

The topography of the culm epidermis is less varied than that in 
many of the noble canes. Most clones can be put into one of two 
classes. The distribution of clones according to epidermal pattern 
is given in table 2. 

•• 

• 

• 
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TABLE 2.-Grouping of clones of Saccharum spontaneu7n according to variou8 morphological features 
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TAIILE 2.-·'Grouping of clone8 of Saccharum 8pon/ancmn according /0 lIario1l8 'IIIorphological featurea-Continued ~ 
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Pattern 1 is limited to Lahore and Rellagadi. Pattern 2 includes 
ahnost one-hulf of all clones, although Panje (11) found it representa­
tive of only one of his clones. Pattern 3a and pattern 3 are closely 
similar, the former differing from the latter only in its greater varia­
bility and the occasional absence of nearly all sili.ca cells. 

Classification based on epidermal patterns should have significance, 
especially for clones of pattern 1 and pattern 2. 

'rhe width of the long epidermal cell, as given in table 3, represents 
a graduated series from 9 to 16"". The figures are uniformly low for 
tho 28 N. G. group (except for 28 N. G. 291), being only 9"", a width less 
than that given for Burma, which, according to Panje (11), had the 
narrowest cells of all clones studied by hinl. There seems to ,be no 
correlation between width of epiciernlal cells and thickness of stalk 
or cell width and geographic distribution. 

TABLE 3.-Diameter of culm, width of epidermal cells, and relative abundance 
of stomates 

Width ofDiameter Number of stomates inVariety epidermnlof culm microscopic field Icells 

Aegyptiacum ••.•••.•..• _________________• _. __ '" Mm. " 11 12 Few. 
Algiers •.. . ...••..••••.••_•••_.•••• __•.•.••••. 8 15 Medium. 
Burma....... '" ........................... . 16 10 Do. 

Coimbatore LocaL............................. 10 12 Abundant. 

Dacca .......................................... . 14 11 Do. 

DJatiroto... .. .. ......................... . 12 12 Medium. 

Formosa~ ..................................... .. \1-14 15 Do. 

Formosa.. .... .. ............................... . 10 1\ Do. 

GehraBon................................... . 9 12 Do. 

KepandJen .. , ............................... . 13 14 .\bundant. 

KIOI't......... .. ................... . 16 16 Do. 

Lahore ......................................... . 4 13 Few.• 

Pasoeroean...................................... . 16 12 Medium. 


7 10 Abundant.~.e~~g2~1i •. :::::::::::: ::::::::. ::::::::::::: :::::: 6 14 Medium. 
s. 1l. 2~9 ......................................... 7 II Do. 

Tabon~o ..........._............................ 14 12 Abundant. 

2S '" G. 101. ................................... . 15 9 Do. 

28 N. G. 291. ........_..__ ...............__...._.. 12 1\ Do. 

2S N. O. 292............._....................... . 10 9 Medium. 

Z'! N. G. 293........................._......___ __ 17 9 Few. 

U. S. ~52\L. . .•. __ ........___..________.._..___ 
 7 15 Medium. 
U. S. ~523_._ ............... __ •••_.... _...__. __ ... _ 7 15.6 Do. 


t The number or stomates as seen in ditTerent microscopiC fields shows \'ariBtion. Stomates are never 
wllnt.ing. as in many of the noble canes, but as a character in the classification scheme they have no ding. 
nostic \·a1ue. 

The region of the growth ring is always the thickest part of the 
culm. In most of the clones of S. spontane1lm it is swollen, though 
occasionally (S. H. 244) it is flush with the internode above. There 
is much variation in height, and, in general, the growth ring is rather 
high in relation to the tllickncss of the culm. A constantly high 
growth ring is found in the clone Burma, and rela tively narrow rings 
have been observed among members of both Indian and East Indian 
forms. 

The charactcristic thickness of the nodal region is responsible for 
the shape of the root bands; these, i11 nearly aU clones of S. spontaneum, 
are distinctly obconoidnl in the region opposite the bud, especially in 
cloncs with high root bunds such as Burma (fig. 1, B). The more 
cylindrical form of root band is found in the robust East Indian types, 
such as Djatiroto, Kepandjcn, and Kloet, and less prominently in 
some of the thicker Indian clones. The height of the root band usu­
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ally fluctuates between 7 and \) mm., but in some of the. small grass­
like forms, such as Lahore, it IlUty not exel'ed 3 or 4 mm. The root 
band is usually of 11 lighter color tlutu the internode, although some­
times it is concolorous with it. 

As the name implies, the root bnnd bears the root primordin. The 
latter are alTlwged in regular or staggered rows, nnd the Ilumber of 
rows is normally linlited to one or two. In olle clone, 28 N. G. 293 
(fig. 1, C), four or fiye rows nre present. 'Vith the exception of this 
clone, the root primordil1 nre ratlll'r widely spaced and, if more than 
one row is pn'sput, thost' in the lower l'OW nre decidedly larger than 
those in the u ppl'r. 

From the standpoint of clnssificntion the root band is of doubtful 
value except for clone 28 X. O. 293, which stands out from all other 
forms by the large number of root primordin. Where one or two rows 
nre present, the c!tarneter is not always clean-cut, especially if the 
rows are close together !lnt! staggered. Clones Pasoeroean and 28 
N. O. 101 11l1.n frequently two and oIle-half and en~n three rows, n 
character which mny nid in clelimitll1g these yarieties (table 2). 

The diversp forms of prophylls, though somewhat unstnble in some 
clones, nre Ytllunble ns Iluxilinry charncters in 11 key for the sepnration 
of the eiOHPS. TIH' distribution of clones nccording to shape of pro­
phylls is ginn in tt1ble 2, Pattern 1, to which Djatiroto and Tabongo 
belong, is all extreulP ynrintion of the squarish pattern, which, in 
tum, is sepnratpd from th(' O\'ate forms only by the possession of a 
broad upper-wing r('gion. Som(' prophylls of clones 28 N. G. 291 and 
28 N. G. 292 could be put either ill pattern 2 or 3. On the other 
hnnd, pntt('rns -1 nnd 5 nncl, to It ('('rtnill extent" pattern {i nre quite 
distinct and show a minimum alllount of \-ariation. 

The shupe of the propbyll is usuully inJluellced by the margin of till' 
wing, which muy be smooth, depply notched Ilt the tip, Or quitp jagged 
(Algiers). In clOll(, S. 1:1. 249 IllnllY prophylls fU'(' \'pry asymmetrical 
in that the on'riying side is often denlopecl to such an extent ns to 
cover the anterior surface of the bud completely. Other clones IllU,\' 
deyelop conspicuolls apicul uppendtlges nelll' the germ pore, but tlll're 
is some regulnrity in their llpP('llrnnce in spite of their great \'nria­
bility. If other suitnble ChUI'llcters are wanting, thesp appendnges 
may well be mentioned in the descl'iptioll of clones. 

The hnir ~roups on the anteriol' and posterior surfaces of the pro­
phyll. so illlportnnt in the chal'l1cterizlltion of noble C!UleS, haye only 
n limited use in the classification of the clol1PS of S. sponlaneum. The 
lar~(' majority hun \-cr." hairy wings and more or less smooth sides, 
mnkill~ n sepnrn tion bnsed on !lnir grou p chnrncters u difficult task. 
The rdnti\"e lwiriness of wing Illld sides IlS found in the different clones 
is gi\-en in tab\(' 2. 

The PUbpSC('llCl' of th(' prophyll shows typicnl Ilsymmetry, with the 
hl1irs on juneturp nlld wing most promillPllt on th(' overlying sidp. 
If, IlS in PIlSOel'OPlln, the junctul'p of tite ul1d('dyin~ sidt' shows a typicnl 
hnir group 11 nnd IUl inconspicuous hllil' group 13, tht' wing of thl' OVPl'­
lying sidt' is usunlly (liffus('ly co\-el'ed with long hl1il's, with hair group 
11 becoming Ull intl'grnl part of hnir group 1:3. The hairs of th(' mnr­
ginaI fringe (group 4) Il.l'l' conspicuously long in almost hl11£ of the 
clOll('S. llotnbly PnS()('ro(,lll1. R('lln~ndi, Klnet, and S. H. 244. On the 
othel' hand, son1(' of til(' rlOIlPs. slieh nS AI~iel's, FOl'mosa 4, Tnbon~o, 
B.ud 28 N. G. 29:3, haH the murgin nlmost smooth or fringed, with 
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very short hairs. The baslli hllir groups 1 and 2 are prominent or 
medium-well developed in only a few clones, including those that are 
hairy nIl over. In nil other forms, these hair groups al'e absent 01' 

the region in question exhibits art inconspicuous shol·t pubescencl\ 
that is best included in hnir group 13. 

The pilrenchYIllntous margin of the overlapping side of the prophyU 
is smooth and only inconspicuously fringed (hail' group 24) in Dacca 
!l,nd in Burma. 

By fill' the most Yltluable Orgllll in the clllssification of the clones of 
S. spontaneilin is tilt' leaf with its specialized regions-ligule and 
dewlaps. The blades al"(' long, linear, and tapering towllrd the apex, 
which ends in a fine point. There is considerable difference in width 
of blade, ns shown in table 2. 

In SOUle Enst Illdillll clones the blades are rather wide, resembling 
those of the narrow-leaved noble canes. In others, the blade is IlIUTOW 

or quite narrow, becoming reduced to the width of t]lt' midrib Ilbove 
the billde joint or rdnining n nnlTOW portion of the blnde. In tIll' lnst 
group, the billde is pmctica.lly reduced to the width of the midrib 
throughout its kngth, 

There is also rO;lsidel'llble difTt'rt'llre in It'ngth of blade, as shown in 
ta.bh' 2. 

The l('ngtlt of the blndp, which fluctuate's Iwtwl't'll 100 IUld liO cm" 
is indepPIlc\l'llt of gl'ogmphir distributioll, sinrl' hoth shmt- lind long­
len\'t'd dOllPS 1\1'(' found among thl' Indian audEnst Indinll forms. 

By di\-iding the lpngth of thc' blndp by its width, thprp is obtllinpd 
what PUlljl' (11) design!ttes ns th(' leaf module and for whirh h(' dnims 
grl'llter constttllcy Ilnd depl'ndn,bility than for pither Ipngth of bLnde 
or its width. Pllnje found tha.t in the fonns invpstiglltpd by him thl' 
It'af 1ll0dulC' of tllP East Indinn forms wns it'ss tlum 1 : 60 and in tlw 
Indian forms 1110rp than 1 : 100, calling SI)('ci:11 attention to the filet 
that Rpllagadi, which has It short 1(,ltf, falls in with the Indinll ClOlll'S 
if thp leaf l1lodulP is tnkell into consideration. Clones groupcd 
nccording to leaf module: 

Clone: Lonf module Clone: Leaf module 
EJoet. • _ _ _ _ _ _ _ _ 1: 24. Formosa 4______ 1: 71. 
28 X. G. 293 ____ 1 :30. Algicrs__ • _____ • 1: 92. 
Djatiroto. ______. 1: 35. Formosa, Imp. 1: 100. 
Burma__ _ _ _ _ _ _ _ 1: 37. 928. 
28 X. G, 10L. __ 1 :40. Local 238_______ 1: 103. 
Pasoerocan _ _ _ _ _ 1: 42. Gehra BOll_ ____ I: 137. 
28 X. G. 29L ___ 1 :43. Aegyptiacllm ___ 1: 165. 
28 X. G. 292 ____ 1 :47. Lahore }Dacca______ __ _ _ 1 : 57. S. H. 2H 
Tabongo _______ 1: 59. S. H. 2.49 _____ 1: 300 or more. 
RellagadL ______ 1: (i2. U. S. ·1523 
l{epancljen ____ _ I : 66. e. S. 4520 

This clnssification holds trup excC'pt thnt thp lPilf of Rplla.gadi, as 
grown Ilt Cnnul Point, hus 11 lpnf modult, of 1 : 6:2 thnt would still put 
it in thp Enst Illdiltn group. 

Both lo\\"er- and uppeI'-lrnf C'pidC'nnis contain murh structUl'al detail 
thn t could bl' inCOrpOl'1l trd ill till:' rif'sni ptiO)) of the clOlJ('S. :\fost 
rh!lI'netrrs are of clPgrN' rn tlH'r than killd and show wide nlriation 
which l'pnders thpm tlSl'lPss ill clnssificntion, How('\-P[', on!' rhnm<:tC'r 
of thI' 10wpI' I'pidC'J"mis, type of stollln.tnl gI"OO\'l', is distinct lind l'plillhlp, 
('xr('pl tlwl it ftlils to separate most clollcs of ::>. spontaneum. Tabk:? 
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gives It survey of distribution Imd rPiativ(> dCH'loPlllPllt of stomllt~t! 
grooH'S. 

Although two clones lack stollliltni grooves comph,tely, the Enst 
Indian forms, with the exception of three 28 N. G. clones, have only 
shnllow or incompletely developed grooves. 

The bulliform cells nre ensily thl' most outstanding stmctmnl 
chltl"llctel'istic of the upper epid('rmis. Th(' bands nre from one to foul' 
cells wide, and the cells composing them may be sqUlll'ish, somewhat 
elongate, or broader than long. As Il vlLrietal chal'l1cter th('y are of 
unproved value, mostly because of great fluctuation in the width of 
the bnuds. 

On the other hnnd, tlH' pl'l'sence of one Or morc solid rows of cork­
silica pairs, often intcrspersed with ginnt spines situntcd at 01' 11(~llI' tit!' 
middle of the broad centrnl ZOlll' (fig. 3) in tllt' lower epidermis, is n. 
useful chal'llcteri~tic and is oft('n, though not always, cOITl'lat('d with 
prominence of stomntal groove d('nlopnH'nt (table 2). 

Til(' l('nf shenths are persistE'nt. TIlt' sheath bnse is IIsllally stl'ilight 
nnd the O\~erlying Illcmbl'l1nllCeOUs mnrgin mrely deCUl'I'l'nt 01' append­
nged (fig. 1, D, E, F). The lntter may terminate nttuclipd to the 
inteI'nodp or remain free (fig. 1, F). A complete 01' pllI'tinlly de\-eloped 
ring of cilia (hair group 59) surrounding the slll'n.tli bns(' is char­
acteristic of Daccl1, Tnbongo, U. S. 4523, 28 N, O. 291, and 28 X, G. 
292, The hnir group is not nlways present even in thl'se clones, I1nd 
there is much \~l1riation in degrN' of den,lopment. 

In length of lent' shenth 11 cel'tnin constancy prcnlils within vlll'iptnl 
limits. An I1ppI'oximntc grouping of clones nccol'ding to slll'l1th length 
is giyen in tnble 2. 

According to tabl(' 2 most dones ngree in ll'ngth of ll'l1f shellth. 
When conspicuous difl'eI'l'llces al'l' fOlUld this ehnractl'r may be hl'lpful 
in separating certain clOIl('S that otherwise may look idt'ntical. A 
striking illustration is offl'l'l'd by U. S, 4520 nnd U. S. 4523, which, 
except for a different dl'gn't' of robustness, al'l' so lUuch alike that tiH'Y 
may be sepllrnted only by the length of th('ir kitf shl'ntlis, whicli is 20 
and 30 cm., 1'(·spectively. Rt'llngneli nlso has n vcry short it'nf sh('ath 
associn tl'd, in this cnsl', with a V('l}" short in ternode, 

Thl' surface of the leaf sheath may be smooth or hairy, According 
to Panjr (11) the Indil1n and East Indian forIlls may be dividrd in to 
two groups on the basis of this charnctrl'. Although nll Indinn f01'111s 
are undoubh·dly smooth, til(' Enst Indian clones may be rithcr smooth 
or hail}" (table 2). 

Hairs mny be sCl1ttcrE'd oYer tht' l('af s\H'ath, or tiH'Y arr l'l'gionnIIy 
distributed into dorsill (group 57) nnd lat('rnl fi('lds (group 60). Tlil' 
hait's of the latter llUlY rellch to til(' blade join t and fol'lU n pseudo­
58a along thl' bnsl' of thl' d('wlnps (28 N, G. 293). Tl1l' slH'H,tli 
hairs are usunllyapprl'sscd and pointing upward, although thl'Y mny 
become declinous in the UPPPI' cl'lltl'lll I'l'gion of thl' slil'atli. FI'l'­
quently gl'oup 57 starts a, short distallce below the dewlnps nnd 
terminates usunlly n. considel'llble distnncl' aboY(' the sh('n tit bl1sl'. 
Because of the deciduous natul'e of the hnil's in c(,l'taitl donr's, tlll'il' 
occasional occurrence in young plnnts alld abscncl' from IntN-JornH'd 
leans makes this chal'l1C'tcl' I'IltlH'r unsn tisfnctol'Y it' applied to bordl'I'­
litH' forms. Fortunntely, these clones can usuully be sepnratt'C1 Oil thl' 
bnsis of other chal'l1cters . 
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The membranaceous sheath margins below the blade joint may btl 
ciliate (group 56) or smooth. The cilia may be completely l1larginn.l 
or occasionally inserted along the entire width of the parenchymatous •
margin (Kepandjen). In the ciliate forms the hairs may be pres('nt 
on both sheath margins or restricted to the overlying one. Quantita­
tively the group may be prominent-either short or long-or rdativdy 
inconspicuous. Its presence or absence and its degree of d('velopnwnt 
is of great importance in the classification of the clones of S. spon­
taneum. This chn.nwter is subject to a minimtull amolmt of variation 
and, althoug~\ it often n('cessitates the examination of very young 
organs in clones in which the group is inconspicuous, it affords a con­
venient means of dividing the clones into groups that may subse­
quently be separated into smaller lmits on the basis of more re­
stricted characters. In Kloet, where the presence of this group is 
doubtful, conspicuous varirtal characters make the identification of 
this clone an easy task. Distribution and relutive developm('nt of 
hair group 56 in the difft'r('nt clones of S. spontaneum are given in 
table 2. 

The dewlaps or joint triangles form the flanges of the blade joint. 
They are essentially triangular or wedge-shaped with the base hori­
zontal but more often steeply sloping. In a few clones they are 
squarish, notably Burma and Tabongo, although in some of the • 
broad-leaved East Indian types, such as Kloet and 28 N. G. 293, 
they are ligulate like thos(' of many of the nobl£.' can('s. In the 
Indian canes, where the blade is reduced to the width of the midrib 
in the region of the blade joint, the term "dewlap" do('s not appear 
applicable and the e)..llression "transvl'rse mark" or "ligular bands," 
as used by the Indian scientists, would seem more appropriate. For 
the sake of convenience, however, the term "dewlap" will be retained. 

The significance of the dewlaps in the classification sch('me lies in 
the nature of the pubescence of th('ir abaxial and aduxiul sm-faces. 
In most of the clones the outer sm-face of the dewlaps is practically 
smooth or only moderat('ly hairy. It is dens('ly PUl)(,SCNlt in clones 
Dacca, S. H. 249, and 28 N. G. 101. In addition to til(' short surface 
pubescence (group 58), some of the clones hay(' smnll tufts or nnrrow 
bands of long hnirs that, b('cnnse of thdr tuxonornic YnltH', are listed 
as a separate group 58a. This group is usually marginal und may 
often be recognized only in young, fresh mnt('rinl. In Tabongo a 
second group is often pres('nt in addition to the murginal 58a and is •usually located near the midrib, whereas in H. S. 249 and 28 N. G. 
101, the marginal group spreads laterally to cover the entire base of 
the dewlap. Olones 28 N. G. 293 and Algiers are peculiar in that 
the rather long hairs of the lateral fields (group 60) rench up to the 
base of the dewlaps and from here spread latl'rnlly toward the midrib, 
producing a very prominent pseudo-58n. 

A grouping of the clones in reln,tion to occurrellce and r('lntive 
development of 58a is given in table 2. 

The inner smface of the dewlnp is always hairy, though quantita­
tively there may b(' much variation among the various clones. .Most 
prominent and conspicuous are the marginal tufts compos('d of long or 
v('ry long hairs (group 51). These hairs arise b('hind the flanges of the 
ligule, usually from a narrow base. Occnsionally they ha.ve a broadN 
bnse line, occupying up to one-third of th(' width of the dewlap, as in 
Formosa and Pasoeroean, or even the entire \v-idth up to the central 
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part of the midrib (S. H. 244 and 28 N. G. 101). In one clone, 28 
N. G. 293, the group is very illconspieuous and may be overlooked 
unll?ss the matl?rial is examined closely. In addition to the marginal 
tufts the surface is covered with semilong (group 5Ia) and short hairs 
(group 52). The hairs of either group may be evenly scatt(>red, 
matted, or somewhat localized in vertical bands. Often it is difficult 
to make a distinction between groups 5Ia and 52. If the former is 
very dense, the latter loses its identity. 

The hairs of both groups 5Ia and 52 often ttd \~ance to tIl(' center of the 
midrib where they may sometimes form a separate group, 55. Since 
the delimitation of group 55 is based on quant.itatiye differences in the 
rl?gional dl?yelopmellt of group 51a, and since these differences are not 
always pronounced, the justification of a separate group 55 could well 
be argued. NeYerthele8s, if suffieient representatiYe material is 
examined, no difficulty is experienced, and the utilization of the group 
in a taxonomic key separating Gelu·a Bon from Coimbatore Local is 
justifiable. 

There is ruwil.YS the tendency with the advent of flowering for the 
pubescence on the inner dewlap surface to increase in density, and for 
characters, such as a separate group 55, although prominent in young 
plants, to become obliterated later. 

In table 2 an attempt is made to plot out for ready analysis the 
degree of hair-group development on the inner dewla.p sm·face. In 
almost two-thirds of the clones the center of the midrib is hairy and in 
at least three clones a separate group 55 is distinguishable. Not all 
East Indian clones have a smooth midrib, since Kepandjen and 
Pasoeroeall are decidedly hairy in this region; converselY,,!,ome of the 
Indian canes have a smooth midrib, also all of the 28 1'1. G. clones 
with the exception of 28 N. G. 101. There is a,pparently no consistent 
correlation between size of the marginal tufts (group 51) and extension 
of group 5Ia into the midrib, although there is tt tendency for the 
clones with small marginal tufts to han.'. the center of the midrib 
smooth. 

Panje (11) distinguishes between two types of ligules, deltoid and 
crescentiform, and considers the latter intermediate between the 
deltoid of the Indian clones and the large, nurrow, or strap-shaped 
ligule of the clones of the noble canes. Ligular types encountered in 
the clones included in this study are illustrated in figure 4, 0 to K. 
The distribution of clones according to ligular patterns is given in 
table 2 . 

.All Indian clones are of the deltoid typl'. Some nre Yl'ry tall u:T1d 
pointed (Gehrn Bon and S. H. 244); others han' a rounded-truncate 
or jagged tip. The base line may be straight, slightly dl'p["('ssed in 
the middle, or som('times horseshoe-shnpNl, us in Lahore; th(' most 
charactpristic is probably the inverted-d('ltoid ligult' of Kepalldjen. 
The flattened rhomboid and the falcate typl'S somewhat resemble each 
other and approach the shallow deltoid type. They show some 
variation, yet are typical enough to aid in the characterization of 
certain clones. Among the crescent-shaped fOl·ms tht' strap-shaped 
ligule of Tabongo does not always have high flanges, as illustrated in 
figure 4, lvI, but rather approaches the tl"lll' eres("(,[lt-shaped typE.'. 

Although the ligule is a conservative organ, with not too grpat a 
tendency toward variation, it has limited usefulness in a taxonomic key 
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except in the case of KepandjeIl, whose inverted-deltoid ligule suffices 
to characterize the done. 

The pubescence of the ligule also shows important difrf.'rences. '1'he 
margiual cilia (group 61) may be short, medium long, or rxceeciingly 
high; likewise, the hairs on the dorsal surfa,ce (group 66) may bp incon­
spicuous or very long, aduate or mostly free. There is uSlmlly a 
uniformity in degree of development of gI'OUPS 61 lLnd 6G, but occa­
sionally, as in clone 28 N. G. 291, an in("onspicuous group 61 is asso­
ciated with a very prominent dorsal pubeseenee. A grouping of elones 
n('('onling to relati,~e development of group 61 is ginn in t.able 2. 

Ex('ept for done 28 N. G. 293, alJI'ides am wnnting or ypry ineon­
spi('uous. If present at all they am small, deltoid, Or of the tmnsitional 
type. An aUl"ick ('{reet in the Indian dones is often produc-rd by an 
l1,brupt ending of the parrnehymatous shrn,tb nUll'gin, though usually 
this margin becomes deCUITl·ntly continuous with thl' ligule (fig. 4, 
A and B). 

Genetic eyiden('e in support of subdi\-isions bnsrd on yrgrtativc 
('haracters is alrendy pnrtly Iwnilablp. Chromosome ('ounts mnd(' hpr(' 
nnd nbroad are gin·n in table 4. Not all ('lonrs hayc· brrn studird and, 
nmong those for which figures are aYn,ilable, disngn'pnH'nt is frpquent. 
Thus, Dutt and Subba Rno (6) nssign to Coimbnton' Lo('al t1=a2, 
whereas ('ounts made by StnlTett 19 are apprreiably ltighrI·. How­
('Yer, it is not certain that ehroIllosoIllr counts reportrd in thr lilC'ratuI'e 
wrre made from tll(' snme dones as those in th(' collr('tioll of the 
Di\-isioll of Sugar Plant Inwstigntions. 

Drp(·nding on grnptic make-up, chul'Iletl.'r e\-uluntiolJ, nnd ('xistpn('e 
of border-line forms, thr clones of S. SPO'llilllltllln considerNi in this 
study could be Yl"lrionsly dnssifiNI. 

T.\RLE ·I.-Grouping of clones according to chromosoll/e nUlI/ber 

t 

('ounts m!ld~ bY ..'. . Otll' SO\lrc.sdtarf(ltt 1 I l r .. <,­

nom' 
, DiPI:i~--I;~~~~: --DiP;::----'-[In~IOid 

, t 

-A-t.g-Y-Pt-iac-un-\-------------I~90_9~ r--45 • 
" 

Burma.. . _._ I 8I}-R4,...., 96 (9) ,.-._----. ­

b~~~~bntorc Local . _ I (/2 . ig I 72 (5)/1~1 \~l 

Dintlroto .. _. __ . ! _.' 112 W 

Kt·pandjcn .......... , '118-122 M! 112 W 

KID<'t .. -•..•••.•..•.• -- .. i 80 ,. .6°.1!"·--"';~-·(')"Lahore. __ •.•.. _••• _..... 'il "Il'flSQ(·rOt·an•.•.••_...... ' .. I, 12~~:8810 n. f~)
Relln~ndL._ •.. _•.... _... ." '" • 
itH.2H_ ..... __ •....•.••. _. l>() f>4 (,I) 
:'. fl. 2,19 .•.•••••••_............. ........... -90,0 -. ""'.'," 

Tnhon~o...•.••_........ ,_._ ............ . 40 W 

28 X. G. 1OL. .. __• __ • ___ • __ ....... _ _ 96 48· 

28 X. G. 291 .•. _______ ._. ___ ._._....... _, 114-116 58 

~ X. G.292 • __ ._. ___ ._ ••. _._._._..... 84-8S' 
28 X. G. 293 ... ___ ... _..... _....... ' 88-94 

C S. 452(1 
C 5.452:1 48-50 j 

--------'----'-----'-------- --.--- ­
1 '::PC footnote 4, p. 10. 

1'i .!:)t.'t: ,uolUu((' -t, p. 10. 
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Since emphasis should be put 011 cleurrH.'ss llnd constuncy ruther 
than on number of distinguishing characters, Panje (11), who buses 
his cltlSsificution solely on ngctative characters, eliminates us im­
prncticable all but those ginn in his charncterization of the two 
subspt'cies: indicum; plun ts tufted or prostrate (except in Glagah), 
culms slcnder, IE.'aves nurrow with midrib at base less than one-half 
the width of the bladE.' at the insE.'rtioll of the sheath, leaf module over 
1:100, stomatal groo\-es present, shetlth !5labrous, throat slightly 
bearded (rarely glabrous), ligule deltoid; aegyptiac1lm, plants erect, 
culms robust, leaves broad and not so narrow at their insertion on the 
sheath, leaf module less than 60, stomn,tal grooves absent (except in 
Glagah), slll'ath hairy, throat always glabrous, ligule cI·escentiform. 

These characters are, on the whole, fairly constant, well-defined, 
casily S('('11, and easily describable, und subject to a minimum nmount 
of variation; they sufficE.' for the charncterization of tht' main groups 
but d'e inadequnte for the separation of smaller units and clones. 
Bases for the differentiation of thl' latter and usefulness as aids to 
chlssification should include: Presence and degree of developmE'nt of 
hair groups on thE' upper sheath margins (gl'OUP 56), outer surface of 
dewlaps (groups 58 and 5Sn), llmE'r surface of dewlaps, especiaUy III 
regnrd to extension of group 51a llltO the midrib, shape of prophyll 
and its pubescence, number of rows of root primordia (diagnostic of 
clone 28 X. G. 293), pattern of stem epiciemlis, development of bloom 
including occasional differentiation of a wax band, differt'Ilces in 
length of shenth in closely I'E'lntt'd forms (U. S. 4520 and U. S. 4523). 
~lany of thl'sl' clHlnlcters art' surprisingly constant, well-dE'fint'd, and, 
with S0111t' prnctice, rendily discernible, Oftl'Il without the aid of a 
microscope; they are llHlispenstlble in the construction of a taxonomic 
key. 

SUMMARY 

In df'visiJlg' a system of idC'ntificlltion for tilt' nlrious clones of 
Sacchaml/1, sj)olltan'(,llfn importC'd from Asia and tlw Eust lndiC's and 
grown at the UllitNI States Sugnr Plant Field Station nt ('mull Point, 
Fla., diffcJ'C'nt gross and minute mOl'phological characters as well IlS 
cprtain micJ'oscopic featlll'('s of the epidemlis were employed. The 
prcsence of certain hair groups on leaf sheath, shcath base, nnd blade 
joint were found to bE' very useful III the major subdivisions, while 
qualitative differencl's had to bC' reliC'd on in st'pamting individual 
clones. ThE' key ginIl below is intended to cover only the 23 clones 
described in this bulletin. 

KEY 

A. Leaf blade reduced almost to width of midrib throughout.
B. Sheath margins prominently ciliate (group 56). 

C. Outer dewlap surface densely covered with long hairs __ S. H. 249. 
CC. Outer dewlap surface slightly hairy; group 51 promi­nent- ___________________________________ . ____ S. H. 244. 

B. Sheath margins smooth. 
C. Ba.qe of ligule depressed, more or le;:s horspshop-"haped Lahore. 
c. Ba.~e line of ligulp not horse"hoe-shaped.

D. Leuf shcath"hort (20 cm.) _______________________ l'. S. 4520. 
D. Leaf sheath long t34 cm.) _______________________ U. S. 4523 . 
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A. 	 Leaf blade varying in width, often reduced to width of mid­
rib above blade joint.

B. Root band with 4 or 5 rows of root primordia__________ 28 N. G. 293. •
B. Root, band with 1 6r 2, rarely 3, rows of root, primordia. 

C. Sheath margins prominent.ly ciliate (group 56). 
D. Group 56 prominent. on both sheath margins. 

E. Leaf sheath hairy. 
F. Blade broad (3.5 cm.), stomatal grooves shal­low____________________________________ _ 

Pasoeroean. 
F. 	Blade medium wide (2.5 cm.), stomatal grooves 


deep.

G. Group 5811. present_______________________ _ 28 N. G. 291. 
GG. 	Group 5811. wanting_____________________ _ 28 N. G. 292. 

E. 	Leaf sheath smooth or inconspicuously strewn 

with short, deciduous hairs. 


F. Blade broad (3.1 cm.), stomatal grooves wanting_ Burma. 
FF. Blade medium (2 to 2.5 cm.), stomatal groovesprominent_____________________________ _ Dacca. 

D. 	Group 56 prominent only on overlying sheath 

margin.


E. Ligule inverted-deltoid_______________________ _ Kepandjen.
E. Ligule not inverted-deltoid. 

F. Group 51 extends over entire width of dewlap __ 	 28 N. G. 101. 
F. Group 51 limited to marginal tufts. 

G. Blade broad (3.9 cm.) ____________________ _ Djatiroto. 
G. Blade narrow or medium, up to 2.5 cm. •H. Group 5811. present; blade 2.5 cm. wide ___ _ Tabongo.

HH. Group 5811. wanting; blade 1.5 cm. wide __ Formosa, 
C. Sheath margins smooth, or group 56 inconspicuous. 

D. Group 56 entirely wanting.
E. Prophylls obovate and smooth; wing irregularly

emarginate.. ______________________________ _ Algiers. 
E. Prophylls hairy and not obovate. 

F. Blade long (160 cm.), group 5111. forms shallow
band across midrib_______________________ _ Aegyptiacum. 

F. Blade short (115 cm.), group 51a not restricted
to narrow band__________________________ _ Formosa 4. 

D. 	Group 56 inconspicuous or wanting from undcrlying 

margin. 


E. Blade very broad (4.7 cm.), group 56 at I.imesprominent________________________________ _ I{loet.
E. Blade narrow.

F. Leaf sheath short (20 cm.) __________________ _ Rellagadi. 
F. Leaf sheath long (30 cm.). 

G. Group 55 present, blade long (150 cm.) ____ _ Gehra Bon. 
G. 	 Group 55 wanting; blade short____________ _ Coimbatore 
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