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/ LOWNES: Roots of New England Orchide e

. The roots of habenaria consict of a number of el ted
tuberolds. Bome species resenble ngmnthan, but they can be teold
at once from that genus the posltion of the winter-buds, In Hab-

the winter-buds arise from one of the tubers, wherecas in :
gre found at the base of the stem under the protect-

the
ng cheaths. 11%5%14% the buds are plainly vielble dur the
flowering season, n p%nﬂ.gag they do notyappaar mt;ll:%tum,
although they may be fo y Btripping the leaves away carefully.

- a va cte (Hs cteata) is esaplly distingulshed
KR.‘ nmwﬁ'&% palnately-clelt t.uEemHa, with langyta.per.t:gu amux..-
(Fl. 2) 'ho winter-bud ardses at the base of the steom.

y + “he wiater-bud ip at the basc of the stem, ae 1n the previ-
ous apecies, bul the tuberoide are cimple and undivided. (F1, 2?

« One long tapering tuboroid at the base of the ptem
i) & tap-root) bears the winter-tud. I cannot dlstinguish
i atata. (Fl. 2) p

%l ! ell: {(PL. 2) bears the winter-bud on a long epindle-shaped
rold nearly at o right angle te the ctem.

o At Mo 2wk
yrbiculata {(Fl. 2)°%8 very similar to,l. flava, but the two large
Eﬁ% leaves immodlately distifgaiss Lhis sroup from all
othera. T am unable toc ceparato Hookerl or . ) on the
bagls of reot fomm. I mam, incidentally, fnot waolly oatio that
the latter 1s a valld specles.

%5 1 (P1l. 2) hee two large carrvot-chaped roots, one of which
ears thne winteor-bud. |[I. blecnariglotils ie indiatinguishalle.

. ern (Pl. 4) has n cluster of tapsering tubervido: with the win-
ore avout 1/2 inon from the stem on one of them, &,_ {&m

(FLs 3}, 8 eg (Pl. 3), end the natural hybrids In £ proun
ghow no distinctlve disraters.

I
(It may bo objected that this astudy 1e useless because certain
gpocion cannot be distinguished solely by the roots. Fractleally,
however, wikhout some vesetative svildence, one ig unlikely to dls-
ecover the root at mll. When the leaves are rrecent, 0. 8po
cannot be confueed with ﬂﬁ g_qgig or [i. a2 with H. ¢
Actually, if an unflovered orchle ls collected, 1t may be
with a.) alr degree of accuracy-- particularly if ite habltat is
knovm.

;%; Ames [Orchidncene, Fape. VII) given a good description:
Fron the short vertical rhizome, reof-chooto extend widely in a
nearly horizontal plane, and evontuall¥ produce new plants. These
rooteshoots may be many feet long." (Pl. 5) I have traced these
cord-l1ike root-shoota for more than 12 feet. At that point 1t
broke off, so I do not know how much longer it may have been.

m%. IPogogsg in Gray) (P1. 5) Ames (l.c.) gives the best
account-= & a vertleal rhizome, covered with f@scous pubebuence.
The root-choote in this specles may atteln extraordinary length."”

The root system 1o much 1lke that of Poponla, but the vegetative
characteriotics are very different. Thls deseriptien applles to
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i 5 of New land O as 4.

%. I have never examined the roots of 1.af .
;_o_ y & on for this speclec that I ever found 1l now wiped
out.

;%m,o'ﬁ. (z in Gray's Manual) Ames (l.c.) says, "The
oWer: stom arlses from the broad end of an obeconlcal or egg-mi
ghaped tuber, and from the lower end of the flowerlng stom, above
the tubdr, stolons originate and grow out in a more or lees hori-
gontal direction, vearing at their ond minlature replicas of the
mature tuber." (¥l. 5) I have exanined a great many (wore than
100) root n{ntms of our only speeles (1. E%[&Mgg_xﬁ. The roots
are extremely britile and they grow only in the upper layers of the
leaf-mould, 8o that it ie & very tiecklisn Job to gel the roots free
without damaging them. Ihe Wuole root Lo white and translucent.
The plants grew in dense colonles, which makes the tasx of divpec=-
tion much more (iffleult. This speclea io cxtremely abundant in
gome places, but the nunber of flowering plants varies greatly from

ear to year. Thousands of plantso may be found ono year. Then,

or a number of yeays, none or very few can be found. o winber-
‘bude were observed. It ia my opinlon, based upon many years of
obzervation, that the oripinal huber decays alter floworing and
that the smaller tubere tale sevsral year:s o atiain flovering
glze. [his would acoount for ihe denme coloniecs and for the re-
markable periodicity of the speeciea. Ino small process at the
distal end of the flowering tuber would secr 4o bear out this hy-

thesis. More than a hundred flowering tlants can often be lound

a square foot of leaf-nsuld. '

QQEM' i o Lo , our only speoles, hae a solld corm, more
1(:%-.1 ugg agg-ﬁaﬁ. a!. rE ‘ht anzles to the bulbous base of the stem.

.&?ﬂﬂlﬁ' %ME& hag a slangle globose corm at the basce of the
stem. (T1.

. COne to several srindle-chaped tuberolds. [he winter-
oo within o pratective sheath Tormed by the bases of the
old leaves. If one marke a plant of W and theu exarinea
1t late in the fall (October or ilovember e winter-bud will be
plainly vieible, ac 1t makes rapld growth at that time. T cannot
dist igh the specles, sxeept 5, Heckil, which hae a siagle
tubercid. (ri.38)

PACTIE, Root of thiek fleshy fibres from 3 rather fleshy Jointed
orecy roototosk, (Fl. 5) ihe evergrecn leavee differ in their
markings in each of our native species, co that they can be determ-
ined at any ceason, tut I have found no dlepnoctic charactere in lhe
rocts.

STERA. Slender fibrous roots, branching from a vertical rhlzome.
. 3). L. australie ia stoloniferous and two flowerling stemp are
Erommemdy Tound on the sane plant. It is less slender than L.
gordats., I have not found the two other native specles.
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8 tiew England Orehid 5

Wﬂ.- Gmy's Manual saye "Wueh brenched and toothed coral-
e OW stema . 0§ gg%ggg bloous in Hay. € ﬂ?mm;g
may be distingulshed from The other fall-hlunning:{e'pao es (L. magu-
n;g) by the bulbous-thickened base of its stem. (F1. 3)

8. B has 4 dense orbicular corm, with the stem
% 1T aumm%. The previous year's corm is persistent.
(P1. 5) Our cesond specles, U, mﬁg. is very simllar.

%ﬁ. In both of our speciec the corms are covered witl‘z ehagpy
Bheaths, (ho corme of the previcus yeare persisting. (Pl. 5)

CAL . Our only species (2. Iwlbosz) hac neat chectnub-she
'.ee:.-_ul. wits thot of tho rast yeor oeraisting., The winter mdp::
at the base of this year's core. (Pl. §) _

'w AL n{_m%g ke peversl corme, ctrung like beads along
a plender root-pltocit. 7The leaves arc produced In avbumn and stay
green all winter, but dle in the spring juat baforc the flowers

are produced. Gray'c Manuel mentions fhat tho corms are "filled
with excesdingly glutinous material”, but I'4id not havper to obe
leﬂeﬁ&.ta fachk on the only occasien thet I collected this plant,

(2. ¥, e
. Beme of the older books rocord thls %ec co/from low
, bub I Imow of o recent recory and I o inclined to doubt
ite occurrenco. Ibe root is eimllar to that of Aplec , but the
root-stoalr 1o o shortened that 1% 4s not visible he ceveral
corms 1le olde by oide. The leaf is shorter and broader than that

of echn noapcoly longer than broad, whersas the cave of
ple m aro nearly twice as long as the breadth. 'he leaves of
Bpecian are etrongly ribvbed and those of %
ple beneath, tending tc Decome more varple with ape. @ ia
green on both eldez. (Pl. 6) ' .

-

The nunbers in parontieses rofer $o the illustratlons. The names
are tuoce of aray's uanual, seventh oditlon (1903), unless other-
wize stated. '

Tritten April, 1932.
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Albert E. Lowes &
P.0. Box )531, Providence, R.I. ehid Bpeeial

April 1032
NOTES ON THE ROTS OF SOME NEW ENGLAND ORCHIDS.

In the course of my studies of our native orchids, I became deeply interested
in the great variety of root structure that they show. Each genus has 1ts own
characteristies and these are so distinetive that even a tyro ean classify an
orehid on the basis of root structure alone. I am very anxious to continue ny
investigatione and I would appreciate it deeply if members in other parts of
the country would send me fresh roots of some of their orehids, If these are
packed in some of the native soil &nd wrapped in damp newspaper, they should
reach me safely. I shall gladly pay any costs connected with the sending.

Among plants, orchids are remarkable for the extreme specialization of the
floral parts. I have no doubt that there will be many references to this in
the present bulletin. The roote are no les:ﬁlﬁ?ﬂy specinlized. In the first
nlace, orchids seem to be quite without roo ra. depend entirely on
myeorrhizal fungl %o perform the funtlons that in other plants are performed L
]H: gi; roota. {;b:: this egnnection see Dr. Clark's fine articld on "Myecorrhiza
for ?uto r 1929 3 Some tropi orchids have no roots at all! The
rootas, therefore, being relieved of all necessity of obtaining food are res
duced in funetion to aeting as anchors to hold the plant in the earth and to
carrying on the plant's 1ife. All orchids are perennials and so they have

within themselves the germ of future years' growth, This takes the form of a
winter bud which 1s a conspicuous feature of the roots of

un{ orchids, althougk
in pome species this bud 18 hidden in a sheath formed by the leaf-base or by
bracts at the foot of the atem. !

n &.dition to having the se of the future, many orchids bring with them
in thoir ron&s Qﬁ. atory D?rgg% plli. In otherﬁ, ihe old root is lost by deeay
and only this year's root is visible. ]

In studying robdt systems, three things should be noticed:
a. Form of roots
b. Number of rots
e¢. Loeation of winter-buds.
The form of the root shows the greatest variation. This may range from a long
cord-like shot as in Pogonia to a small compact corm as in Aretnusa.

In number, the roots run from the single tuberdd of Spiratiles Beckii



Albert E. Lownes
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0
NOTES ON THE ROTS OF SOME NEW ENGLAND ORCHIDS.

In the course of my studles of our native orchids. I became dee 1 i
in the great variety of root structure that they show. Each 5egig é::eiighg:n
characteristics and these are so disbinetive that even a tyro can eddseifs an
orchid on the basis of root structure alone. I am very anxious to continue my
investigations and I would appreciate it deeply if members 1n other partﬁ of
the country would send me fresh roots of some of their orchids. If these are
packed in some of the native soil and wrapped in damp newspaper, they should
reach me safely. I shall gladly pay any costs econnected with the gending.

Amons plants, orchlds are remarkable for the extreme Bpecializetion of the
floral parts. I have no doubt that there will be many references to tals in
the present bulletin. The roots are no less highly specialized. In the first
place, orchids seem to be quite without root¥hairs. e depend entirely on
mycorrhizal fungl to perform the funtions that in other plants are performed
by the roots. (In this connection see Dr. Clark's fine articd# on "Mycorrhiza"
in "A" for October 1929.) Some tropical orchids have no roots at all! The
roots, therefore, being relieved of all necessity of obtaining food are rew
duced in funection to acting as anchors to hold the plant in the earth and to
carrying on the plant's 1ife. All orchids are perennials and so they have

within themselves the germ of future years' wth.
w%ﬁ%&r bud which 1s a gonaplcuoua feature of5€86t¥aot§h%g ggﬁeso;%giggfmagghgust

in some species this bud is hidden in & sheat -
s atp%ha LR SR n. in sheath formed by the leaf-base or by

{g gudlkian fo QggiﬂgogyecFreE&a%agg_the future, many orehids bring with them

In other t d
and only this year's root is visible. #o HHE Gl Foot dalost bR (ERo8T,

in studying root systems, three things should be noticed:
a: Form of roots
b. Number of ronts
¢. Location of winter bud.

The form of the root shows the greatest variation. This may range from a long
gord-like shont as in Pogonia to a small compact corm as in Arethusa.

In number the roots run from the single tuberoid of Spiranthes Beckii io the
very numerous £l shy fibrous rots of Cypripedium.

The location of the winter-bud varies considerably, as has been suggested above.
In some speecies 1t is very close to this year's stem, 8o that the plant remalns
Almost stationary, while in others it is several inches away, sothat the plant
"marches" slowly but steadily along at quite an appreciable rate.

On latst avallable information, there are (mitilng hﬂbrids and color forms) 50
apecles of orchids in New FEnglénd. These are grouped in 17 gensra. I hav
studied 45 species in the field, representing 16 gensra. I have never found
Amesia (Serapias of Gray's Menual), nor Habenaria cristata (reported but once
from N.E.), H. leucophaea, Listera auriculata nor L. convallarioides.
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