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GERMINATIO

Because palm seeds have been most
easily available to botanists of tem-
perate countries the development of
their seedlings 15 much more fully un-
devstood than i the construction of ma
ture palms. Gatin (L, 2) s the chief
authority-on the.subject:

Pabos have a single seed leaf or coly-
lodon.” When the palm seed germinites
and -its minute embryo grows, the cotys
ledon never expands a° green; assimilat-
ing blade but rémains partly ar wholly
underground. This type-of germination
je ealled hypogeal. Even though much
modified, parts of the catyledon cor
responding to the -blade: petiole and
evlindrical sheath of a nornal leaf can
often be recognized,

The apex of the cotyledon, correspond-
ing o the leal blade, remains embedded
in the endospermi-or. food reserve of the
seed. Tt functivng: as a suetional .organ
ot haustorium and since it-eantinues to
graw, often to a great size, as the seed-
ling develops it is an ebject of great in-
torest, In the coooid and some horassoid
palms, where the endosperm is hollow,
the sucker eventually fille the central
cavity. In the coconut itself the hausto-
rinm may become as bigasa man’s fist.
In those palm seeds in which the endo-
gperm 18 ruminate or otherwise folded,
the sucker eventaally replaces the endo-
sperm and so adopts jts irregular shape.
The surface lavers of ‘the haustorium
secrete enzyvmes which convert the inert
materials of the endosperim into soluble

substances which pass through the coty-
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AND THE SEEDLING

lédon. gnd so novrish the seedling wny
it is capable of independent growt

According to the amount of extension
af the different parts of the cotviedaon
several ‘Lypes of germination can be
recoghised in paims. Phoenix is the hest
kinown. example of the. first type |
33Aa-¢). The sucker Th.) enlarges
it oceupies the space within the
tormerly filled by endogperm. Whe
sioted from the seed it resembles
rosly peltate leals The cotyledonany
petiole (p.}, but more particulariy the
sheath (sh.), elongates:imtil the eolyl
don: s several centimetres long
vesult:the undeveloped plantlet i
riedsiwell below the soil surface.
tually the first leaves of the seadling
grow out through a long, narvow oblique
cleft representing the mouth of the
sheaths This cleft is present in the enb
Bive. Itoenlarges as the sheath alon
wht‘!?

PR

cates but only becomes obvious
the plumule {pld is exserted, The
pearance of the plumule is prer
that ol the radicle {r.}, or lirsl sool.
The rudiments of this first voot A%
present i the embryo, ensheatbed B
cotyledonary lissues, As it growh
bursts through the base of the coly {
don and so resembles a prolongaizet! ol
the gotyletdonary organ. The radicle P&
sists for only a limited period. theb: 4
in all wionocotyledons, since it
dapable of giowth in thickness, it
placed by adventitions rools o¥ig’
at'the base of the developing ston
fivst plumular leaf (L} consist
protective sheath alone, without @ &
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de. Tts apex is pointed and vigid aud
ery effective in penetrating to the
surface. Subsequent leaves, at first
nveloped by this sheath, eventually ex:
their green blades ahove the soil

arvatoid alliance and certain mem-
of the eocoid group;

second type of germination elosely
bles that described above; exvept
an additional vrgan, the ligule (1),
feveloped (fig. B Thisis a tubular
tolure pmdum*d by proliferation of
Lo around  the month ofithe cotyles
ary sheath. It is present incertain
phoid palms. such s Livistonu
abal and Washingtonia, together with
- cocoid palms, as Jubigea. A tubu-
izule. on the other handi iz not
acteristic of adult palm leaves exs
n any s(*a;zdeut genera inwhich
. narrow and
tical. Tn some s:mzﬂ! palms, e
s, a lioule is onlv i seen’ in unde-
: and becomes disorganized
e leal matures. Most palis with a
ate cotyledon do bot have a ligals
heeguent leaves,

The above methods of germination, in
lich the tender pianlit! is-buried well

W the goil- surface, inay be o adap:
anificance 'in pabus of dry #itua:
lany palns of arid regions un.
edly  derive benefits from fong
donary grgans. In Borassus and
}mem’ for example, the fleshy
May lw up o lwo f(‘(‘ kmu <md it

oty

: of In( fia .md }mlts nf
. On the other hand, the way in
the radiele first develups does niot

suggest a moisture-seeking function, Ex:
L(‘,p! in Trachycarpus, it pever develops
absorptive root hairs and branch roots
are few.

The cotyledonary wrgan of the double
coconut, Lodoicea maldivic, & most
peculiar. lnstead of growing vertically
it grows horizentally for a distance of
many {eet and forms a thick cord con-
necting the seedling to the remote seed
i3,

A third type of geriination ocours i
the remaining pahos. This has been
described 1o detail i Archoniophoenixs
{fig. Caed by Gatin. In this“type the
cotyledon searcely elongates and the
seedling develops adjacent to the seed.
The embryo is curved and as the cotyle-
don grows the plantet is extraded. from
the geed in a button (b.y of tissue: Parts
of the cotvledon corresponding to: a
petiole and sheath are not obvious, but
asucker thl), representing the cotyle
donary blade, vémains embedded in the
seed. However, a prominent Baule {1}
s alwavs develaped at right angles 1o
the cotvledonary axis. Itis a evlindrical
outgrowth from the margins of the eleft
which represents’ the open end of
sheath, The plomule (pl} eventually
protrudes through this lignle. Because
the embryo s curved, the radicle grows
out at an obligue angle to the plunule:
This first root {v.} is nartow and of
restricted growth and is soon replaced
by a wide lateral oot (r) whieh ex-
tends in the long axis of the plumule and
the rolé of principal oot

so plays
Fve num“v however, this also i re-
placed: by lateral roots from the young
stera, “Phe plumule develops two blade-
less sheaths (L, T11 before a leaf with
a greeri blade appears (111,

in this Mpe of perpvnation, in which

a de s always deéveloped, there is
much less variation hetween odifferent
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e A Phoenix doectylifere $x1 ;1 a-e
L Washingtonia /1131 ri L. w(nhn,,
o6, seedling at three suoc s ,«hwm, of
petiole: pleplomule: reradicler ol

i LT eplamalar Jeaves of stice
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34, Farly stages in the germination of rayal palin seeds ¢ Roystoneat. A primaiy
develops first (top vaw} followed by two to five whorled adventitious ronis (2nd
rowst. Lateral roots then appear op the latter CHb row), Photograph and nuter
Jean L. Smith, Department of Botany, Lidversity of Florida, Geinesville, Florida.

species  than in the first two types, cotvledon is of no ecological
Seedlings of this Arefionto ploenivtype In distinguishing these three
prohably  are  watural  ovcupants ol sermination Gatin showed that « 1’}_
shaded  and okt siluations where rorrelated with o partioudar type ™

burial of the seedling by an elonzated brva. In the Phoenivtype the



urmg.fﬂ and the phamule and radicle
3 I the fll(/mnl()p/zm'm.x»
. the whole embyyo is curved, whilst
ype, although the
aight, the plumuole and
are situated obliquely to its lang

is sty

fourth type of germination i palms
been suggested for Nypa and Phy-
dephm in Mmit it is said that it is the
which forms the suctorial organ.
ris are conflicting and observations
o confivming.  Gatin (1} indicates
Phytelephas is not different from
Ny,

, Literature Cited
ins €. L1006, Recherches Ana-
tamiques et Chimiques sar la Ger
mination des Palmiers.  Annales des
Setences Naturelles (Botmnigue) ser.

= 191-314

e VOV, Les Palouers. Pavis,
Thiselton-Tver, 1910, Germi-
nation. of the Dmnh Coeo-nut.. An-

_naly of Botany, London 24: 223.230.

regorio Gregorievich Bondar,
1881 - 1959

vute people are ]mnltmvd to kriow
a!ma intimately. Such a person was
vario Bondar of Brazil who died
irnary 1959 leaving us a legacy

il written from first-hand knowledge
. The following account of his
2 abbreviated from a fuller auto-
z:filldmal sheteh in Portuguese to he
nd in Revista de ﬁ.nlmlmr’oém 14
. o
19, 19 augimented by ioforma-

foy

Brovided by Dr. Bondar's daughter,
ey Bondar Nogueira and Dr.

rkley, Dona Jaey is a bota
er own right, travslator uf the
account, and auther of Glossdrio

his pub lished papers on palms of

GREGORIO BONDAR 6l

de Palmeiras Oleaginasas ¢ Certferis
and Glossario de Pluntas Oleaginoses e
Ceriferas. 1. Euforbincens. Dr. Mark-
ley is a horticulture specialist with the
United States Operations Mission to

Brazil and was associated with D,
Bondar in-his work.
Gregorio Gregorievich Bondar was

horn on Nevewber 18, 1881, in the vil-

lage of Malaia, Buromea, distriet of
Zolotonocha, Department: of  Poltava,
Russia. There he atténded primary

school until 1892, His family emigrated
in 1894 to the Departinent of Jenisseisk
in the center of Siberia where Dr.
Bondar farpied and served as a notary
in several places before entering the
Seminary of Kransoojarsk from whieh
he graduated in June. 1902, For three
vears therealter he tanght in primary
schouls in Siberia until events of the
Russo-Japatiese war and the following
political wpheaval forced him to leave
Russia {or  Manchuria where he res
mained uitil 1908 wnder another name.

Tr Tane. 1908, Dr. Bondar moved to
Franee where he attended the Agricul.
tural  Institute  of Napey  University
ander his own name, graduating as an
agronoiniet in 1910, A fugitive -still
from political charges in Russia, he
went to Brazil in that same year and
was naturalized in 1913, During the
vears from 1910 to the end of 1915, he
worked at the Instituto Agronomico de
Cavapinas and taught at the Escola
Superior de Agricultura de Piracicaba
as a professor of farm zoology and
entomology.

Eary in 1916, Dr. Bondar returned
to Russia and joined the armed forces,
Near the end of the vear he was arrested
for his political uwrime of 1905, sent to
Siberia in January, 1917, and then freed

alter the revolution of February 17,
1917, Thereafter he held political. and






