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No. 7.—TRICHOMES OF THE ROOT IN VASCULAR
CRYPTOGAMS AND ANGIOSPERMS.!

BY ROBERT GREENLEAF LEAVITT, A. M.
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Two Crasses oF Rapwoar Tricnosmss.

Tat trichomes which arise in the superficial layer of the root of
vasenlar plants as organs of absorption are of two types. Tri-
.chomes of one kind resnlt from a differentiation of the meristematic
cells of the young epidermis near the apex of the root: those of the
other class have a simpler origin. The more commonly recognized
_and less highly specialized type will be first deseribed,

' Contributions from she Ames botanleal laboratory, no, 2,
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Tue FirsT TYPE.

Trichomes of the first type are characteristic of the Dicotyledons,
of some divisions of the Monocotyledons, and of the Filices. Im
these groups, as a role, any cell of the piliferons layer may, at a cer-
tain stage in the development of the tiseue, ssquire the character of
a trichoma ' by putting out a hair. All the cells over considerable
areas may be piliferous, or only a part of them, determined appar-
ently by chance. From the appearance of the cells of the young
epidermis it is not possible to predic:t which ones are to become
trichomes, Below the region of the youngest hairs there is no visi-
ble specialization or predetermination of the future trichomic cells,
Every cell, we may suppose, is & potential trichome. The actual
fate of any cell, whether it shall be that of a trichome or of ab
atrichomie element, is first to be ascertained in the young fixed tis-
sue, after the cells have undergone a considerable extension, and
after cell division has altogether ceased, The first indication of
trichomic development is the appearance of a papilla, usnally near
the lower or distal end of the epidermal cell, that is, near the end
lying toward the apex of the root,

THatribution of the firat type in pascular Cryptogama and Angio-
spermas,— The following groups have heen investigated with respect
to the species named. The trichomes in these species are not prede-
termined in the nascent epidermis of the root, so far as can be seen.

FiLices,

Hymenophyllacese: Trichomanes sp.

Cyatheaceas: Alsophila auatralis, A. Cooperi, Cibotium Schiedet,
Cyathea insignis, O medvdlaris, C. regalis, Dicksonia antare-
tiea, D. davallioides,

Polypodiacene: Adiantum aneitense, A, Copillus- Veneris, A, cunea-
tum, A, decorwm, A, gracillimum, A, moacrophyllwm, A, Wie-

11t seema necessary, in describiog the struoctures nnder conslderation, to use
the word tricheme for the whole ¢ell, including the tube, or hafr, or root-hair,
and the basal portion imbedded in the epidermis, or bass, The adjective tri-
chormdc and its opposite africhomic have been coined for convenlence in the
present, discussion.
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gandi, A, Williameii, Aspidium filiz-mas, A, marginale, A.
molle, A, trifoliatum, Asplenium angulore, A, bulbiferum, A,
decussatim, A. Frichomanes, Blechnum brasiliense, B. oceiden-
tale, B. spicans, Cyréomium sp., Gymnogramme snlphurea,
Lomariz pibba, Microlepia hivta, Davallia fijiensis, Doodia
rupestris, Nephrodivm Shepardii, Nephrolepies bulbifera, N,
davallioides, N, eraltata, Onoclea sensibilis, Pellaea hastota,
Phegopteria  polypodicides, Platycerivim Alcicorne, Polypo-
dium aurenm, P. plectolepis, P. vulgure, Pleris aurate, P.
eretica, P. pedata, P. serridata, P. trenuda, Secolopendrium
vulgare, Woadsia obtuga, Woodwardia angustifolia,

Oemuondaceae : Osmunda regalis.

Marattiacene: dngiopteris evecia, Marattic alzta.

In Ophiogiossum vulgatum and Botryehium ternatum (the only
members of the Ophioglossaceae the roots of which were seen) no
trichomes conld be found,

The available species of the family Schizaeaceae were exceptional
amongst the Filices examined in bearing trichomes of the second
type. Thia case will be described below.

HyDROPTERIDEAE.

Marsiliacean : Marsifia guadrifolic, M. (uncinate ¥),

In Azolla, the epidermis of the root has a somewhat complicated
development, which is fully described below, Salvinia ia withont
roots, if we except the transitory reot of the sporeling, which 1
have not seen.

Mo¥oCcOTYLEDONS,

In a large number of Monocotyledons the baire are borne by
special cells predetermined at an early stage, in the manner to be
described below. The Liliiflorae, however, with but slight excep-
tion, the Spadicifiorae in the main, and numerous examples from
other subdivisions of the Monocotyledons, present trichomes of the
firat type only. The species in which T have determined this to be
the case are the following:




276 PROCEEDINGS: BOSTON SOCIETY NATURAL HISTORY.

Glumiflorae.

Gramineae : Brachypodivm distuchyon, Coix agrestis, C. lachrymia,
Fleusine corneana, Oryza astive, Sporobolus aireides, &S,
eryptandrus,

About 50 species of grasses were examined. Only the seven
named were assigned to the class in which they are here put; and
in several of these there was much doabt, and the determination
was made provisionally. ‘This matter will be further discussed
below under Gramineae (p. 206),

Spadicifiorae,

Palmae. Of the palms examined only one had root-hairs. This
was Oreodoxa repia. On the roots of seedlings 2 few hairs
were found. They come from ordinary elongated epidermal
cells. Gillain bas examined the roots of many Palmas, The
epidermis was one of the parts to which special attention was
paid. In summarizing the results of this study of thirty-five
species of palms he says of the epidermis: “It is retained only
on the smaller parts of the roots, and then shows elongated
cells, whose onter membrane is more or less strongly entien-
larized. Onmly in Trachycarpus excelsus are hair formations
and papillae present, such as Mohl haa reported for Diplother-
i maritimum,”

Cyclanthacese: Carfudovics atrovirens.

Typhaceae: Sparganium sp., Typha latifoliu.

Araceas: dglaonema picta, Anthurivm Dechardi, A, magnificum,
Arisaema triphyllum, Coladium  esculentum, Meffenbachia
picta, Zantedeschia aethiopica,

Liliiflorae.

Lilisceae: Alfivm narcissifforum, A. cepa, Anthericum Rernarnii,
Asparagus  plumosus, A. truophinus, Rrodiaca congesta,

L Gillain, G.: Beitriige zur anatomie der palmen- u, pandanacesn-warzeln.
Bot, centralb., 83 : 387 (1800).
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Dianelin coeruisa, D. revolute, Funkia cvatu, Hyacinthus
amethyetinus, Lilium longifforum, L. speciosum, Museari
Argaei, Xanthorrhioea arbores, Xerotes longifoliv,

Convallarinceas 1 dspidistra lurida, Cordyline stricta, Dracoena
nutans, D. hybrid, Polygonatum biflorum, Fucca angustifolia.

Amaryllidacene : _dmarylliz amethystinug, Euclaris amazonice,
Hypoxis erecta, Leucoium autumnale, Pancratiwm ovatum.

Bromeliaceae: Billbergia Leopoldii, B, Quesncliona, Nidularium
argentenm, Tillandsia Lindenii.

Iridaceae: Fressia refracta, Friz Histrio, I, peeudacorus, Tria sp.,
Moraea Robinsoniana, Sisyrinchivm atlanticum, Watsonia
Ardernet,

The tegumentary tissues of the root were carefully examined and
desoribed by Juel for a large number of the Liliiflorae representing
42 genera. He makes no meution of specialized hair-cells in this
group, although he noted several instances in othber groups. This
negative evidence is in agreement with my own observations. In
the Liliiflorae in general the trichomes are of the unspecialized type.

Gynandrae.

The trichomes are sometimes predetermined, as in Pogonic
ophioglossoides and other species mentioned below; but in many
and probably in most of the Orchidacese, any cell of the external
layer may put ont 8 root-hair as in Guodyera tesselata, Liparis
Loseelii, Odontoglossum luteo-purpureum, Selenipedium Sedendi,
Vanda tricolor, and Vanille planifolic. In the Orchidacese
generally the tegumentary apparatus is highly medified. Of
especial interest in connection with the oeccurrence of tricho-
blasts in several terrestrial apecies, iu the character of the exodermal
layer in the species the roots of whieh are provided with a velamen,
The excderm as constituted in thess members of the group will be
considered in another place.

IMecoryLEnoNs,

The Dicotyledons, with the exception of a single aberrant group,
the Nymphaeaceae, to be disoussed later, agree among themselves in



