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Cytology of Saccharum robustum and related sympatric
species and natural hybrids'

By Sast PricE, geneticist, Crops Research Division, Agriculiural Research Service

Dutch sugarcasne specialists col-
lected wild Saecharum from north-
ern (lelebes and scutheast Borneo
in 182t. In the breeding piots of
the Proefstation Cost-Jave (POJY,
the Tananggé clones from the Cel-
ebes and the Teboe Sulah {or Tebu
Salah) clones from Borneo exhibited
features of two distinct species
{10).* In certuin minute Soral char-
ncteristics and in having  hard
fibrous stalks that lacked sweet
juice, they resembled wild 8. spon-
taneum L. 1o having large com-
pound panicles and large exposed
stalks und in ircking vhizomes, they
resembled  “noble’” sugarcane, S,
offictngrum L. Bremer {10, 12, 13)
learned that Tanangeé and Teboe
Salehs, with one exceplion, had
2n="060 chromosomes. The excep-
tional clone had 2n=89-80 =and
%'obabiy arose [rom hybridization.

remer pointed out that forms with
2n=560 could not be intermediate
hybrids between 8. officinarum,
2p=80, and sympatric 8§ spon-
taneum, 2n=80, 96, or 1i2. He
concluded that he was desling with
an unnamed species. According to
C. L. Rimke?® O. Posthumus
(POJ), who collected wild Sae-
charum {rom Borneo and the Cele-
bes in 1930, recalled that the Dyalcs
of Borneo planted Teboe Salab to
ward off evil spirits, Posthumus

'In cooperation with the Hawaiian
Sugar Planters’ Associntion.

? Ttalic numbers in parentheses refer
to Literature Cited, p. 19

¥ Personal communication,

fully istended to name the new
species Saccharum sanctum, the holy
caneg, but his intention remained
unfulfilled.

In 1928 a sugarcane-collecting
expedition to New Guinea {§) also
found wild Saccharum that agreed
with no described species. It grew
along the silty banks of several New
Guinea rivers. It had large pani-
cles and large exposed stalks and
Incked rhizomes. The collectors
called these clones 8. robustum, but
this pame remained undocumented
until Grassl (79) described §. ro-
bustwn Brandes & Jeswiet ez Grassl.
Clone 28 N.G. 25! {rom the Laloki
River near Port Moresby became
the type.

J. deswiet, first one of the 1928
expedition to find 8. robusium, later
coneluded that Tananggéd and Teboe
Salab clones belonged to the same
species {I1}. When 2a=80 not
2k=860 was [ound in Port Moresby
S. robustum (sctusally first accounts
incotrectly reported 2rn=84) Jeswi-
et’s view became unpopular. Nev-
ertheless, us further expeditions
filled sugarcane breeders’ collections
with clones identified as S. robustum,
it became increasingly difficult to
distinguish 60- from 80-chromosome
forms by their morphology. The
task was complicaterj) by the sxist-
ence of many aneuploid derivatives
from hydridization. TFinally, it
seemed advisable to include both
60- and 80-chromosome forms in §.
robostum and to distinguish groups
within the species on the combined

1
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basis of moerphological and eytologi-
cal characteristics
alone would do,
This bulletin describes the cy-
tology and gross morphology of
8. robustum and of related hybrid
derivatives. Cytomorphological

(39). Neither
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groups sare documented with a list
of clones, their chromosome num-
bers, and their origins. Their geo-
graphical distribution is discussed.
The cytology of closely related wild
species from the geographic range
of 8. robustum is included.

SOURCES OF MATERIAL

The World Sugarcane Collection
of the United States Department
of Agricniture {USDA) and the
suzarcane-breeding collection of the
Hawaiian Sugar Planters’ Associn-
tion (HSPA)  were immediate
sources of the clones studied. Their
orginal sources are shown in Ap-
gendix, table 1. Clones derived
from secds collected in the wild
have ‘UG numbers if grown by
the USDA; they have “Molokal”
numbers if grown by HSPA (Ap-
pendix, lable 1). Exceptions are
the clones N. B, Robustum, 28
N.G. 289, 28 N.G. 280, 28 N.G.
291, and 28 N.G. 292, which also
grew from seed collections. Al
other clones studied were first col-
lected as cuttings.

The clones were nssembled for
many years by sugareane specialisis
from several countries, Suearcane
collecting in the islands of the
Pacific began very early (8, 7), but
in the geographical range of S
robustum witd relatives of sugarcane
were ignored. Tn 1921, however,
Ph. van Harreveld (POJ) collected
Tananggé clones nnd Taboneo, o
clone of 8. spentaneum, from the
northern Celebes; in the same year
J. G. W. Asperslag (POJ) collected
'(I‘eboe Salahs from southeast Borneo
10).

In 1930, O. Posthumas collected
Teboe Salabs, 8. sponfanewm, and
Maiscanthus spp. salong Borneo’s
Mahakam River and Teboe Salahs
and 8. sponfanewm in the central
Celebes near Paloe (713). He made
these collections for the Java Sugar

Industry. Several of the clones
eventually resched the USDA’s
World Sugarcane Collection.

A 1928 sugarcane-collecting ex-
pedition to New Guinea (6) was
sponscred by the USDA and was
led by E. W. Brandes (USDA),
J. Jeswiet (POJ), and C. E. Pem-
berton (HSPA). After Jeswiet
found the large-stemmed clone, 28
N.G. 251, near Port Moresby, the
party collected similar S. robustum
ns well as §. spontanewm from the
Kemp Welsh River, S, robustum
from Lae, “red-fleshed” S. robustum
forma senguinewm Grassl lrom the
Sepik  River, a hairy-leafed 8.
robustum (a2 Teboe Salah iype?)
from the Strickland River, and
Erignthus arundinaceus (Retz.)
Jesw. from Lake Murray. Their
collections have “28 N.G.” num-
bers. Representative clones from
near Port Moresby, the Kemp
Welsh River, and Lake Murray
survived. In 1937, after repeated
correspondence and through the
independent efforts of G. H. Mur-
ray, Director of Agriculture, Terri-
tory of New Guinea, and TFather
F. J. Kirschbaum, a missionary in
New Guiner, Brandes () obtained
two replacements for the red-Aeshed
form that had died. These replace-
ments appear in the World Collec-
tion as 28 N.G. 218 and 28 N.G.
219A.

In 1926, C. E. Pemberton col-
lected seeds from a wild Saccharum
plant near Rebaul, New Britain.
Germination of these seeds gave
rise to HSPA's ¢lone N. B. Ro-
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bustum and to the USDA’s clones
28 N.G. 289 and 28 N.G. 290. In
1930 Percival H. Leigh, agricultural
officer of Port Moresby, New
Guines, sent S. robustum seeds col-
lected near Port Moresby to HSPA
where they pgave rise to clones
Molokai 1101-1410. In 19353, he
sent S. spontaneum seeds to the
USDA where they gave rise fo 28
N.G 291 and 28 N.G. 292
Brandes collected 8. robustum clone
NH. @ in 1935 from the New
Hebrides (3, 7).

The Hawslian Sugar Planters'
Associntion sponsored a 1937 ex-
edition to New QGuines, New
ritain, New Ireland, and New
Hanover (24). On this expedition,
C. G. Lennox and C. E. Pemberton
collected seeds from New Britinn’s
Guazelle Peninsuln, from New
Guinen’s eastern goldfields near
Wau snd Bulole, from the bigh
platenus above the goldfields neur
Alyurs, and from the Ko'mperi
Valley at the Purari River head-
waters, Seedlings from Lennox and
Pemberton’s collections have Molo-
kai numbers, and they are identified
by “L: & P” collecticn numbers in
Appendix, table 1.

The Australian government spon-
sored & 1051 sugarcane-collecting
expedition to New Guinea led by
J. H. Buzacott and C. G. Hughes
(£/8). J. N. Warner of HSPA ac-
companied therm. This party col-
lected near Port Moresby, near Lae,

along the Markham River, near
Aiyura, and in the Ko 'mperi Valley.
More important, they extended
their exploration to new greas in
New Guinea’s high intericr around
Goroks, Chimbu, Mt. Hagen, and
Mendi. Among their collections
were 8. robustum, S. spontaneum,
Miscanthus floriduius (Labill) Warh.
ex Schum. & Laut., and suspected
SuccharumX Miscanthus hybrids.
Clones they collected as cuttings
bave 531 N.G.” numbers. Warner's
seed collections were germinated by
HSPA and the seedlings have “Mo-
lokai” numbers. They are identi-
fied by “W” collection numbers in
Appendix, table 1.

In 1857 Warner and Grassl (48)
revisited Melanesia and collected
in several aress visited by their
predecessors; also, they extended
their expedition to new sites in
Papun, m the Territory of New
Guinea, in Irian Barat (formerly
Duich New Guines}, and in the
Solomon Islands.  Among their col-
lections were cuttings and seeds of
8. robustum, S. spontaneum, Mis-
canthus floridulus, and suspeeted
hybrids. Clones derived from their
cuttings have “57 N.G.” numbers.
Seedlings from their seed collections
(identified by “W & @ collection
nuinbers in Appendix, table 1) were
germinated by the USDA and
HSPA and have “U.8." or “Mole-

kal” numbers,

CYTOLOGICAL METHODS

Chromosome numbers were de-
termined from mitosis in leaf cells
or from meiosls in pollen mother
cells. [.eaf cell preparations were
obtained by trealing young shoots
(tillers or germinating buds) in
aserated 0.2 percent colchicine, fixing
in Newcomer’s fluid (28}, macerai-~
ing in 0.5 N hydrochloric sacid,
washing, mordanting in 4 percent
iron alum, and storing in 70 percent

ethyl aleohol. Bits of tissue from
the youngest leaf meristems were
squashed in iron-zceto-carmine (36).
For meicsis, inflorescence branches
were fixed in 0 3:1 mixture of ethyl
aleohol and =acetic acid snd stored
nfler several changes in 70 percent
ethyl alcohol. Pollen mother cells
were also squashed in iron-aceto-
carmine.



4 TECHNICAL BULLETIN 1337, U.5. DEPT. OF AGRICULTURE

CHROMOSOME NUMBERS

Bremer’s were the first eytological
studies of 8. rodbustum, although
his clones were not then ideutified
with any species. Hestudied Tan-
an%gé {10, 12) and the Teboe
Salshs {13). He found 2n=860 or
¢a. 60 In five clones; in a sixth
clone, which probably originated
through natural hybridization, he
found 2n=83-90. These chromo-
some numbers and all other accu-
rato numbers from the liternture
on 8. rebustum cytology are in-
eluded in Appendix, table 1, slong
with unpublished observations.

After Bremer's work on Borneo
and Celebes clones, the cytology
of S. robustum was investigafed
next in HSPA and USDA labora-
tories. Long lsts of chromosome
counts were compiled in both lab-
oratories. However, most of the
counts were very rough approxi-
mations. Unfortunately, these
rough approximations often reached
the literature unqualified (I, 2, §,
8, 15, 25, 26, 27). Although these
inaceuracies already had been dis-
cussed (38), they were cited without
comment in u recent review (5},
Esarly reports stated or implied
that the type clone for S. robustum,
28 N.G. 251, had 2n==84 and that
this number was commeon in the
species. It is necessary, therefore,
to reemphasize the fact that 28
N.G. 251 actually has 2r=380
(22, 27, 83, 47) and that 2n=284
occuss only occasionally in aneu-
ploids. Esrly reports also indicated
that S. robustum included s poly-
ploid series ranging in multiples
of 10 from Z2n=60 to 2n=120,
when, in fact, 2n=60 and 2n=2S380
are the only euploid numbers thatb
occur in the species Inaccurscies
from early literature on the cytology
of 8. robustum are excluded from
Appendix, table 1.

Bhat, Subbs Rasao, and Kan-
desami (5) identified the clones in-

volved in Sundarsraghavan’s study
of 8 robustum? Sundararagha-
van’s results, cited by Raghavan
(48, 44}, had been puzzling, Aec-
cording to these accounts, Sundara-
raghavan determined 2n—=64, 72,
80, 84, and 96 in several clones,
from which he suggested (assuming
euploidy and despite the number
2n==84} a polyploid series in mul-
tiples of 8. The clones Surdara-
raghavan studied had been sent to
India from the U.S. Department of
Agricuiture. 1t wasan unfortunate
choice of plants. One of the eight
clones, 28 N.G. 218, is now recog-
nized as & natural S, oficinarum X
S. robusium hybrid (48). Another
clone, Molokal 5099, is an ertifical
hybrid produced from crossing two
aneuploids (33). In the USDA
collection® four clones were mis-
labeled, Molokal 4575, 4826, 4972,
and 5193 (USDA Importations
1007, 1028, 1011, and 1029, respec-
tively). Sundararaghavan counted
2p=80, 64, 84, and 84 in these in-
correctly identified clones. The
mislabeﬂad clones with 2n=64 and
2n=84 may correspond with clones
recognized elsewhere {33) as aneun-
ploids. Sundararaghaven’s count
2n=80 for Molokai 4861 agrees
with the writer’s; his count 2n=4=64
for Molokai 4503 does not (Ap-
pendix, table 1}). The proposition
that a polyploid series occurs in S.
robustum in multiples of 8 is untena-
ble. Data from mislabeled clones
are excluded from Appendix, table

Reliable chromosome eounts from

t SUNDARARAGHAVAN, R. MORPHOLOG-
1cAL AND CYTOQENETICAL FEATURES OF
S. ROBUSTUM BRAND, AND JEWS. (8IC} AND
178 INTERSPECIFIC AND INTERGENERIC
HYBsrIps. [ Unpublished master's thesis.
Copy on file Madras Univ, 1954.]

¢ Prigk, 8., and BELCHER, B. A. NoTES
ON VARIETIES IN THE USDA COLLECTION.
Internatl. Soc. Suger Cane Technol. Sugar
Cane Breeders’ Newslet, No. 2, 1iem 19,
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the early literature on S. rebustum
cytology indicated that 2n=60 was
common in clones from the Celebes
and Borneo (10, 12, 18) and that
2n=80 was common in New Guinea
clones {22, 27, 29, 30). These early
studies dealt with clones that grew
at low elevations elong the silty
banks of tropicel rivers, Most of
the clones had rather large stems
and & habit of dropping their old
leaves and leaf shesihs, which left
their stalks exposed. Externally,
they often resembled aoble sugar-
cane, S. officinarum.

An extensive assembly of 8.
robustum and related wild plants
gradunlly aecumulated in USDA
and HSPA collections until these
two collections included most of the
surviving clones from the 1851 and
preceding sxpeditions. A cytologi-
cal study of this large accumulation
(38) confirmed the Frepondemnce
of 2n=560 and 80 in large-stemmed
8. robustum and established 2n-—=860
in the red-fleshed 8. robustum formsa
sanguineum. ‘The collections also
included many  smallstemmed
forms whose old leaves and leaf
sheaths persisted, giving the plants
a “‘thrashy” appesrance. These
small-stemmed forms were first ob-
tained (24) by Lennox and Pember-
ton and later by DBuzacott and
Hughes (18) and by Warner, Most
of them were found in and above
the Wau-Bulole goldfields of New
Guines. In these small-stemmed
clones 2n=60 and 80 =alsc pre-
dominated (33). Throughout the
collections a few aneuploid plants
exhibited sirople deviations from
eupleidy (one- or two-chromosome
differences). Others with greater
devistions from euploidy appeared
to be derived from hybridization.
Three smali-steramed aneuploid hy-
brid derivatives, sll from one seed
lot, had chromosome numbers inter-
mediate between 2n=60 and 80.
Thirteen large-stemmed aneuploid
hybrids, probably alt seedlings from

one msaternsl clone, had chromo-
some numbers that varied between
2n=100 snd 112; one sibling had
2n=ca. 160-163. The same study
(33) revealed very high chromo-
sume numbers, 2n—ce. 156-164,
in several clones from New Guinea’s
high interior. These plants with
very high chromosome numbers
had panicles that resembled the
paunicles of 8. robustum. Vegseta-
tively, they ranged from plants
very much like Adfiscanthus to
“egiant S. rodustum’ plants whose
drooping leaves were the only sug-
gestion of Miscanthus eancestory.
Saccharum X Miscanthus origins
were suspected (20, 33).

‘When Warner and Grassl’s 1957
collection became availabla, new
cytological studies confirmed the
ublquity of 60- and 80-chromosome
euploids among both largs- and
small-stemmed S. robustum (39).
Aneuploid hybrid derivatives were
found more widespread in nature
then was vpreviously supposed,
and cytomorphological observa-
tions confirmed several suspected
S. robustum X 8. spontaneum hy-
brids. ¥Yery high chromosome num-
bers, 2n=ca. 114-2053, in certain
clones from high elevations in New
Guinea confirmed Warner and
Grassl’s belief that the elones were
related to Seccharum X AMiscanthus
suspects from the 1951 expedition.

Preceding parsgraphs allude to
sneuploids as natural hybrid de-
rivatives, but the ¢hromosome num-
bers of these aneuploids usually
exceed the somatic number of either
putative parent. This seeming
paradox is reconciled by the ex-
ample of certain experimental
crosses. 8. officinarum iransmits
its somatic rather than its gametic
chromosome number to its hybrid
offspring when pollinated by 8.
spontaneum. Thus, the F, hybrids
have a chromosome number (2n4-#)
that exceeds the somatic number
of either perent. This chromosome
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jncrease oceurs consistently in 8.
officinarum X 8. sponfanewm crosses
and intermittently in several other
interspecific and intergeneric crosses
with Saccharum (15, £8, 84, 36, 41).
The peculiavity, accompanied by
chromosome losses and gains thai
lead to aneuplody, occurs again in
certain buckerosses (15, 16, 38, 40).
This  experience with unusual
chromosome incronses attending
artificial hybridization suggests that
high-chromasome Saccharim lound
in nature results from hybridization.

Two probable S. rebustum X S.
o\_fﬁ'icinar-,tm T, hybrids collected in
New Guinen have 2n=380. An-
other, 28 N.G. 218, was collected
as S. robustum, but its sweet juice
and chromosome number (2n=70)
mark it as a hybrid.

Appendix, table 1 documents the
conclusions reached thus far by
showing the chromosnme numbers
of individual clones. In the table,
S. robustum and its hybrids are di-
vided into ¢ytomorphological groups
described in a later section of this
bulletin. The table includes limited
observations on related wild species
from the geographical range of 8. ro-
bustum. S. spontaneum has 2n=80
in most the range of S. robustum,
but 96-chromesome euploids from
the Celebes are known and Bremer
reported 112-chromosome S. spon-
tanewm clones from Borneo (I13).
Among the clones listed as §. spon-
taneum (Appendix, table 1), one,
M. Moentai, is surely a hybrid de-
rivative. Whether aneuploidy in
51 N.G. 26, U.S. 57-72-2, U.S. 57~
77-2, U.S. 57-92-1, and U.S, 57-
170-1 and —4 indicates hybridity is
still uncertain. The pubescent leaf
blades of seedlings in the families
U8, 57-77, US. 57-170, and U.S.
57—171 sre o pecularity not usually
associated with S. spontaneum (21).
The Guadalcanal goilection of 5.
spontanewm establishes the onstern-
most distribution of the speciss,
Reports of indigenous §. sponta-

neum in Fiji {4, 81, 32) stem from
another misiabeled clone, the
USDA'S importation 1532.°

Afiscanthus floridulus is widely
distributed in Melanesin. The few
clones from this area thut were
studied cytologically typically had
9n=38. Several New Guinea clones
also had accessory chromosomes
(37).

Eulatia fastigiate (Nees ex Steud.)
Haines may have been recently in-
troduced intc New Guinen. One
seedling survived from three collec-
tions (W & G 593 from Wantoat
and W & G 615 and 617 from
Bulolo). It had 2r=18 chromo-
sormes (42). N. L. Bor of the Royal
Botanical Gardens, Kew, identified
a specimen sent to Kew and indi-
cated the species is common in
India.

Erignthus arvndingeceus clone 28
N.G. 7 was collected from Lake
Murray, New Guiner. It has
2n=00.

Several clones not listed in Ap-
pendix, table 1 have special interest.
Warner and Grasst (48) collected
57 N.G. 24 as 8. robustum. In the
USDA collection (Imp. 2479) it has
o striped stalk, sweet juice, and
2n=80; it is now considered S.
officinarum. A striped clone, 57
N.G. 77 (Imp. 2478), was collected
near Wewank, New Guinea, as 8.
officinarum because natives consid-
ered it a primitive chewing cane; in
its eytology (2n=90) and in the
vegetative morphology of its solid
dark-purple offshoots it is identical
with 57 N.G. 233 (Imp. 2694) col-
lected as S. edule Hassk. from the
Sepik River, New QGuinea. Clone
57 N.G. 249 (Imp. 2710) was col-
lected as S. robustum from a garden
at Honiara, Guadaleanal. Its chro-
mosome number 2n=70 mark it as
a hybrid. 1i has small stems, but
its lenves are broad. Its place in the
classification remains undetermined.

¢ See footnote 5, p. 4.
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MEIOSIS

When pollen mother cells were
used to determine chromosome
numbers of §. vobustum, reasonably
accurate impressions ol meiosis were
formed. Similarly, constant or
inconstant chromosome numbers
among seedlings indicated meiotic
stability or instability in parental
clones.  Recent studies of pollen
mother cells. however, were ex-
pressly intended to characterize
melosts in 8. robustum and its
relatives. The observations are
summarized in Appendix, table 2.
An analysis of 10 diakinesis or first
metaphase cells, or both, from each
clone was attempted; but, {for some
clones, fewer cells had to suffice.
For many clones, crowded nuclei
and sticky chromosomes made
analysis impossible.  Surprisingly,
a few cells in Aolokal 6081 and
several in 51 N.G. 88 (fig. 1, 4, B;
2, <, B), plants with very high
chromosome numbers, could be
analyzed. To most difficult clones,
however, lagging chromosemes at
first anaphese (fig. 3) and micro-

nuclel in the microspore quartets
gave the only measures of
rregularity. First anaphase bridges
occurred se infrequently they are
not tabulated here.

Generally 60- and 80-chromosome
forms exhibited high {requencies of
bivalents and low frequencies of
irregularities.  This  observation
agrees with the thesis that 60- and
80-chromosome forms are euploids.
Generally clones with other chromo-
some numbers exhibited meiotic
irregularities.  This observation
agrees with the thesis that they are
aneuploid  hybrid  derivatives.
Occasionally hybrid devivatives ex-
hibited  relatively  undisturbed
meioti¢ divisions. Such is the case
with Molokai 6038 and U.8. 57-76-
3. Alolokai 6038 is a member of a
family with wvariable chromosome
nuinbers. U8, 57-76-3, 1in
nossessing rhizomes, shows definite
morphological evidence of S
robustum X 8. sponteneum hybrid
ancesiry.

CLASSIFICATION

Bremer (f4) suggested that 60-
chromosome  euploids should be
recognized as a species distinet
from 80-chromoesome 8. robustum,
but consistent morphological dil-
ferences do not  distinguish  60-
from 80- chromosome [orms.
Bremer (10, 74} veported that
ciliate lodicules and long hairs on
main  panicle axes distinguished
60-chromosome Celebes and Borneo
clones, but these features do not
characterize all  60-chromosome
forms. Pubescent leaf blades and
purple callus halrs are common but
not ubiquitous among 60-chromo-
same forms; neither are they con-
fined to clenes wilth 2rn=60. Once,
stolons or rhizomes were thought
to characterize 8Q-chromosome 8.

T(5-193 O —(3—-2

robustum (9, 14, 19, 33). This
error came {rom misinterpreting
the growth of 8. robustum along
tropical riverbanks, (See illustra-
ticns of Brandes (9, fig. 12) and
Grassl (19, pl. I[T).) Stalks that
fell across flat muddy riverbanks
grew erect from their tips, and the
erect  tips  fell again. This
process, which may have been re-
peated, produced prostrate stems
that resembled but were not true
stolens (84). No consistent mor-
phological differcnces facilitate the
separation of all 60- from all 80-
chromosome forms.

8. robustum forma senguineum
is distinguished by a red pigment
in its pith. Gross morpholozy also
betrays the most obvious 8.
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Ficuae 1.—4, First meiotic metaphase in Saccharion X Miscanthus, clone 51 N.G.
88 {Imp. 1970). B, Dingrammuatic interpretation of configurationsin A; 7311+ 10:.
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Fravne 2.—, Ficsl melotic metaphnse in Saccharum X Aliscanthus, clone 51 N.G. 88

{Imp. 1970},

robustum X S. sponlaneum and Sue-
charwm X Afiscanthus hybrid deriva-
tives.  Meaninglul divisions  can-
nol be made among the residue
from either morphological or eyto-
fogical observations alone. To be
sure, there is much varinlion of
bolhk kinds, bul morphoelogical simi-
larities are not confined within
boundaries set by cytological dif-

2, Dingrummatic interpretations of vonfigurntions in A: 73;+ 9.

ferences. Neither do morphological
differences  consistently  distin-
wuish the cylologicel types. It
15 appropriete, therefore, to rec-
ognize both 60- and 80-chromo-
some vuploids as 8. rebustum and
the anouploid hybrids that re-
semble them as & robustum X 8.
robusium derivatives. Gross mor-
phology combined with chromoesoms
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1k

Frcuae 3.—First meiotic anaphase-telophase in Saccharum X Miscanthus, clone 51
N.G. 88 (Imp. 1870).

numbers, however, makes recog-

nition of several types possible.
Brief descriptions of the S. robustum
types and of hybrid derivatives
sometimes collected as S. robustum
follow.

Port Moreshy type—The Port
Moresby type of S. robustum in-
cludes euploids with 2n=280 chro-
mosomes and large stalks. The
stalks often grow 20 feet high or
more, and their diameters renge
from 3% to 1% inches. The leaf
blades are broad, and their surfaces
are usually glabrous. The blades
and sheaths of old leaves fall;
thus, mature stalks are exposed.
Inflorescences are large compound
panicles. This type of S. robustum
1s usually found below elevations
of 300 feet on ailuvial riverbanks.
The type specimen of 8. rebustum
was teken from 28 M.G. 251, a
clone collected from s Laloki River

bank near Port Moresby, New
Guines.

Goreka type—The Goroka type
of S. robustum includes euploids
with 2n=80 chromosomes and small
stalks. Stalks rarely grow 20 feet
high, and their diameters range
from % to 1 inch. Leaf blades sre
correspondingly narrow; and their
surfaces are usually glabrous; but,
a few clones—Molokal 5193, 51
N.G. 3, 51 N.G. 27, US. 57-125-1
and —2—have pubescent blades,
Old leaves and leaf sheaths persist;
thus, the stalks are hidden end the
plants have a trashy aspect. The
compound panicles are somewhat
smaller than those of the Port
Moresby type. Goroka type S.
robustum is found above 300-foot
elevations. Usually it is found be-
tween 5,000- and 7,000-foot eleva-
tions. It has been collected near
rivers, but mtore often it comes from
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drier sites. This type of 8. robus-
tum was collected extensively from
the Goroka-Ko’'mperi areas of New
Guines.

Red-fleshed type.—The Red-
fleshed type of S. robustum {forma
sanguinewm) includes euploids with

2p=60 chromosomes and large
stalks containing red-pigmented
pith. The size of stalks, leaves,

and panicles are similar to those of
Port Moresby type. Old leaves
and ieaf sheaths faﬁ, which exposes
stalks that, perhaps more than
those of any other 8. robustum form,
resemble the stalks of 8. efficingrum.
Red-ifleshed 8. robustum grows ex-
tenstvely st about 100-feot eleva-
tions along the Sepik River, New
Guinen, in sites that may be flooded
for long periods. 1t bas not been
found elsewhere.

Teboe Salah type.—The Teboe
Salah type of 8. robustum includes
the original Tenanggé and Teboe
Salah clones nnd sumilar 80-chro-
mosome cuploids with large staltks.
Stalks, leaves, panicles, and ecologi-
cal preferences are similar to thase
of the Port Moresby type, except
that pubescent leaf blacﬁzs aTe very
comimon in this group. Borneo and
Celebes clones reportedly have cili-
ate lodic.les and long hair on the
paanicle axes. Wild canes of this
type were known in a Borneo
vernacular as Teboe Salah {(or Tebu
Salah).

Wau-Bulolo type.—The Wau-Bu-
lole type of S. robustum includes
euploids with 2n=80 chromosomes
(fig. 4) and small stalks. Stalk and
panicle sizes ave similar to those of
the Goroka type. The width of
the narrow leaf blades correspend
with stalk diameters. Pubescent
leaf blades nre very common in this
group. Ecologicaf preferences are
simitur to those of the Goroka type.
Wau-Bulolo type S. robustum has
been collected below 100-foot and
up to 7,000-foot elevations, bus it
is usually found between 1,000- and

4,000-foot elevations. The iype
takes its name from the Wau and
Bulolo areas of New Guinea, where
it occurs extensively.

Large-stemmed S. robustum hy-
brids.—The aneuploids that re-
semble one or another of the
large-stemmed euploid types (Port
Moresby, Red-fleshed, or Teboe
Salah types) are considered to-
gether as large-stemmed S. robus-
tum X 8. rebustum hybrid deriva-
tives. They usually have 2n=
73-112 chromosomes (fig, 5), but
one clone has 2n=63 and another
2n=168. Althoughk there is much
varintion among these clones, their
gross appearance and ecological
preferences are similar to those of
the lnrge-stemmed suploidas.
Among them are many clones with
and many ciones without pubescent
leaf blades. Several clones from
the lower Sepik River, New Guinen
have red or pink pith. Along the
lower Sepik River the aneuploid
forms that do not have red or pink
pith (often collected as the “yellow
fortn’’) oeccur only on the better
drained sites.

Small-stemmed S. robustum  hy-
brids,—Only s few aneuploids re-
semble the small-stemmed euploid
types (Goroka and Wau-Bulole
types). These few aneuploids are
copsidered together ns the small-
stemmed S. robustum X 8. robustum
hybrids and hybrid derivatives.
Their chromosome numbers range
from 2n=563 t0 2n=7941 fragment.
These small-stemmed S. robustum
hybrids resemble the small-stemmed
euploids in gross morphology and
ecological perference.

S, robustum X S, officinarum.—
Only three natural S. robustum X
S. officinarum hybrids are recog-
nized in the collections (Appendix,
table 1}. They have 2n=70, 80,
and 80, all plausible F, chromosome
numbers. These plants resemble
large-stemmed euploid S. robusiwm,
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Froure 4.—Mitosis in a leaf cell of Wau-Buloclo type 8. robusium from Dumpu,

New Guinea.

but they have soft stems and sweet
juice.

8. robustum ¥ 8. sponioneum.—
S. robustum X 8. spontaneum hy-
brids and hybrid derivatives are
recoghized by their gross morphol-
ogy. Although their stalks, leaves,
and ecological preferences resemble
those of the small-stemmed §.
robustum euploids, their panicles are
intermediate in compounding and
size between those of S. robustum
and S. spontuneum. Furthermore,
they possess rhizomes, a characteris-
tic of S. spontgneum not S, robustum.
Their chromosome numbers (fig. 8)

Clone U.B. 57-152-3, 2n=50.

range from 2n=80 (possibie F,'s)
to 101.

Saceharum X Miscanthus.—Sae-
charum X Miscanthus hybrid deriv-
atives 1include aneuploids with
very high chromosome numbers
(figs. 7, 8, and 9). The range of
stalk size is extreme. Some small-
stemmed clones with stalks about
I{ inch in diameter hardly differ
vegetatively from Miscanthus flori-
dulus, but their large compound
panicles resemble those of Sac-
charum. Large-stermmed clones
with stalks about 1 inch in diameter
betray their rvelation to AMiscanthus
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w

Figure 5, —Mitosis in a leaf cell of a large-stemmed 8. robustum X 8. robustum deriva-

tive from the Sepik River bank near Ambunti, New Cuinen.
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Froure 6.—DMitosis in a leaf cell of a
8. robustum X 8. sponianeum deriva-
tive from near Mumeng, New Guinea.
Clone U.8. 57¢85-1, 2n=100.

mainly in their drooping leaves.
Oue clone has 2n=114-117, an-
other has 2n=140, and chromo-

Clone U.8. 57-96-4,

some numbers of the others renge
from 2n=152 to ea. 205. These
high-chromosome Saccharum X
Muscanthus hybrids grow at eleva-
tions of 3,800 to 7,000 feet in the in-
terior of New Guinea, Many come
from untended sites; others come
from gardens or garden fences.
{Melanesians use several forms of S.
robustym and its hybrids to con-
struct buildings and fences.) One
small-stemmed clone, 57 N.G. 153,
is variegated and another, 57 N.G.
131, hes no midrib; they probably
were preserved by the Melanesians
85 curiosities or ornamentals.

Plant size and stalk diameter fig-
ure prominently in the forgoing
descriptions. Size differences per-
sist under uniform econditions.
Nevertheless, repeated reference to
“lagrge-stemmed’> and “small-
stemmed” forms is a convenience
thet may unduly emphasize an
obvious and useful difference at
the expense of important assoeiated
morphological cheracters and eco-
logical preferences. The large-
stommed hybrids and the Port
Moresby, Red-fleshed, and Tebos
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Freune 7.—2Miitosis in o leaf cell of Saccharom X M iscanthus from NMendi, New Guinea.
Cilone 51 N.G. 106 {Imp. 1986}, 2n=193 or 164.

Ficore 8.—2Mitosis in o leaf cell of Saccharum ¢ Miscanthus with thin albino stripes
on stalks and leaves. Clone 37 N.G. 153 (lmp. 2609}, 2n=197-200, From n
garden fence at Tari, New (uinea.
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Froone 9.—>litosis in o leaf cell of Saccharum X M iscanthus from the Wissel Lakes,

New Cuinen,

Salah types of 8. robustum usually
come from silty riverbanks or the
edges of low meandering rivers.
Alse, they usually have large com-
pound panicles and are free strip-
ping (old leaves and leaf sheaths
drop, which exposes the stalks).
The small-stemmed hybrids and
the Goroks and Wau-Bulolo types
of 8. robusbm usually come from
well-drained sites, have medium-
sized panicles and are trashy (old
leaves and leafl sheaths persist).

As with most biological classifica-
tions, there are noncenforming in-
dividunls. Some clones with rather
meager stems seem to belong in
large-stemmed categories, because
they have exposed stalks, large
inflorescences, and  appropriate
ecological preferences. Similarly,
some clones with medium-large
stalks seern to belong in small-
stemmed categories, because they
are trashy, have small panicles, and

T65-103 O—L5——3

Clone U.8, 57-145-2, 2a=170 or 171.

come from rather rigorous sites.
It is necessary, therefore, to be
liberal with the terms large (usually
% to 1Y inch) and small (usunlly ¥
to 1 inch) in describing stalk
diameters.

Some of the recaleifrant clones:
Intermediacy is illustrated by Lhe
80-chromosome clones 51 N.G. 35,
51 N.G. 83, 57 N.G. 56, 57 N.G.
208, and seedlings in the flamily
U5, 57-94, which have mediam-
lnree stalks but clinging leaves,
Clones 51 N.G. 55, 51 N.G. 63,
and 57 N.G. 208 were placed in the
Goroka group because their leaves
are very persisient; the others were
placed in the Port Moreshy group
because their leaves were less per-
sistent. Among  60-chromosome
clones U.S. 57-75-1 has large stems,
but 1§ was placed in the Wau-Bulclo
group because its leaves persist.

Some clones seem to lie beyond
the variation of sny group. The
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extremely thin-stemmed clones 51
N.G. 3 and 31 N.G. 27, despite
their pubescent leaf blades and Inck
of rhizomes, resemble S. spon-
tanewm. Because of their 80
chromosomes and small trashy
stems, they were placed in the
Goroka group. The ellipsoidal
rather than conical panicles and
white or yellow rather than purple
stigmas of seedlings of the families
U.8. 57-83 and U.S. 5784 set them
apart, but because of their 60
chromosemes, medium-sized stems,
and clinging leaves, they were
pleced in the Wau-Bulolo group.
Certain  small  80-chromosome
Guadaleanal clones, Molokai 6006—
6010 and seedlings of the family
US. 57-161, differ considerably
from any other collection. They
flower early and late in Floride and
year around in Haweii. They may
well deserve recognition as a dis-
tinct botanical form or even species,
but to place them in a unique

TECHNICAL BULLETIN 1337, U.5. DEPI. OF AGRICULTURE

category on the strensgth of so
few collections seems premature.
Hence, because of their 60 chrome-
somes, small stems, and clinging
leaves, they were placed in the
Wau-Bulolo group.

One other peculiarity in the
grouping must be mentioned.
Maternal clones in nature are
usually exposed to open pollingtion.
Furthermore, since seed lots
collected in nature may include
seeds from more than one maternal
clone, seedlings grown from them
may be full or half siblings, but
they need not be. Thus, 80-
chromosome clones iz the family
U.S. 57-125 were placed in the
Goroka group, but aneuploids in
the same family were considered
smali-stemmed hybrids. Similarly,
60-chromosome Jones in the family
US. 57-120 were placed in the
Teboe Saleh group, but U.S. 57—
120-6 was considered & large-
sternmed hybrid.

DISTRIBUTION

A discussion of the geographical
renge of 8. robustum is necessarily
fragmentary. Most of the collect-
ing in New Guinea has been done in
Papus and the Territory of New

Guinea. Although Warner and
Grassl (48) spent a month collecting
in Irian Barat, large areas there an
alse in western Papus remsin un-
sampled. Wild Saccharum has nost
been sought in the Moluccas, and
only spotty collecting represents the
Celebes, Borneo, and the Solomon
and New Hebrides Islands. With
these iimitations, the geographical
distribution of §. rebustum types
and their hybrids is ustrated in
figure 10. Sympatric 8. spontaneum
is also shown.

The &Q-chromosome Port Moresby
type appears concentrated in south-
eastern New Guinea, but it has been
collected also along the northern
coast of New Guines, along the

Toriu River on New DBritian’s
Guazelle Peninsula, and at Imers on
Efste Island in the New Hebrides.
The New Hebrides collection rep-
resents the easternmost extension
of the species’ geographical range.
Port Moresby type S. robustum is
shown on New Guinea’s Vogelkop
Peninsula (fig. 10) on the strength
of Nishiyama’s (29, 30) reports of
80-chromosome 8, rebustum clones
and his personal communicstion.
The clones probably came from the
Japaznese  agricultural  projects
(World War IT) near Manokwari
or the Momi-Ransiki area, in which
case their ultimate origin might be
elsewhere. Warner and Grassl col-
lected 60-chromosome but no 80-
chromosome 8. robustum near Man-
okwari. The port Moresby type
has been collected no higher than
300-foot elevations,

The 80-chromosome Goroka typs
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Figure 10.—Geographical distribution of 8. robustum (above) and of natural hybrids
and S. sponfaneum (below).

8. robustum seems to be concentrs-
ted in the high eastern plateaus of
New Guinea. It was collected ex-
tensively near the headwaters of
the Purari, Ramu, and Markham
Rivers at 5,000- to 7,000-foot ele-
vations, It was also found at 800-
foot elevations on the Ramu River
and at 300-foot elevetisns on the
Markham River. One collection
came from a 3,800-foot elevation
on the Baiyer River, & secondary or
tertiary tributery of the Sepik
River.

Warner and Grassl (48) described
broad expanses of the Red-fleshed
S. robustum along the lower Sepik
River between Ambunti and Pagwi
and near Angoram {the Angoram
collection consisted of large-
stenmed red-fleshed aneuploids).
They suggested that it may be
distributed alopg the Sepik to the
mouth of the Yellow River. It has
not been collected elsewhers.

Before the 1857 expedition Teboe
Salah type S. robustum was known

only from eastern Borneo and.

northern and central Celebes.
Warner and Grasst’s collections

65-183 O—85-——4

from New Guinea’s Vogelkop Pe-
ninsula, however, belong to this
group. Furthermore, several of the
large-stemmed 8. robustum they
collected across northern New
Guinea also were found to be Teboe
Salah types; so was their collection
from Buka Island in the Solomon
Islands. Usually, this type was
found at low elevations along silty
siream banks, but one collection
came from what appeared to be an
abandoned garden at an 1,800-foot
elevation (Appendix, table 1),

The Wau-Bulolo type of S. robus-
tum occurs mainly in eastern New
Guineg nesr the Francisco Riverat
Salamaua, near Lae, along the
Markham River, and especially in
the goldfields near Wau and Bulolo
above the Markham River. A few
colleetions from outside this ares
fall in the Wau-Bulolo group, but
they seem atypical. The atypical
forms are the smsall clopes from
Guadsleanal and the larger clones
with white or yellow stigmas and

eculinrly shaped panicles. A col-
Eact.ion of the latter came from the
Wau-Bulolo goldfields, but another,
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the family 1.5, 57-83, came from a
drainage separated from the gold-
fields by o high divide.

Bremer (/3) reported an 89- or
90-chromosome plant among 80-
chromosome Teboe 3alahs from the
central Celebes. This aneuploid
clone surely would fall in the large-
stemuned 8, robustum X S. robustum
group. Many New Britain clones
were also aneuploids (33). Simi-
larly, many of the clones Warner
and Grassl collected in northern
New Guinea as “yellow” or “nor-
mal” forms (by which they meant
forms that resembled Port Moreshy
clones) proved to be aneuploids.
All the “yellow” forms {rom the
better drained sites along the lower
Sepik River were aneuploids. More
often than net, large-sternmed farms
collected near river mouths along
New (Guinea’s northern coast also
proved to be aneuploids. The
known distribution of large-
stemmed S. robustum X 8. robustum
hybrid derivatives, then, is {rom the
Celebes across the northern coastal
areas of New Guinea to the Gazelle
Peninsula of New Britain.

Small-stemmed S. robustum hy-
brid derivatives were collected in-
frequently, One seed collection
from the Wau-Bulolo goldfields
produced saveral sueh hybrids. An-
other seed collection from the

1337, U.8. DEPT. OF AGRICULTURE

Baiyer River, New Guinea, gave
rise to a few more small-stemmed
hybrids. Clone 57 N.G. 249, a
plent from Guadalcanal tentatively
listed as a small-stemmed hybrid
{Appendix, table 1), may yet prove
to be Saccharum edule.

Only a few clearly recognized
S. rebustum X 8. spontanewm hy-
brids and hybrid derivatives were
studied. The origin of the clone
Ura is unknown, but its native
name “Aiyura” is the name of a
New Guinea village at the Ramu
River headwaters. One collection
of S. robustum X 8. spontaneum hy-
brids came from Garainn above
Morobe, New Guinea, and another
from the Wau-Bulolo goldfields.
Warner and Grassl (48) reported
S. robustum X 8. spontaneum deriv-
atives in great numbers on the lower
flood plain of New Guinea’s Mark-
ham River.

Saccharum X Miscanthus occurs
in New Guinea’s high central in-
terior. In the Territory of New
Guinea and in Papua it was found
both in and out of eultivation from
Goroka in the east to Telefomin in
central New Guinea. Far to the
west near the Wissel Lakes, Warner
and Grassl collected Saecharum X
Miscanthus on their only visit to
the highlands of Irian Barat.
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TABLE 1.—Chromosome numbers and origins of Saccharum robustum clones and related sympatric species and hybrids

APPENDIX

excluding S. officinarum end S. edule

Specics, type, and
clone !

Authority

Origin

Latitude and
longitude

Elevation,
feet

Collection
number 3

Saccharum robustum

Port Moresby type:

Molokai 1199
Molokai 1227
Molokai 1236
Molokai 1238
Molokai 1290

Molokni 4782
Molokai 4861,
Imp. 1010.
Molokai 4881
Molokai 4922
Molokai 4972
Molokai 5006
Molokai 5044
Molokai 5084
Molokai 5234

Molokai 5852

Molokai 5853
Molokai 5854
Molokai 5855
Molokai 5856

New Guinea:
Laloki River bank
near Port Moresby.
d

New Britain:
Toriu River

New Guinea:
Laloki River bank

near Fort Moresby.

147°10" E_._

147°10' BE_._
. 147°10" E_._
.147°10' B
. 147°10" B_._
147°10° E_._

151°45' W___
151°45" E___

151°45° ©___
151°45' B__.
151°45' B___
3. 151°45' BE___
. 151°45' B___
. 151°45" BE___
151°45' E.__

147°10' E.._

147°10' E___
. 147°10' B___
. 147°10' E___

147°10' E...
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. 104, Imp. (33)|- XKemp Weish River at | 9°55' 8. 147°50' B___
. Niuinuka.
. 251, Imgp. (22,27,3347) Laloki River bank 9°357 8. 147°10 B __
. ‘(9 near Port Moresby:.
. 140, Imp. , (33) e 9°35' . 147°10" B __

.1, Imp. . *) Stream bank between | 9°35’ 8. 147°10' E__.
: Brown and Laloki
Rivers near Port
Moresby.
. 2, Imp. ®) do 9°35' S. 147°10' E. ...

. 3, Imp. *) Brown River bank 9°35' 8. 147°10' E...
. . near Port Moresby:
. 56, Imp. ) Gogol River bank 5°15" S. 145°40' E__.
. near Madang.
. 201, Imp. ) Tami River bank 2°45' S. 140°45" E___
. near.Hollandia,
. 255, Imp. ® Str((ls\zl}m bu)nk at Epo 8°45" S. 146°35' E___
ekeo).
Stream bank at 8°45' 8. 148°10' E_._
Popondetta, Endesi
Creck drainage.

New Hebrides:
Imernon Efate Island._| 17°40" S. 168°20' E__
New Guinea:
Vogelkop Peninsula? 7__

. 143°15" E___
. 143°15' B___
. 143°15" B___
. 143°15" E-__

) . . 143°15' E___
Tami River bank near | 2 . 140°45' BE_ . .
Hollandia.
U.8. 57-149-2 . . 140°45' E. ..

See footnotes at end of table.
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TaBLE 1.—Chromosome numbers and origins of Saccharum robustum clones and related sympatric species and hybrids

X
excluding S. officinarum and S. edule—Continued H

Origin .
Species, type, and Collection
clone * Authority number 3
Latitude and Elevation,
longitude feet

Saccharum robustum-——
Continued

‘Goroka type:
Molokai 4349 ; Upper Ramu River 6°10’ S. 145°55' E. .

near Kainantu.

Molokai 4353 d 6°10" 8. 145°55" E___

Molokai 4357 ( 6°10’ 8. 145°55" E___

Mo})ooka.i 4360, Imp. 6°10" S. 145°55' E___
1005.

(=]

Molokai 5248 6°10’ S. 145°55' E___
Molokai 5300 do 6°10’ 8. 145°558' E___
Molokai 5549 Ko'mperi Valley, Purari-| 6°15’ 8. 145°50" E.__
River drainage.
Mgl%l;ai 5573, Imp. d 6°15' 8. 145°50' E___
164.
Molokai 5698, Imp. Upper Ramu River 6°10" S. 145°55' BE__.
1031. near Kainantu.
Molokai 5701 80 d 6°10’ S. 145°55’ E___
Molokai 5715 6°10’ 8. 145°55’' E___

Molokai 5803 Gorok 6°5' S. 145°25' E____
Molokai 5805 , 6°5' S. 145°25' E____

Molokai 5806 ; d | 6°5' 8. 145°25' E____
Molokai 5807 6°5' 8. 145°25" E_..__
Molokai 5809 6°57 8. 145°25' E____
Molokai 5812 ¢ 6°5 S. 145°25' E____
Molokai 5813 : Asaro River near 6°5' 8. 145°25' BE_._.
Goroka.

S.
S.
S.

Molokai 5193 6°10/ S 145°55' E___
S.
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Molokai 5815
Molokai 5816
Molokai 5817
Molokai 5818
Molokai 5819

Molokai 5820
Molokai 5821
Molokai 5823
Molokai 5824

Molokai 5825
Molokai 5827

Molokai 5828
Molokai 5829
Molokai 5831
Molokai 5832

Molokai 5834
Molokai 5835

Molokai 5836
Molokai 5838
Molokai 5839
Molokai 5842
Molokai 5847

Molokai 5848
Molokai 5849

Molokai 5905
Molokai 5911

51 N.G. 8, Imp. 1915.
51 N.G. 7 Imp. 1919.
51 Ig G. r’7 Imp.

19

See footnotes at end of table.

Ko’ mpen
Amari in'Ko'mperi
Valley.

Nig lgumu Chimbu
1str1ct.

Gogme, Chimbu
District.

do
Koronigl, Chimbu
District.
Wahgi River near
Mt. Hagen Station.
Kum River near Mt.
Hagen Station.
d

Markham River near
Gabsonkeke on
Nadzab road.

Purari Rwer drainage:

Amurl in Ko'mperi
Valley.
Goroka

6°5''S. 145°25' E.__ .
6°5' 8. 145°25' K___.
6°57 8, 145°25' B____
6°15' 8. 145°50' B__.
6°15" S. 145°50' E___

6°157' 8. 145°%50" B. __
6°15' 8. 145°50" B __
6°15" 8. 145°50° E___
6°8.145°%' BE_..___.

6° 8. 145°5' |
5°55” 8.

5°55" 8. 145° E
5°65' 8. 145° B
5°65’ 8. 145° E
5°50’ 8. 144°55’" E.._

5°50" §..144°10' B._.
5°50" S. 144°10/ B___

5°50’ 8. 144°10' B. ..
6°5' 8. 145°25' B_._.
6°5! 8. 145°25' K. _.
6°5’ 8. 145°25’ E.._.
6°35’ 5. 146°45" E.__

6°35' S, 146°45' E__.
6°35' S. 146°45' E___

6°5' 8. 145°25 E____
6°15" S. 145°50' E.__

5°6'.8. 145°25' B____
5°6’ 8. 145°25' E____
5°5' S. 145°25' BE____
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TaBLE 1. ——-Chromosome numbers and ns of
mng S. officinarum and S. edule—Continued

Saccharum robustum clones and related sympatric species and hybrids

Origin
Species, type, and Collection
clone ! 2n 2 Authority number 2
Place Latitude and Elevation,
longitude feet
- Saccharum robustum—
Continued
Goroka type—Con.
51 N.G. 55, Imp. 211 S (33) Aiyura, Ramu River 6°20' S. 145°55' E___ 6, 000
1953, __drainage.
51 N G 63, Imp. 80 acooan (33) Ko’'mperi, Purari 6°15' S. 145°50' E__.. 6, 000
1958 River drainage.
57 N G 208, Imp. 80 . i Q] Balx)xlu River bank at 5°50" 8. 145°45' E___ 809
umpu.
B O 8 S 57—125—5 _______ 80 coeo- ® Baiyer River bank, 5°30' 8. 144° E....._ 3,800 | W& G725
Sepik River
drainage. .
U.8. 57-125-6.__ .- ® ] e (s JPR 5°30° 8. 144° E_____. 3,800 | W& G725
Red-fleshed type: Sepik River bank .
Molokai 6103.____- .- Q] elow Pagwi-.__ .- 4°5' S, 143°BE._____. 100 | W& G 809
Molokai 6107. - - ) SR (' . 45 8. 143°B__.._.. 100 | W & G 809
Molokai 6108______._ () IS [\ M 4°5'S. 143° E_______ 100 | W & G 809
2891_;15G. 219, Imp. (33) At Ambunti_____._- 4°15' 8. 142°50' E____ 100 .
28 N G. 219A, Imp. | 60..ccnco- (33) coodoo oo 4°15’ 8. 142°50’ E__._ 100
57 N G 105, Imp. 60l ® Near Maprik ... __ 4°5' S. 143° E_..__-- 100
57 N G 230, Imp. 60 - - i ® At Pagwi____....._| 4°5' 8. 143°E_______ 100
U. S 57-—158—- _______ 60 e © Near Japanout 4°5' 8. 143° E___._ .. 100 | W & G 808
Village opposite
. Pagwi.
U.S. 57-158-2__. ... 60 ooloe ® IS [ YOS 4°5’ 8. 143° E_____.. 100 | W & G 808
U.S. 57-158-3__..--- 59 oo ) ST [ I 4°5" 8, 143° E____.-. 100 | W & G 808

92
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U,

Teboe Salah type
Molokai 6069 . Edge of Ramu River 5°5" 8. 144°45' BE_. __
at Atemble.
57 N. G 168, Imp. Andai River bank near | 0°55’ 8. 134° B
2847 Manokwari.
57 N G 170, Imp. Bami River bank near | 0°50’ 8. 134°5' E____
Manokwari.
57 N G 217B Imp. Ramu River bank at 5°5'°8. 144°45' B___.

Atemble,
Solomon Islands:
57 N.G. 250, Imp. In a garden on Buka 5°15' 8. 154°35' B__.
2711. Island.

Celebes:
Tananggé * (10, 18) On the plain of the 0°35' N. 122°35' E__.
Pagoejamin River

near Gorontalo,
Tananggé Lakea, ) (383)

Imp. 1530

Tebole Salah II (13) Mahakam River 0°15’ 8. 116°35' E. ..
elajan,
Teboe Salah Melak___ (18) Malavllmlkam River near | 0°15" 8. 115°50' E___
elak.
Teboe Salah M, (13) Mahakam River near | 0°10' S, 116°45' E__..
Ma Kaman (Moara ]
Kaman).
New Guinea:
Sepik River drainage:
ear Bamy:k . 143° E
. 143° E
. 143° E
. 143° E
. 143° E
. 143° E_._.__
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TABLE 1.— Chromosome numbers and origins of Saccharum robustum clones and related sympatric species and hybrids &
excluding S. officinarum and S. edule—Continued

<
Origin sod
Species, type, and i Collection
clone! 2n 3 Authority number ?
Place Latitude and Elevation, Pl
longitude feet g
w
Saccharum robustum— g
Continued B
M
Teboe Salah type—Con. =3
U.8. 57-120-1_. .- 60. e ) At Lumi®. ..o 3°35° 8. 142°15" B__._ 1,809 | W & G 697 E
U.S. 567-120-2_ oo 60 o Q)] codoM___ .- 3°35' 8. 142°15" E__. 1,800 | W& G 6497 -
U.8, 57-120-4_ ... 60.. - -_li-- Q) eendo¥ o 3°35" 8. 142°15' B___ 1,800 | W & G 697 €
U.S. 57-144-1___.... 60 - ® Andai River bank 0°55' S. 134° E__._.. 20 | W& G 763 i",
near Manokwari. : *
U.S. 57-144-3______. 1] | I Q)] U« U+ Y, 0°55' S. 134° E._.___ 20 | W& G 763 o
U.S. 57-144-4__.__ .. 60, oo ® PRI« s TR, 0°655' 8. 134° E______ 20 | W& G763 in
U.S. 57-154-1___.__. 60, Cimmenen Q) Tdge of Ramu River 5°5' 8. 144°45' E____ 100 § W & G 801 |
) at Atemble. o
U.S. 57-154-2._.-_-. 60, amaa ®) JERITIY « [+ YRS 5°5' S, 144°45' E__ .. 100 | W& G 801 )
U.S. 57-154-4_ ...} 60 - _-ooo_- ® JICHPIN s [« oI 5°5' 8. 144°45’ E_.__ 100 | W & G 801 :3
U.S. 57-154-5_. ... (i1 Q)] Y « [+ YU 5°5" S, 144°45' B_.__ 100 | W& G 801 ’
Wau-Bulelo type: =)
Molokai 4503, Imp, . | 60 . cnnoon (33) Markham River near 6°15' S. 146°15" E___ 900 | L & P 32-33 1
- 1006. 64 i ) Kaiapit. L
Molokai 4515 .- .- {0 S (3%) RO ¢ 1 6°15’ S, 146°15’ E.__ 900 | L. & P 32-33 g
Molokai 4669_____- (111 . (33) Bulolo River at Wau, 7°20' S. 146°45' E__. 2,000 | L& P35 =
Markham River g
drainage. t
Molokai 4722 _ . .... 60. ool (33) Frgnlcisco River at 7°5' 8, 147°5' E____. L100 | L& P39 g
: alamaua,
M°l°2‘f18i 4730, Imp. | 60 _ . -...- (33) SR s s TSSOSO 7°6"S. 147°5' E_.___ L100 | L& P 39 g
1027. i :
Molokai 4826_.____- 60 oo (33) U s |+ T 7°5' 8.147°5' E_____ <100 | L& P 38
Markham River
drainage:




Molokai 5275
Molokai 5681
Molokai 5685
Molokai 5843
Molokai 5844
Molokai 5845
Molokai 5919
Molokai 6006
Molokai 6007

Molokai 6008
Molokai 6010

Molokai 6020

57 N. C- 11, Imp.
2466
57 N G 12, Imp.

57 N.G. 21, Imp.
2476

57 N. G 22, Imp.
247

57 N G 44, Imp.
2522,

57 N. G 246, Imp.
3177

Seec footnotes at end of table.

Bulolo River at
Wau,

Bulolo River at
Mumeng

Mnrl\hnm River near
Gabsonkeke on
Nadzab road.

Solomon Islands:
Lunga River bank
near Betekama,
Guadalennal Island.

New Guinea:
Markham River
drainage:
Snake River near
Mumeng.
Rumu River bank. ..

Between Erap and
Rumu Rivers,
Markham River
Road.

In a garden fence
at Wantoat.
Stream bank at

Wantont.

Snake River near

Mumeng.
Solomon Islands:
Stream bank at

Tenaru, Guadalea-

nal Island.

7°20° S, 146°45' E. ..
7°207 8. 146°4 B ..
7°207 8. 146°45' B___
7° 8. 146°40' E
7°8. 146°40" E
6°35" S. 146°45'
6°35' S. 146°45' E___
9°25’ 8. 160°2' E._._
09°25" 8. 160°2' E..__

9°25" 8, 160°2' E.__.
9°25" 8.160°2' E____

7° 8.146° 40" E

6°35’ 8. 146°35' E__.
6°35' S. 146°40' E__.

6°20' S. 146°35' E._.
6°20’ S. 146°35' E__.
7° 8. 146°40' E

9°25" 8. 160°5' E____

2, 000

2, 000
2’000
1, 00¢

1, 000
300

300

<100

<100
<100
2100

NALSAd0d WAYVHOIIVS J0 ADOTOLXD




TasLE 1.—Chromosome numbers and o

excluding S. officinarum and S. edule—Continued

s of Saccharum robustum clones and related sympatric species and hybrids

QOrigin

Species, type, and Collection

clone ! 2n? Autharity number ?

Place Latitude and Elevation,
longitude feet
Saccharum robustum—
Continued
Wau-Bulolo type—Con. New Guinea:
U.S. 87-76-1.____._. 60. .. _o__.. ®) Near Lae....__._..___ 6°40’ 8. 147° E_..._. 100 | W & G 566
U.S. 57-75-3..._:n._ 60 o meean ®) S s [« I 6°40' 8. 147° E______ 100 | W & G 566
U.S. 57-75-5._.._.- 60 ccociinco- (%) PN . T SRS 68°40' 8. 147° E_._.__ 100 | W & G 568
U.S. 57-75-6.______. 60. - ©) SN 1+ T P 6°40' 8. 147° BE____._ 100 | W & G 566
U.S. 57-75-7- ... 60. e (®) SR [ I 6°40' 8. 147° E._.._.. 100 { W & G 566
U.S. 57-83-3... .- _- 60 . ... © Korlte River edge at 7°10' 8. 146° E. ... 7,000 | W & G 616
Menyamya, Tauri
River drainage.
Markham River
drainage:
U.S. 57-84-2 . _____ 60, cceaem- ® Snﬁ{e River near 7°8.146°40' E.._._. 2,000 1 W & G 626
umeng.
U8, 57-84-3__.._.__ 60 e © SRR . 1+ TR 7°8.146°40' E..____ 2,000 | W & G 626
U.S. 57-84-4________ 60 oo (©) SN . [ SR 7°8.146°40' E..____ 2,000 | W & G 626
U.S. 57-84-5__._.__. 60 oo Q) Y : | T, 7°8.146°40" E_.. 2,000 | W& G 626
U.8. 57-84-6__._..._ 60 co - ®) FERPINY I+ TR 7° 8. 146°40’ E_.. 2,000 | W & G 626
U.8. 57-86-1_.._.___ 60 oo ®) I |+ S 7° 8. 146°40’ E.._ 2,000 | W& G 6291
U.S. 57-86-2 . ___. 60 iainn Q) SR . [ S S 7°8S.146°40' E___ 2,000 | W & G 629 ¢
U.S. 57-86-3.. . ce- 1 ©) SR« I ST, 7°8.146°40' E_.___. 2,000 | W& Gez291t
U.8. 57-86-5.._____ 60 ccciminnn- ) O 7° 8. 146°40' B....... 2,000 | W& G629
U.S. 57-86-6__...._- 60 .- ® SUERUUN « [+ T PP 7°8.146°40' E_.__ .. 2,000 | W& G 629¢e 1t
US. 57-91-1__.._.__ 60 ciiemacian ® Yalu River near 6°35’ S. 146°45" E___ 300 | W & G 586
ae.

U.S. 57-91-3. - -...- 80 een-C ®) RN s [« YN 6°35" 8. 146°45' E__. 300 | W& G 586
U.S. 67-91-4__._._._. 60 . .- ) PN« T« Y 6°35" 8, 146°45’ E___ 300 | W& G 586
U.S. 57-91-5___..... 80. ... ® S s [+ TSI 6°35" 8. 146°45' E___ 300 | W& G 586
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Ramu River bank at 5°30" S. 145°45" E. . _

Dumpu.
5°30 8. 145°45' B___
5°30" 8. 145°45' B.__
5°30" 8. 145°45' E___
5°30’ 8. 145°45' E_._
Solomon Islands:

Lunga River bank 8°25" 8.-160°2' E____
near Betekama,
Guadalcanal Island.

P geee
Q QOO0 O
=~
=
& r

o coca o
w Wwnm
(v 2]
-
@™

. 160°2' E__

. 160°2 E____
. 160°2' E__ ..
. 160°2" E____

E¥€=F ¥ =€=8 =

coca
i
Y
00 Q0 Qo OO

alalalo
o

Saccharum robustum
X 8. robustum

Lurge—stemmed hy-
brids: ' New Britain:
Molokai 4155 (38) Near Rabaul . 152°12' E_._
Molokai 4165 . 162°12' E___
Molokai 4169 . 162°12' B__.
Molokai 4178 . 162°12' B__ .
Molokai 4189 R . 152°12' B___
Molokai 4200 i . 162°12' B_ .
Molokai 4274 . 1562°12' E___
Molokai 4404 .1562°12' B___
Molokai 4439 . 152°12' B___
Molokai 4702 J .152°12' E___
i 33

[eal ol ol ol o o o o Y
PR
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P DD DD e bt bk it et ek pand
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4°10' 8. 152°12' E___
Warangoi River 4°30’ §..152°20' E___
New Guinea:
Sepik River edge 4°15’ 8. 142°50" B___
near Ambunti.
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See footnotes at end of table.




TaBLE 1.—Chromosome numbers and oq:if}ns of Saccharum robustum clones and related sympairic species and hybrids &3
Iv

excluding S. officinarum and 8. edule—Continued
) Origin )
Species, type, and Collection k=
) clone ! 2n? Authority number 3 E
Place Latitude and Elevation,
longitude feet a
B
Saccharum robustum o]
X' 8. rebustum—Con. S
[
Large-stemmed hy- 2]
brids—Continued !
Molokai 6038__.__.. 100 e oo ® Gogol River bank 5°15' 8. 145°40' E___ 200 | W & G 633 E
near Madang. -
Molokai 6044 ____.__ 97-98. e *) JEUSUN I SO U 5°15' 8. 145°40' E.__ 200 | W& G 633 o
Molokai 6068 B______ i SO (®) Sepik River bank at 4°5' 8. 143° E_______ 100 | W & G 806 “
Pagwi. ~
Moiokai 6075. . __-.. 100 .- ® Jabau River near 2°35’ 8. 140°45' E___ <100 | W & G 755 d
Kota Niea, tn
Hollandia. *
New Britain: : =]
‘N.B. Robustum._—_. 100-110__.._- (83)] Near Rabaul 0152°12' B jic e P 1929 =
28 N.G. 289, 108-110______ (2)| - do-__._ 152012 B __|.o ollCC P 1929 3
Imp. 677. 108 _____ (383) Ol L 152°12 B ool P 1929 )
28 N.G. 290, 116-118_.__._ @) e T s YR ! L152°12" B L|osaoaaoao P 1929 =}
Imp. 622. ST IR (38)) ooo-. do- o eieee L152°12' B | oo P 1929 ™
New Guinea: »
57 N.G. 54, 100 ____ © Stream bank at 5°15' 8. 145°45' E___ 50 g
Imp. 2514. Madang. =
57 N.G. 55, 111) S O R Ao e 5°15' S. 145°45' B___ 50 g
Imp. 2496. ﬁ
57 N.G. 83, 98-100__ ... ® Stream bank at 3°40’ S. 143° E.__._. 500 g
Imp. 2542. Maprik, Sepik ]
River drainage. ]
57 N.G. 202, 100 oo ) Stream bank at 2°35" S.140°45' E___ 50
‘Imp. 2658. Hollandia.
57 N.G. 231, 90__..___C o= ©® Sepik River bank at 4°8.144°5' BE.___.__ 50
Imp. 2692. Angoram.




New Britain:
57 N.G. 238, ) Kerevat River bank_._| 4°15’ 8. 152°5' B____

Imp. 2698.
Celebes:

Teboe Sulah Toewa. . (13,14) South of Paloe 1°55' 8. 119°55’ E___
New Guinea:
u.s. y Bigeas River bank 5°10" 8. 145°45' E___
north-of Madang.
(*) do 5°10' S, 145°45' B___
5°10° 8. 145°45' E___
5°15’ 8. 145°45' E___
E

5°15' 8. 145°45* B.__
145°45' E___
145°45’' E___
145°45" E__
145°45' E__.
145°45' E___
145°45' E___
145°40" E___

S.
S.
S.
S.
S.
S.
S.
S. 145°40' E__._
S. 145°40' E___
5°15’ 8. 145°40' E___
do 5°15' 8. 145°40' E__.
Brandi River bank 3°35' 8. 143°45' E___
S.
S.
S.
S.
S.
S.
S.
S.
S.
S.
S.
S.

QOQ 0
=
<5
=

el

5°15
5°15'
5°15’
5°15/
5°15'
B 015'
Gogol Rlver bank 5°15’

near Madang.
d 5°15’

5°15'

E=E5E=EEE f£€5 =
RO HOSo
IREEEES

b

==X~
O O3 Q0
(2L ICRVL)

east of Wewak.
3°35" 8. 143°45' E___

3°357 8. 143°45' E___
3°35’ S. 143°45' B___
3°35' 8. 143°45' E___
3°35’ 8. 143°45' E_ . _

Seﬁlk bRlver edge near | 4°15’ 8. 142°50' E__.

mbunti
142°50’

BE___
142°50' E___
142°50" E.__
142°50' E__.
142°50" E.._
142°50' E_._

NAILSAd0Y WA™YVHOIOVS J0 AHOTOLAD

SIS
B R M
RO DO N

4°15°
4°15
4°15'
4°15’
4°15'
4°15'

(= X=X~ X
DSBS
Q0 0o 00 00

u.s.
U.s.
U.s.
U.s.
U.8.
U.Ss.
U.8.
U.S.
Us.
U.s.
U.s.
U.s.
us.
U.8.
U.S.
us.
U.s.
u.8.
U.s.
U.s.
U.S. .
U.S.
U.s.
U.s.
U.s.
U.S.
U.s.
U.s.

RESFRERR RRRPERR RERRR BoreRere
QOEONO QQQO0Q QOONQ 000QOQASH

dE==¥d¥< H¥gs=s =ss¥ss

See footnotes at end of table.




TasLe 1.—Chromosome numbers and origins of Saccharum robustum clones and related sympatric species and hybrids
excluding S. officinarum and S. edule—Continued

Origin
Species, type, and . Collection
clone ! Authority number 3
Latitude and Elevation,
longitude feet

Saccharum robustum
X .S. robustum—Con.

Large-stemmed hy-
brlds—Contmued
U.s. ) Sepik River between 4°5' 8. 142°55' E....

agwi and Ambunti.
do 4°5' S. 142°55' E___.

4°5' 8. 142°55' E._..
4°5' 8. 142°55' E. ...

4°5' S, 142°55' E____
4°5’ S.142°55' E____
4°5' 8. 142°55' E___._
4°5' 8. 142°55' E__ ..
Sepik Rlver dramage 3°35! 8. 142°15' E___

at Lumi.!?
Stream bank at Kota 2°35' 8. 140°45' E.___

Nica, Hollandia.
d 2°35’ 8. 140°45" E. . _

2°35' S. 140°45’' E__.
2°35° S. 140°45' E___
2°35’ S. 140°45' E__.
2°35’ S. 140°45' E___

2°35' 8. 140°45’' E_..

2°35" S. 140°45' E___
2°35 S. 140°45’ E_..
2°35' 8. 140°45' E_._
2°35" 8. 140°45' E___
2°35’ 8. 140°45' E__.
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. §7-142-8

. 57-142-10
. 57~-143~1

. 97-1656—4
57-1556~6___ ...
L D7-155-6._ ..
. 57-156-1

.-57-156-6
. 87-156-7__.____
57-160-1

. 57-160-2

. 87-160-5.__
.-57=160-6_

. 87-160-7___

ntntntn tinin Wn W Wnbnnnnpnnnnh wn @

u.
U.
U.
u.
U.
i
U
U.
U.
U.
U.
U
u.
U.
U.
u.
U.
U
U.
.
U
U
U
U
u.
US.

Small-stemmed
hybrids:
Molokai 5198

Molokai 5208
Molokai 5210

954-frag. or
96.

See footnotes at end of table.

Jabau River near Kota
Niea, Hollandia,

Sepik River bank at
ngwi.

Sepik RIVCI‘ Bank at
Angoram.13

Bulolo River at Wau,
Markham River
drainage.

2°35" 8. 140°45' B

29357 5. 140°45° B
2°35' 8. 140°45' B

2°357 S, 140°45' B

2°357° 8. 140°45' E_.
. 140°45' B _

. 140°45/ D
140°45' B__..
. l44°50’ D_-_-

. 144°50" &

. 144°50" |
. 144°50’ BE__..
L 144°500 EL ..
. 144°50" BE___.

. 143° B

LI43° B
L 143° B

.M43° B
. 143° E

144"

. 144°5' B
. 144°5' E
. 144°5' E

7°20" 8. 146°45' E___

7°20"8.-146°45' E___
7°20" S. 146°45' E___

EEEEZZE

R B £ R Frereee
QOO0 Q00 Q0 Q QQQQOQ

W& G742

W & G 742
W & G 755

W & G 755
W & G 755
W & G 755
W& G 755
V&G 750
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TaBLE 1.—Chromosome numbers and origins of Saccharum robustum clones and related sympatric species and hybrids

excluding S. officinarum and S. edule—Continued

Specieé, type, and
clone!

Authority

Origin

Latitude and
longitude

Elevation,
feet

Collection
number 3

Saccharum robustum
X 8. robustum—Con.

Small-stemmed hy-
brids—Continued
Molokai 6077

U.S. 57-125-1
U.S. 57-125-2
U.8. 57-125-3

Saccharum robustum X
S. oficinarum

28 N.G. 218, Imp.
663.

51 N.G. 82, Imp.
1968

51 N.G. 142, Imp.
2007.

Saccharum robustum X
S. spontaneum

Ura, Imp. 1581 %____

Baiyer River bank,
Sepik River
drainage.

Sepik River at
Ambunti.
Chimbu District

Fly River 1

Department of Agri-
gulture, Port Mores-
y.

5°30' S. 144° B

5°30’ 8. 144° E
5°30’ 8. 144° E

5°30" S. 144° E

4°15' 8. 142° 50'E - .
6° S, 145° E

W& G725

W& G725
W& G725

W& G725
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U.S. 57-76-1______._ Bubu River edge near | 7°55'S. 147°15’ BE...
: Garaina, Waria River
drainage.

7°65' 8. 147°15' B
. do 7°65' 8. 147°15' E
Snake River near 7° 8. 146°40' B
Mumeng, Markham
River.drainage,

d

TR
olnle]

.S, . 146°40" B
S, . 146°40’ E
S . 146°40" B
U.8. 98 . 146°40" B_ ..

HEXX  E=23 =

e
slalale!

Saccharum X Miscanthus

Molokai 6081 . ¢ Near Ara River mouth,| 3°55’ S. 136°15’ E___
Wissel Lakes.
Molokai- 6083 do 3°55' 8. 136°15’ B___
Purari River drainage:
57 N.G. 6, Imp. 1918. Goroka 6°5" 8. 145°25' B.___

. 28, Imp. . In a garden fence at | 6°5"S.-145°25' E____
. Goroka.
. 70, Imp. . On a hillside, Chim- | 6°8. 145° BE_________
. bu District.
. 71, Imp. d 6°8.145° E

i, 88, Imp. Chimbu ' District..._| 6° 8. 145° E

' 91, Imp. On a gully wall near | 5°55’ 8. 145° BE______
Gogme, Chimbu
District.

. 91A, Imp, Near Mt. Hagen 5°50" 8. 144°10’ E___
: ) . Station.
. 106, Imp. i 6°10" 8. 143°40’' E__.

NNLSAg0d WAYVHIOVS J40 AD0TOLAD

See footnotes at end of table.




TasLi 1.—Chromosome numbers and origins of Saccharum robustum clones and related sympatric species and hybrids

excluding S. officinarum end S. edule—Continued

Species, type, and
clone !

Authority

Origin

Latitude and
longitude

Elevation,
feet:

Collection
number 3

Saccharum X Miscan-
thus—Continued

57 N.G., 131, Imp.
G. 132, Imp.
. 133, Imp.
3 134, Imp.
. 145, Imp.

. 153;!® Imp.
' 193, Imp.
' 194, Imp.

In a garden fence at
Nondugl.

In a garden fence at
Tari, Kikori
River drainage.

Keneapa, Wissel
Lakes.

Ara River bank, Wis-
sel Lakes.

Stream bank at Tele-
fomin, Sepik River
drainage.

5°50"
5°50°
5°507

3°55'
3°55'
5°10’

5°10’
5°10’
5°10'
5°10’
5°10/

S.
8.

S.

144°40" E__.
144°40' E...
144°40' BE___
144°40' ©___

. 142°45' E___

S.
S.
S.

S.
S.
S.
S.
8.

142°45' E___
136°15' E__.
136°15' E.__
141°35' E___
141°35" E__.
141°35' B___
141°35' E___

141°35' B_._
141°35" B_ ...

8¢
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57-126~-4
57-126-5

. 87-127-3
. 87-145-

n nhnnnnh nnhne

u.
U.
U.
U.
U.
U.
U.
U.
u.
U.
U.
U.
U.
u.s

- Saccharum sponlineum

Biroh Bewoeloeh
Koelawi.

Biroh Goenoeng
Torimanoe.
Biroh Koelawi A
Biroh Soengi

Moepanga.

180+ 2 frags—
18442 frags.

Sce footnotes at end of table.

Upper Sepik River
near Telefomin.

Cult.wat,(.d at Nondugl,
Purari River drain-
age.

In an old garden near
the Baiyer River,
Sepik River drain-

Kikori Rlver drainage:
Swamp near Tari_.__
: d

do
Ara River bank,
Wissel Lakes.

Celebes:

River bank in moun-
tains of northwest
central Celebes.

. 141°35" B

. 141°35" E___
. 141°35" BE___
. 141°35" B___

.141°35"' BE_-.
. 144°40" BE___

. 144° E

. 144° E
. 144° E

5°50" 8. 142°45' K. . _
5°507 S. 142°45' B__.
5°50" S. 142°45' E___
5°50' 8. 142°45" B___
5°50° 8. 142°45' E__.
5°50" 8. 142°45' E___
3°55% 8. 135°15" BB___
3°55’ S.135°15" E.__
5 8. 135°15" B___

2°8.120° E

2°8.120° E

2°8.120° E
2°8.120° E
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TABLE 1.~-Chromosome numbers and origins of Saccharum robustum clones and related sympatric species and hybrids
excluding S. officinarum and S. edule—Continued

Origin
Species, type, and : Collection
clone ! ] Authority number 3
Latitude and Elevation,
longitude feet

Saccharum spontaneum—|
Continued
Borneo:
I Djantoer High places on Maha- | 0°20’ S. 116°30' E___
kam River banks.
Kinggoerang Oewis___| ca. 0°20’ 8. 116°30 E___

Koelawi A River bank in the 2°8.120° B
mountains of
northwest central
Celebes.

Koelawi B 4 2°8.120° B
Koelawi C . . 2°8.120°E

M. Moentai, Imp. High places on Maha- | 0°20' S. 116°25' E__.
1537. kam River bank
near Ma Moentai
, (Moara Moentai).

New Guinea:
Molokai 5801 (3 Near Port Moresby.___| 9°25’ 8. 147°10' E___
Molokai 5802 do 9°25' S. 147°10' E___
Molokai 5903 . 9°25’ 8. 147°10' E_-_
Molokai 5904 (33) do 9°25' §. 147°10' E___
Solomon Islands:
Molokai 6000 Edge of roads and air-
field at Honiara,
Guadalcanal Island.
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Tabongo
U.S. 57-68-1

. 101, Imp.
G. 291, Imp.
G. 292, Imp.

. 2,20 Imp.

;. 25, Imp.

co

Socas o
mmmmnn

cocc
wnwin

See footnotes at end of table.

(17, 32, 83)
(17, 33)

(17)
(33)

(18)
(10, 32, 46)
©

New Guinea:

Kemp Welsh River at
Niuinuka.

Eriann Swamp near
Port Moresby.

Rouna Falls Road, 8
miles from Port
Moresby.

Neur Port Moresby‘__-

Goroka, Purari River
drainage.

Celebes:
On a slope near the
Bay of Paloe.
Near Gorontalo
New Guinea:
Roadside between
Brown and Laloki
Rivers near Port

Rouna Falls Road:
9 miles from Port

.-do
8 miles from Port
Moresby.

9°55" 8. 147°50' E___
9°25' 8. 147°10' E_._
9°25' 8. 147°10' E_.._

9°25’ 8. 147°10' B___
6°5' S. 145°25' E___:
6°5' 8. 145°25" E_. __

0°55’ 8. 119°50' E__..
0°30' N. 123° E
9°25’ 8. 147°10' E___

. 147°10' E___
. 147°10' E. .
. 147°10" E___

. 147°10' E. .

. 147°10" B __
147°10' E___
. 147°10° E__.
147°10' E___
. 147°10" BE___

147°10' E___
. 147°10' E.__
147°10' E___
.- 147°10' E

mmm@ mwmmm w wmwmm
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TaBLE 1.—Chromosome numbers and origins of Saccharum robustum clones and related sympatric species and hybrids

exchuding S. officinarum and S. edule—Continued

Origin :
Species, type, and Coliection
clone ! 2n? Authority number 3
Place Latitude and Elevation,
lonigitude feet
Saccharum spontaneum—
Continued
Uu.s. ® 15 miles from Port 9°25’ S. 147°10" B... 450 | W & G 558
Moresby.

u.s Q) R ..l 9v257 8. 147010 B 450 | W & G 558
U8 Q] I A 9°25 8. 147°10' B_.. 450 | W & G 558
u.s () om0 9°25* S. 147°10" B___ 450 | W & G 558
us ® Y T S, 9°25' S, 147°10' E__. 450 | W & G 558
us © Snidor Const? 2 _ .. lio o FR. I PO W.& G 565
U.s (%) Open field at Lae.___.. 6°40' S. 147° E______ L1000 | W & G 567
U.s ® | e 0o ocieam 6°40°-S. 147° B____ . £100 | W & F 567
U.s ® o ameee- T R 6°40" S. 147° B____._ L100 | W & G 567
u.s O A0 m oo 6°40' S. 147° B______ 2100 | W & G 567
U.S [ NP I A0 oo 6°40' S. 147° B _____ <100 | W & G 567
U.8 ® Busa Loop, Lac_ . 6°40' 8. 47° B ____ Z100 | W & G 508
us G TR A0 o 6°40’ S. 147° E______ 2100 | W & G 568
u.s ) Bubu River edge near | 7°55' 8. 147° B__.... 2,400 | W-& G 572

Garnina, Warin

River drainage.?
U.S. 87-77-3 - .-.:. 80 eamen ® | o TS 7°55' 8. 147° B______ 2,400 | W & G 572
U8, §7-77~5. ... 80. e © | - dom e 7°55' S. 147° B __ 2,400 | W& G 572
U.S. 57-92-1_.__.._.. 81 or 804-frag- 0] Between Erap and 6°35' S. 146°40' E___ 350 | W & G 587

Rumu Rivers,

Markham River

} drainage. :

U.S. 57-92-2.__..___ 80. . .ooo- ® . B O 6°35' S. 146°40' B .. 350 | W& G 587

(4%
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.S, 57-118-1

L HT-118-20_ ..
S. 57-118-4

s
w

2]

a

S. 57-163-1

. 87-170-1

. 57-170-4
. 87-171-1

. §7-172-1

S ca o coca

Warentoewa Tosale,
Imp. 1534.

Miscanthus floridulus
51 N.G. 24,

_Imp. 1932.

U.8. 57-82-2

U.8. 57-82-3

See footnotes at end of table.

(88, 41)

(17,33)
(87)
(87)

Edge of Gustp air-
field on the divide
between Markham
and Ramu River
headwaters.,

Solomon Islands:
Edges of oads and
airfield at Honiara,
Guudaleanal Island.

New Guinea:

Roadside near Epo

(Mekeo).
do

Near airfield at Epo
(Mckeo).

Grassy plain near
Popondetta, Endesi
Creek drainage.

New Guinea:
Goroka, Purari River
drainage.
Near Edie Creek Road
above Wau.

6°4’ S, 145°58" E___.

6°4' S. 145°58' B._._
6°4’ 8. 145°58' E.___

146°35" E___

8°45’ S. 146°35’ E_._
8°45' 8. 146°35’ E__.

8°45' S. 148°10' E___
8°45’ 8. 148°10 E___
8°45’ 8. 148°10 B___
§°45' 8. 148°10' E___
8°45"'5. 148°10' E__.

1°55" 8. 119°55’' E__.

6°5" 8. 145°25' BE___.
7°25' 8.146°45' E___

7°25' 8. 146°45' B.__
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TaBLE 1.—Chromosome numbers and origins of Saccharum robustum clones and related sympairic species and hybrids
excluding S. officinarum and S. edule—Continued

Origin
Species, type, and Collection
clone ! Authority number ?
Latitude and Elevation,
longitude feet

Miscanthus floridulus—
Continued

U.8. 57-209-1 38+-acces- Nondugl, Purari River | 5°50’ S. 144°40' E___
drainage.

U.8. 57-210-1 d Tari, Kikori River 5°50" 8. 142°45' B___
drainage. )
U.8. 57-210-2 d 5°50" S. 142°45' E__.
U.S. §7-210-3 5°50" 8. 142°45' E___

Unnamed clone 2____{ 38 ’ 2°S.120° E

Eulalia fastigiata
New Guinea:
Near airstrip at 6°20' 8. 146°35' E_._
Wantoat.

TYALIA0IEOY d0 “LIdd SIl ‘L8281 NILATINLD TVOINHIAL

Near Lake Murray, 7° 8. 141°35' E
Fly River drainage.




1 Authorities are given in text. All clones studied were in the
Hawaiian Sugar Planters’ Associaticn collection or in the U.S.
Department of Agriculture collection. The latter are identified
by their “U.8.”” numbers or by appended “Imp.” (USDA im-
portation) numbers.

1 Preferred chromosome counts are shown in boldface, i.e.,
78-80; frag., fragment.

2 P, Pemberton; L, Leigh; L & P, Lennox and Pemberton;
W, Warner; and W & G, Warner and Grassl.

4 See footnote 4, p. 4.

5 The typc species.

¢ Previously unpublished.

7 Possibly not indigenous on the Vogelkop Peninsula. See
text.

8 Seed from 57 N.G. 201.

¢ Tananggé and Tananggé Lakea are probably one and the
same clone.

10 Tn oceasional clumps as if in old gardens.

1t Seed from 57 N.G. 44, :

12 Hybrid from artificially crossing a Rabaul clone with one
from the Warangoi River (38).

13 Pink flesh.
R.“ Collected near Port Moresby but said to be from the Fiy

iver.

15 Native name is “Aiyura.”

16 25=152-159 is considered more accurate than 2n=161~164
previously reported (33).

17 No midrib.

18 Thin albino stripes in stalk and leaf.

19 Seed from 57 N.G. 194.

20 Perhaps the same as 28 N.G. 292,

2t Seed from a plaut in the Lae Botanical Garden said to have
come from the Saidor Coast east of Madang.

22 Collected as a “‘primitive’” form.

2 Reported as Miscanthus japonicus,

2
=
(=]
£
3
=
Q
o
0
>
E
o)
(=}
=)
&
§




itid

TaBLE 2.—Meiosis in Saccharum robustum and related plants

Cell frequency with indicated number of Lagging Micro-
univalents at diakinesis and first metaphase first ana- | nuclei in
Species, type, and clone phase chro-| micro-
mosomes, | Spores, per
10 {104-| percell ? | quartet?

Saccharum robustum

Port Moresby type:
Molokai 1236
Molokai 4881
Molokai 5855

1
0
0
0
1

Goroka type:
Molokai 5248
Molokai 5829 _ o

‘e'n ‘2881 NILATINE TVOINHOIL
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— O

Red-fleshed type:
Molokai 6103
Molokai 6107

FYALTAOIYOV J0 "Iddd

Molokai 6007
Molokai 6008
Molokai 6010
Molokai 6020
U.8. 57-75-3

COCODOLCOC © OOCO DOoCOCO SCcocoo
- OCoOCH
COCCOOO00D © OO0 SO0 00000
COCTOOOOO  © OO0 COoOCO COoOOOoO
COCOCLOCOO © COOL OUTCO OO
COOCCOOOOLO © CCO0O OCCO QOOOO
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COCOCOOOROO © COCOODO OO0 COCOoOO
COOCOOOCOL © OO0 OO0 LOoOOOo
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COOOCOOLeOe © CcCooe
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S. robustum X 8. robustum

Large-stemmed hybrids:
Molokai 6036
Molokai 6038
Molokai 6068
Molokai 6075

Small-stemmed hybrid:
Molokai 6077

80

100
100-101
98

Saccharum X Miscanthus

Molokai 6081 ca. 171
Molokai 6083 166-170
(195-205)
156-157
156-159
ca. 162
152-159
114-117
176179
184-185 |-
(195-205)
(195-205)

NALSOd0d WAYVHDIVS A0 XDHOTOLAD

1 Assumed chromosome numbers shown in parentheses are the 3 20 microspore quartets each.
somatic numbers of siblings. * Plus one fragment in each diakinesis-first-metaphase cell,
2 20 first-anaphase cells each.
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