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Structure and Taxonomic Value of the
Dewlap in Sugarcane’

By ExNST ARTSCIIWAGER, sepivr boltanist, Dirvision of Sugar Plant Investigations,
Burcan of Plant Tadustry, Soils, und Agrieniiural Engineering, Agricultural
Research Administration
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GENERAL MORPHOLOGY

Just above the Tigule in a blade joint of matire sugarcane ave two
generally deltoid or squavish avens that differ in color and internal
structure from the lunina. The tips or luner margins of the two
blade-joint hinge areas almost meet on the back surface of the midrib
(fig. 1, ).

The hinge areas are veferred to in sngarcane Liferature as dewlaps
or joipt triangles. With reference to some wild clones. where the

mingeis e wider than the midrib. the terms “teansverse markings"

rd hgular bangls" have been used by Indian scientists.

Themlewlaps form the hinge of the Dlade joint. To give the blade
ﬁobildny, the dewlup surtaces are slightly ruilled. the sclerenchymatous
__:lundlE(:nps heing replaced by collenchyma. The resulting softer
teruckire often canses older dewlaps to break and tear. There is 2
Shrtaimamount of vaviation in the form and the surface markings of

dewlgps, but on the whole those of a given clone have a characteristic
pattern.  The shape vavies somewhat ina given culn. Alzo, the dew-
Iaps of a given leaf. especially those nenr the top of the enlm. acve
agymmetric: the one assoelated with the overlying sheatlt margin is
likely to he taller and less steeply sloping than the other.

The shape of the dewlap is commuonly deltoid or squarish., with the
base lime horizontal (fig. 1, #) ov sloping (fg. 1. & to £). When the
hase line parallels the upper margin the dewlap nppears rectangulay
or rhombeid, hut when the margins converge in the divection of the
midrib the form is deltoid. or crescent-deltoid 1t the margins ave also

* Bubmiltted For publiceaiion May 14, 1061,
a40517—351




o l"‘w‘“\eﬂih\ S
/q el \U ! ‘
( \h \hl\l] n“s “ “\ ])/,Lopel} )II

Ml

1\\\ \\7 ikl

l"é“l n;/b

I \'



http:FIoum11.-.tl

DEWLAP IN SUGARCANE 3

curved. Wavy upper and lower marging produce various patterns.
The more cemmonly recurring types, found chiefly in the clones of
noble cane, are shown in figure 2. :

Young dewlaps are cencolorous with the lamina, usually a pale
green; 1 a few clones, such as fhose of Molokai 5009, Imp.® 1012,
they ave bright red. As the leaf mutures the dewlap color deepens,
changing to olive, olive brown, or darker tones. The colov as a rule
is solid, but occasionally there iz an edging of red or yellow, espe-
cially noticeable in young dewlaps.

The outer surface of the young dewlap is glabrous or slightly
glaucous; that of the older dewlap is usnally covered wirh wax. The
wax deposit is white but becones discolored on aging. thus contribut-
ing te the changes in dewlap colov aleeady in progress. In some
clones the wax deposit is thick: in others, a barely noticeable bloom.

FUBESCENCE OF THE DEWLAP

Both surfaces of the dewlap are clothed with hair.  The hairs on
the inner side (adaxial) are usvally dense, diversified, and visible to
the naked eye. The pubeseence on the onter side {abaxial) is, as n
rule, incongpicuous and often hidden under o lnyer of wax, The edge
of the dewlap is cilinte,  The cilin ave confluent with the long mar-
winal hairs of the ventral surface pubescence.  The importance of the
dewlap pubescence in sugareane tnxonomy was recognized early by
Dutch invertigators in Java, notably by Jeswiet (4, 6, 7.7 and this
character was nhilized in elassifying the culiivated and indigenous
varioties. To the types of hair groups deseibed and named by Jes-
wiet, » number of variants have been aldded by the suthor. Some of
these have been briefly characterized in earlier publications (2. .3) buk
receive detailed treatinent in the present study.

Pruescesce on OuTeER SUnrice

The ouler, or dorsal. surfiace of the dewlap may be nenrly glabrous
or covered with a feltlike pubescence.  Some varvieties luove in addi-
tion regionally restricted groups of long hairvs diveetly inserted on
the dewlap surface or oceasionally projecting az o pseudo covering
from the adjacent sheath rogion,

e group 58 (Jeswiel).~'Lhe hairs of this group are short, felt-
lile. and often hidden under a Tayer of wax (fig. 2, 4). Because the
dewlaps Tack the prominent venation of gheatl and blade, the dorsal
huvrs appear uniformiy seattered, but ocensionally their distribution
hag o dehinite banded patiern. When the pubescence is spure, the
hairg are often concentrated In the marginal xone. Tt oeensionally
they are densest in rthe (riangle near the nitdeil, The Tites wre shiovt
ancl appressed: veeasionally they are more prominent. When such
semilong Tudrs of group 58 are present ou the outer dewlap surface,
there will be w gimilar, bul more pronounced, inerease in hair length
on ihe inner surface, .

Fhopertation nomber (Tmp.} assigned by THyvision of Bogae 1Mane Tnvesign-
tions,
T ralic numbers in parenthoges vefer (o Literalare Cited, po 12,
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Fraure 2,—Comman dewlap pittorns in various clones : o, Large wseending squar-
Ish or rhombiold, New Cualedonin 11, Timp. 880; B, tall and short squarish, 14
NLGo 201, Lo, G235 @, tall nnd short squarish-suherescent, 14 N, 6. 124, Trp.
624; D, large and tall, short squarish-suberescent, 96 N, G, 24, Imip, 227 B,
ascending medium-tall snnarish, 28 N, Q. 46, Imp. 373 ; #, ascending medium-tall
ligmlate, 28 N, G. 84, Tmp, G485 @, nseending narrow ligulate, Taledo, Linp. 56
H, squarish-suberescent, 28 N, G. 208, Imp. G55; 1, steoply nseending narrow
ligulate, Barbados, Inp. 698 &, ligulnte-subereseent, 2“8 N. G. 261, Tmp. 500; L,
tall delteid-suberescont, 28 N, G, 97, Tinp. 503 ; Af, cresecent-subereseen t, Maninv,
Imp. 95 ; X, descending narrow deltold-creseent, Co, 281; 0, stoeply descending .
crescent, 28 N. (1. 213, Imp, 6539 I, shallow deltoid-crescent with straight basal
margin, 28 N. G. 17, Imp, 726; Q, equilateral deltoid, 23 N. G. 14, Imp, 320: R,
tall and shert deltoid-crescent, Hitam TRokan, Tmp, 10461 8 tall and short
ilgalate, 28 N. @, 40, Tmp. 869 ; 7, ta)l und shert rhomboid, I M. 80, Imp. 1339 ;
T, descending dolloil, Gnnauithy, Imp. 1491 {a patlern typical of many clones
of Saccharum spontenewm and S, barberi) ; ¥, tall and short deltoid-croscent,
snberescent, 28 N, G, 38, Tmp. 476G,




DEWLAP IN SUGARCANE

Fiouxe 3—Types of pubescence on cuter surface; .1, Dewlap with hair group
88; K, dewlip with murginal group 58un; ¢, long hairs of group 58 nenrly
covering dewlap surfnee; D, dewiap with hairs of group (0 forming a pseudo
58a (a fulse group preduced by the extension of sheiuth hairg over the ase

line of the dewlan).
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Hadr group 38« (new group} —This group was fivst observed by the
writer in clones of Naecfierum spontanenn and S, vobustum (2, 3),
and subsequently among varieties of noble canes.  The hairs are lony
and mostly mavginal (Ag. 8, 2). 1n a few clones they are implanted
on a wider hase and may cover most 67 the dewlap surface. They are
not as long as the marginal hairs of the inner dewlap pubescence, with
which they are Im juxtaposition.  Beeange of its marginal implanta-
tion, the group is observed to best advantage in young protected
organs; even here a poorly developed group may be easily overloolked.

In certain clones with hairy f-:hmth the hairs of group 60 (7) may
project over the bhuse line of the d(*\\'l.lp, forming a pseudo 58a
(fig. 8, D). This group is frequently observed in the Molokai clones
ot 8. robustim, alone ‘or in association with group 58a.

PUBESCENCE 0% TSNER SURFACE

The uppm or inner surface of the dewlap has n short feltiike pubes-
cence (fig. 4. ), which 15 covered by long silky lashes toward the
outer edge. The leaf edge sbove the dewlap lias shorter lashes that
change into qpmeq in the higher parts,

Heir aranps 5.2 wid la Teswict. modificd ) .—The short, hairs nl-
ing up group 32 wsually cover the entive sincfree of the dewlap. They
may extend to the 1111(]1 il e oeeasionally partly or completely across
it to form group 521, Group 32 varies sreatly in degree of hair density
among different (Immc: (fiee, 4. B. ), but it ig never entirely wanting.
The hairs oceur in bands between the veins ov they are unifm-m‘l.\r
seatfered and often matied.  They are unicellulnr. appressed. shovt,
and. occasionally. longer than normal for the group (fig. 4. 7).

Hair group 51 (Jegwiet}.—The short hairs of group 52 ave coveresd
entirely or marginally {fig, 5..1 to 7) by long hairs that continue ns
lashes which project Innmmont] over the outer edge of the dewlap.
Tn most clones, the hairs are implanted so low that some remain at-
tached to the Hagular flange when the ligule is stripped off the blade
joint for examination.  Qecasionully the hajus are implanted slightiy
higher, lenving o narvow hair-free atrvip hetween dewlap base and
ligule. The hd‘al]]" implanted hairs of group 31 arve longest and most
conspictous and cover up the shorter Tashes Tnserted pmrrwxmvnly
higher on the dewlap surfuce.  The relutive length of the lazhes re-
mains uniform or showa g gradund decrenze in the divection of the mid-
rib.  The prominence of the group is governed by the length of the
haires andd the width of the insertion base.  In the clones of Neeclarm
sinense and S, Darberi the Inshes are short and nrige from n narrow
base (fig. L 7). Tnother clones the tufts have aowider base (g, 5,0 /)
and may extend ag far inward as the mideib (Ag. 5. 0%y, The haivs ave
usually spaced eveniy: occasionally they are bunehed (fig. 3, /) as in
32-C-73. Tmp. 565,

Iair growp G/ (new group).—In some varieties the luvger pavt of
the ventral surface of the dewlap is clothed with medinn-long hairs
implanted basally hut also higher np on the dewlap surface (ﬁtr. 5. 0.
Such dewlaps usnmII\ have conspicuous corner tufls, while the short
hairs of group 32 are masked by the Tonger hairs of the new group
(New Caledonia 26, Tmp. 8890). In other clones the corner groups
arve more sharply delinsited from group §la, as exemplificd by 28 N, }
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Froure 4—bescenee on inper surface of the dewlap: 4, Platbened blide joint
with dewlops and ndjoining sheaih and biade paris, showing the varlous hair
groups; B, inner sarfree of dewlnp with sparsely developed group 32 @, dew-
Inp with feltlike development of group 52; 23, dewlnp with hairg of group 52
fonger than is normal for the gronp: B, dewlap with well-develnped gronp 52
and smaller warginal geoup 51,
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Figure 5.—I['nbeseence on inner surface of the dewlap: ., Inner surfnce of
dewlnp with prominent marginnl group 51; 8, prominent group 5L implanted .
on n brond hase; €, group 51 extewding ns far as midrib; ), dowlip with
groups 51 and $1a; M, tlnttenced Dlade joing with adjoining sheath and blade
parts.  The loig hairs of group 51 are bunched along the veins nnd extend as
fur ag the midrib. In some leaves the hairs arve espeelally prominent along
the two edges of the midrib, produeing group 68; shorter hairs of group G5
extend througl the midrib and connect the two groups 58, giving the groups In
their entirety a two-pointed hrush effect (elone 32-C-73, Imp, 565).
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204, Imp. 659, Caledonia Ribbon, Imp. 1239, and Brava de Perico,
Imp. 766. Borderline forms must be evalnated on their own merits;
a weakly developed group 51, especially if inserted on a hroad base,
could easily be :dentificd with the ngw group. In clones with well-
developed groups 51 and §1la, the entire dewlap pubescence usually is
prominent. )

Hulr group 65 (Jeswict., madified) —According to Jeswiet (5}
group 65 is a single row of haivs not exceeding the ligule in height,
nserted immediately behind it and extending over the entive width
of the leaf blade. However, Jeswiet (6. 7) Hmits the group to the
region of the midrib and uses it practically synonymously with midrib
group 5. In its present definition, group 65 forms o narrow file of
haivs, approaching mid usually exceeding the ligule in height, im-
planted inmediately behind it and extending between leaf edge and
midrb but yavely aevoss it (fig. 4. A4Y. Group 63 is closely associated
with gronp Ga of the ligule (). The hairs of this group are tall,
free, and 1 juxtaposition with 65 they arve taller than the ligule,
expeciadly in the flange zone.

Al PrsescENce

Ty many sugareane varieties the midib region between the two
dewlaps is smonth (e 6,000 in others i has a spavse or prominent
pulesconve. The mideib Timies Torn diserete groups or more often
represent an extension of the dewlap pubescenee into the mideib
teroup 22a). Most commnon is thie extension ol group 52 (e 6. 2.
Hmited to a few seatterod hair havdly noliceable even in young orguns
or ax pronouneed ax the dewlap pubeseenee itsetf. The hairs ave in-
sertod divectly behind the Dignle and may range upwand for o shorter
or tonger distance,  In some clones of Ngecharum spopta i, where
the entire dewlap snefiee is covered with long or semilong Inshes, an
extension of the hairs into the mideil is very common.

Tlaiv grawg S5 pleswiets —"This group Torms o prominent tuft of
Tong or sestfony hairs the width of the mideb or naerower (fig. 6,
Fyo Teis neually disevete, e in elones that Tuive hair group 63 1t ix
in lateral continuny with that gronp, T haie eronp 35 of the licule
i< alse present, # i~ in juxtaposition with that group. Group 535
ocents Trequently in clopes of S, Berbepd aud S, rolisfion, ws well as
i nusber of neble cunes. 10 abeent from the So siwonse groug.

Huiv qrawp 62 {TeswieQ) —This group i~ conposed of =hort hairs
inserted on the oideibo impediately behind the lenle (fig 6, 7y, Tt
forms a deltoid or linear pateh of variable Jength anl prominence.
It earely oecurs ldependently bot vsually in assoeialion with groop
35 (e 6, 7y Tn elones where group 52 extemds hio the mideih,
group 63 vepresents an aeropetal extenston of it {fie, 6. 773, The haivs
are almoast alweyy =hort and appressed, w-erfed somewhat obliquely,
anil show up fo (he naked oye by theie silvery gheen. Tn some few
clopes with alnaluyt dewlppr pobescence, group G5, # present. s
smade ap of longer linjrs

air graup G5 pleswiel, modified) —This group max he considered
an ahevrant form of gronp 310 T i compored of two fulis of long
hairs implanted on the miges of the midrib direetly Dohiad the higale,
The iwo tults nre connected aeross the mideib by w s<trip of shorter
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Froune G-—>Midrih pohezcenee; 4, Flatlened midrib reglon of binde joint wilk
smoith midreib; B, proup 32 of dewlup extending threngh nidrib te form
group B2t groap 63 Dmplnoted o base of figele aud sangioge npwacd for a

distanes of one or more centhoeters; B grong i forming an aeropetal extens
sion of group 82 K, hele gronp 55 1, groap 63 in contioaity with group 506,
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hairs  (fig. &, /). Because the group is usnally associated with an
abundant dewlap pubescence, its formation conld be the result of a
decrease followed by a sharp increase in length of the hairs of group
51 as they approuch the midrib. Jeswiet’s illustration (8) of the
group suggests this possibility., The group as observed in the clones
of Black Borneo, Imp. 1085, and 32-C-78, linp. 565, of the Canal
Point eollection is seldom clear-cut but is transitionally connected with
group 51, According to Jeswiet (6}, the group is typieal for Fiji
eanes and for seedlings with Iiji blood.

DISCUSSION AND SUMMARY

"The dewlaps. or joint triangles, of sugarcane exhibit a great varviety
of patterns that are elone-Hmited. A)) patierns ave varviants of three
fandamental types: Squarish, delteid, and ligulate. The type varies
somewhat within culm lmits ana may show a definite ssymmelry near
the top ol the culm.

To be aceeptuble for taxonomie use, a eharacter should be constant,
easily seen, well defined, and stable. “The dewlap pattern appronches
theso specifications,  The narrow descending-deltoid pattern (fg. 2,
L7} 18 chuvacterisiic of mnny clones of Saeeharin spontancim ol S.
barberi. 1t is seldom Found mmong noble cunes, although the dewlaps
ot Co, 281 aad 28 NL (L 213, while larger. are of similar design. The
tall and short squarish-xuberescent dewlap of 12 N, (G, 124 and Blaeck
Manila ¢fige, 2. () s {ypieal enough (o be of major dingnostie value.

Color dilferenees noticeable in voung dewlaps tend to disappear
because acemmilating wax depositx diseelor them as they nge, ehanging
the quvenile color (o lisht or dark olive.

The dingnostic vahie of the dewlap paticrn has been negleeted by
sugaredne tixonomists, but the dewlap pubeseence has highlighted
elonal deseriptions sinee Jeswiet's vecomnition of the importance of
this charaeier.  The pubescence varies qunlitatively and in degree,
OF specind valie are hisir groups 388 of the dorsal surfaee and 55 of
the midrib, Gronp 51 0= variable. but stable within clone Hmits, Is
aveaxional absenee or weak development in elones of S, sinense. N,
barberds and the Hawaiian originals tends to separate these cloues
Trom those of other fnxononiie groups.

In varieties where {he hairs of group 56 form a prominent corner
tult ok extend as a narvow file toward the midrib. little additional
dingnostic evidenve is needed to place them as nomajor group in u
trxanomic key,

Sugareane clones generally can be separated into fwo groups. de-
pending on whether the iidrib above the lignle s smooth er hairy.
In the group wilh hairy midribs o further division is achieved By
singling onl clones whose pubesvence is the result of an extonsion of
the dewlap huirs, notably those of gronp 52, from elones with discrete
midvil groups. OF these, group 35 has the greatest dingnostic value,
Some of the raver ivpes of dewlap pubescence, aroups 63 and 334, e
ushally found in juxtaposition with similar groups on the dorsal sur-
fuew of the ligule,
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