PREFACE.

AxaryTican Key To THE ORDERS.— As stated in Dr. Gray's
Preface to the last edition, this is designed to eunable the stu-
dent to refer readily to its proper Order any of our plants,
upon taking the pains to ascertain the structure of its flowers,
and sometimes of the fruit, and by following out a series of
easy steps in the analysis. It is founded upon the most ob-
vious distinctions which will answer the purpose, and is so
contrived as to provide for all or nearly all exceptional in-
stances and variant cases. Referring to the Order which the
Key leads him to, the student will find its most distinetive
points brought together and printed in Italics in the first sen-
tence of the ordinal deseription, and thus can verify his results.
The Synopsis which follows will then lead him to the genus,
to be verified in turn by the full generic description in its
place; and the progress thence to the species is facilitated,
when there are several to choose from, by the arrangement
under divisions and subdivisions, as already explained.

It will be seen that the Key directs the inquirer to ascer-
tain, first, the Class of the plant under consideration, — which,
even without the seeds, is revealed at once by the plan of the
stem, as seen in a crogs-section, and usually by the veining of
the leaves, and is commeonly confirmed by the numerical plan
of the flower; — then, if of the first Class, the Subclass is at
once determined by the pistil, whether of the ordinary kind,
or an open scale bearing naked ovules. If the former, then
the choice between the three Divisions is determined by the
presence or absence of the petals, and whether separate or
united. Each Division is subdivided by equally obvious char-
acters, and, finally, a series of successively subordinated prop-
ositions, — each set more indented upon the page than the
preceding, — leads to the name of the Order sought for, fol-
lowed by the» number of the page upon which it is described
in the body of the work.

The book is now submitted to those for whose benefit it has
been prepared, in the trust that its shortcomings will meet
with friendly indulgence, and with the earnest request that
information be kindly given of any corrections or additions that
may appear to be necessary.

SERENO WATSON.
CaAMBRIDGE, Muass., Dec. 26, 1889.

SYNOPSIS OF THE ORDERS OF PLANTS

DESCRIBED IN THIS WOREK.

Serips I. PHENOGAMOUS or FLOWERING PLANTS: those

producing real flowers and seeds.

Crass I DICOTYLEDONOUS or EXOGENOUS PLANTS.

Stems formed of bark, wood, and pith; the wood forming a zone be-
tween the other two, and increasing, when the stem continues from year
to year, by the annual addition of a new layer to the outside, next the
bark. Leaves netted-veined. Embryo with a pair of opposite cotyledons,
or in Subelass IL. often three or more in a whorl. Parts of the flower
mostly in fours or fives.

Suncrass I. ANGIOSPERM.E. Pistil consisting of a closed ovary
which contains the ovules and becomes the fruit. Cotyledons only two.

Division I. POLYPETALOUS: the calyx and corolla both present;
the latter of separate petals. (Apetalous flowers occur in various
Orders, as noted under the subdivisions.)

THALAMIFLORJE. Stamens and petals hypogynous (free both from
the calyx and from the superior ovary), upon a usnally narrow receptacle
(not glandular nor discoid, except in Reseda, sometimes stipe-like). (Sta-
mens and petals npon the partly inferior ovary in some Nymphmace.)
Apetalous flowers oceur in the Ranunculacex and Caryophyllaceac.'

. Carpels solitary or distinet (or coherent in Magnoliace®); sepals and
petals deciduons (except in Nymphsacez); leaves alternate or radical,
withont stipules (sometimes opposite or whorled and rarely stipular in
Ranunculacez) ; embryo (except in Nelumbo) small, in fleshy albumen

. Ranunculaceee (p. 34). Sepals (3 or more), petals (as many, in regular
flowers, or none), stamens (nsnally many), and carpels (1 -many) all dis-
tinct. Fruit achenes, follicles, or herries. Mostly herbs.

. Magnoliacez (p. 49). Sepals and petals colored alike, in three or more
rows of three, imbricate. Fruit cone-like, formed of the numerous coher-
ing pistils. Trees.

. Anonacez (p. 50). Sepals (3) and petals (6, in two rows) valvate. Fruit
pulpy. Shrubs or small trees.

. Menispermacez (p.51). Sepals and petals in twos or threes, imbricate.
Pistils becoming 1-seeded drupes. Dicecious woody climbers, with pal
mate or peltate leaves.
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5. Berberidacea (p. 52). Sepals and petals imbricate, each in two rows of
three (rarely in twos or fours). Stamens opposite the petals. Pistil
solitary, becoming a berry or pod. Shrubs or low herbs.

6. Nympheeacez, in part (p. 54). Sepals and petals each 3, or many in
several rows. Vistils becoming coriaceous and indehiscent. Agquatics ;
floating leaves peltate.

# 2. Carpels (2 or more) united into a compound ovary with parietal, often
nerve-like placenta (or the seeds covering the inner surface in Nymphs-
aces, and the placentw axile in Sarraceniacem). Herbs (some Cistacem
somewhat shrubby).

+ Fruit 5-many-celled ; calyx or whole perianth persistent; embryo small,

at the base of fleshy albumen.

6. Nympheeaces proper (p.54). Sepals 2—-6. Petals and stamens nu-
merous, on a thick hypugynous receptacle or inserted upon the ovary.
Capsule 8-30-celled. Aquatics, with peltate or cordate leaves.

7. Barraceniace® (p. 57). Sepals and petals 5. Capsule 5-celled. Marsh
plants, with pitcher-shaped leaves.

+ + Fruit I-celled, or spuriously 2— more-celled by partitions connecting the

placentwx,

++ Embryo minute at the base of fleshy albumen ; perianth deciduocus; sepals 2.

8. Papaveracee (p.57.) Flowers regular. Sepals fugacious. Petals 4 -

12. Stamens and seeds numerous. Capsule 2-several-valved.

Juice
milky or colored.

9. Fumariaceze (p. 59.) Flowers irregular. Petals 4, in dissimilar pairs.
Stamens 6, diadelphons. Fruit 2-valved (indehiscent and 1-seeded in
Fumaria). Juice watery ; leaves dissected.

++ ++ Albumen none; embryo curved or folded; perianth deciduous (sepals

persistent in Resedacez).

10. Cruciferze (p. 61). Sepals and petals 4. Stamens mostly 6, tetradyna-
mous (two inserted lower and shorter). Pod 2-celled by a transverse par-
tipion, 2-valved, or sometimes indehiscent or transversely jointed. Bracts
and stipules none.

- Capparidacea (p.74). Sepalsand petals4. Stamens 6 or more, nearly
equal. Pod l-celled, 2-valved. Embryo coiled. T.eaves aften palmately
divided ; bracts and stipules often present.

12. Resedacee (p. 75). Sepals and petals 47, irregnlar. Stamens indefi-
nite on an hypogynous disk, not covered in the bud. Pod 1-celled, 3 - 6-
lobed, opening at the top. :

=+ ++ Embryo rather large in fleshy albumen; placente on the middle of

the valves; calyx persistent.

Cistacez (p. 76). Flowers regular; sepals and petals 5, the two outer

sepals minute. Stamens indefinite. Pod 1-celled, 3 -5-valved. Ovules

orthotropous. Embryo curved. Leaves entire, the lower often opposite.

. Violace= (p. 78). Flowers irregular; sepals and petals 5. Stamens 5,

with connivent introrse anthers. Style clavate. Pod 1-celled, 3-valved

Ovules anatropous. Embryo straight. Stipules present.

13.
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« 8. Ovary compound, 1-celled, with central placentz ; embryo curved around
mealy albumen (except in Dianthus) ; leaves entire ; stipules mostly none.
15. Caryophyllaceze (p. 82). Sepals (5, rarely 4) distinct or united, per-
sistent. Petals as many, rarely none. Stamens as many or twice as many,

rarely fewer. Styles 2-5. Leaves opposite.

16. Portulacaceee (p. 90). Sepals 2. Petals 5. Stamens 5-20. Capsule
3-valved or circumscissile. Fleshy herbs; leaves mostly alternate.

# 4, Calyx imbricate ; stamens as many or twice as many as the petals or
often indefinite; ovary compound, 1-celled with parietal placenta or sev-
eral-celled with the placente united in the axis; embryo straight or
slightly curved; albumen none or scanty.

17. Hlatinacee (p.91). Small marsh annuals, with opposite leaves, membra-
nous stipules, minute axillary flowers, few stamens, and pod 2 - 5-celled.

18. Hypericacez (p. 92). Herbs or shrubs, with opposite entire dotted
leaves and no stipnles. Flowers cymose or panmicled. Stamens few or
many, usually in 3 or more clusters. Pod 1-celled or 8- 5-celled.

19. Ternstreemiaces (p. 95). Trees or shrubs, with alternate leaves and
no stipules. Flowers large, axillary, golitary. Stamens numerous, more
or less united together and with the base of the petals. Pod 3-5-elled.

. Calyx valvate; stamens numerous, usually more or less united together
and with the base of the petals; ovary 3 - many-celled with the placenta
united in the axis (becoming 1-celled and 1-seeded in Tilia).

20. Malvaceze (p. 96). Stamens monadelphous; anthers 1-celled. Calyx
persistent. Seeds kidney-shaped, with curved embryo and little albumen.
Herbs or shrubs, with alternate palmately veined stipular leaves.

21. Tiliaceze (p. 101). Stamens polyadelphous or nearly distinet; anthers
2-celled. Calyx deciduous. Embryo nearly straight. Trees, with alter-
nate leaves and deciduous stipules.

DISCIFLORA. Stamens as many as the petals or twice as many ox
fewer, inserted upon or at the outer or inner base of a more or less tumid
hypogynous or perigynous disk, which is cushion-like or annular or di-
vided into glands, sometimes obscure or'minute (or none in Linum, Ilex,
gome Geraniacem and Polygala) ; ovary superior (or half-inferior in some
Rhamnacem); sepals mdre usually distinct. Petals wanting in some
Rutacez, Rhamnacez, and Sapindace®.

. Ovules (mostly 1 or 2 in each cell) pendulous, with the rhaphe toward
the axis of the ovary; disk often reduced to glands alternate with the
petals or none; ovary often lobed or the carpels nearly distinct.

922, Linaceze (p.101). Flowers regular, usually 5-merous. Capsule not
loved, mostly 5-valved, spuriously 10-celled, 10-seeded. Stamens united
at base. Disk none or 5 minute glands. Herbs, with entire alternate or
opposite leaves; stipules gland-like or none.

. Geraniacee (p. 102). Flowers regular or irregular, 5-merous or 3-
merous as to the stamens and pistils. Ovary 3 -5-lobed, the cells 1 —few-
oyuled, and axis persistent. Disk of 5 gl:m-ds ornone. Herbs, with often
lobed or divided mostly alternate leaves, with or without stipules.
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24. Rutacese (p. 106). Flowers mostly regular, 3-5-merous, dicecions or
polygamous in our genera. Ovary 2-5-lobed or the carpels nearly dis-
tinet, upon a glandular disk; cells 2-ovuled. Mostly shrubs or trees,
with glandular-punctate compound leaves, without stipules. '

% 2. Ovules (1 or 2) pendulous, the rhaphe away from the axis; disk none

and ovary not lobed.

25. Tlicinese (p. 107). Flowers small, dicecionsly polygamous, axillary, 4 -
8-merous. Fruit a 4 —8-seeded berry-like drupe. Shrubs or trees, with
simple alternate leaves and no stipules.

= 3. Ovules (1 or 2 in each cell) erect, the rhaphe toward the axis; disk fleshy,
covering the base of the calyx; stamens as many as the petals, at the
margin of the disk ; flowers perfect or polygamo-dicecions; albumen fleshy;
shrubs or trees, with simple leaves (compound in some Vitaces).

26, Celastracese (p. 109). Sepals and petals imbricated, the stamens alter-
uate with the petals. Fruit 2—5-celled; seeds arilled.

27. Rhamnaceee (p. 111). Calyx valvate. Petals small or none. Stamens
alternate with the sepals. Fruit 2—5-celled; seeds solitary, not arilled.

28. Vitaceze (p. 112). Calyx minute. Stamens opposite the valvate cadu
cous petals. Climbing by tendrils opposite the alternate leaves.

= 4. Ovules (1 or 2) ascending or horizontal, or pendulous from a basal funicle;
fleshy disk entire or lobed; stamens 5-10; shrubs or trees, with com-
pound leaves (simple in Acer) and mostly polygamo-dicecious and often
irregular flowers; petals imbricate (sometimes none in Sapindaces).

29. Sapindacea (p. 115). Flowers mostly unsymmetrical or irregular.
Ovary 2 - 3-celled and -lobed.

30. Anacardiacez (p. 118). Flowers regular, 5-androus. Ovary l-celled,
becoming a small dry drupe. Leaves alternate ; juice milky or resinous.

# 5. Ovules solitary, pendulous from the summit of the 2-celled ovary; disk
none; flowers irregular (subpapilionaceous), hypogynous; stamens mon-
adelphous or diadelphous ; anthers 1-celled, opening by an apical pore.

31. Polygalaceze (p. 120). Herbs, with perfect flowers and alternate or
opposite or whorled entire leaves. Stamens 6-8. Seed carunculate.

C. CALYCIFLORZA. Sepals rarely distinct; disk adnate to the base of
the calyx, rarely tumid or conspicuous; petals and stamens on the ealyx,
perigynous or epigynous, the ovary being often inferior (hypogynous in
Drosera and Parnassia, nearly so in some Leguminos® and Crassnlaces).
Apetalous flowers in Orders 33, 35, 36, 38, 39, 41, 42, 47, and 50.

* 1. Ovary usually superior, the pistils solitary, or several and distinct (some-
times more or less united but at least the styles distinct except in some
Saxifragacem).

32. Leguminosee (p. 122). Flowers papilionaceous or regular. Stamens
usually 10, and mostly monadelphous or diadelphous. Pistil one, free,
becoming a legume; style terminal. Albumen none. Leaves mostly
compound, alternate, stipular.

33. Rosace® (p. 150). Flowers regular, with usnally numerouns distinct
stamens, and 1 - many pistils, distinct or (in Pomes) united and combined
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with the calyx-tube; style often lateral or basal. Calyx-lobes and petals
mostly 5. Ovules mostly 1 or 2. Albumen mostly none. Trees, shrubs,
or herbs; leaves usually alternate and stipulate, simple or eompound.

. Calycanthacee (p. 167). Calyx-lobes, petals, and stamens indefinite.
Pistils numerous, becoming achenes in a hollow receptacle. Albumen
none. Aromatic shrubs, with opposite entire leaves and no stipules.

. Baxifragaceze (p. 168). Flowers regular, with 5-10 stamens (numer-
ous in Philadelphus), few (mostly 2) more or less united, free or partially
adnate carpels, and few — many ovules on axile or sometimes parietal pla-
centz. Seeds albuminous. Herbs or shrubs, with opposite or alternate
leaves, with or without stipules.

. Crassulacee (p.170). Mostly fleshy herbs,with symmetrical flowers,
the usnally distinct many-seeded carpels as many as the sepals. Seeds
albuminous. ILeaves alternate or opposite or whorled ; stipules none.

. Droserace= (p. 178). Glandular-haired scapose marsh herbs, with
regular 5-merous hypogynous flowers. Capsule 1-celled, with 3 -5 many-
seeded parietal placentm. Anthers extrorse. Leaves circinate in vernation.

. Hamamelidea (p. 179). Shrubs or trees; flowers often polygamo-
moncecious, in clusters, heads, or spikes; petals often none. Seeds 2 or
more, bony, in a 2-beaked woody pod opening above, the base adnate to
the calyx-tube. Stamens few or many. Teaves alternate, simple.

. Haloragez (p. 180). Aquatic or marsh herbs; flowers perfect or po-
lygamo-dicecions, small, axillary or spicate; petals often none. Stamens
1-8. Ovary inferior, the calyx-limb obsolete or veryshort. Fruitsmall,
indehiscent, 1—4-celled, 1-4-seeded. Leaves alternate or opposite, the
submersed often dissected.

# 2. Ovary inferior (except in Lythracem), 1-severalcelled; style entire;
flowers perfect, regular or nearly so, mostly 4-merous; herbs, with simple
and mostly entire leaves without stipules.

40. Melastomacea (p. 183). Calyx open. Stamens definite; anthers
opening by an apical pore. Leaves opposite,3 - 7-nerved; flowers cymose.

41. Lythraces (p. 184). Calyx-lobesvalvate. Pod free, but enclosed in the
calyx, membranous, 1 - 4-celled, many-seeded with axile placentse. Leaves
mostly opposite ; flowers axillary or whorled ; petals crumpled, or none.

42. Onagracea (p. 186). Calyx-lobes valvate. Owvary 1 -4-celled, the cells
1-many-ovuled. Stamens 2, 4, or 8. Petals 2 or 4, convolute, or none
Leaves opposite or alternate.

# 3. Ovary inferior (except in Passifloracem and Ficoidea), 1-celled with pari-
etal placent= or several-celled by the intrusion of the placentsm; flowers
regular, perfect or unisexual ; styles free or united ; herbs.

+ Embryo straight; cotyledons foliaceous; leaves alternate, often lobed.

43. Loasace® (p. 193). Flowers perfect. Stamens indefinite. Style entire
or 2-3-cleft. Capsule 1-celled, with 2 or 3 many-seeded placents. Pu-
bescence of hooked hairs.

¢+. Passiflorace= (p. 194). Climbing by tendrils. Flowers perfect. Sta-
mens 5, monadelphons. Ovary stalked, superior, becoming a l-celled
many-seeded berry with 3 or 4 placent®. Styles 3, clavate,
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45. Cucurbitacese (p. 194). Tendril-bearing vines, with diecious or monce
cious flowers; Corolla 5-lobed, often confluent with the calyx. Stamens
3 or 5, usually more or less united and the anthers often tortuous. Fruit
fleshy or membranous, 1 —5-celled, the placentz often produced to the
axis and revolute. Seeds exalbuminous.

+ + Embryo curved or coiled about central albumen ; leaves entire.

46. Cactacee (p. 106). Fleshy and mostly leafless prickly plants, with sol-
itary sessile perfect flowers. Calyx-lobes and petals indefinite, imbricated,
the numerous stamens on the tube. Fruit a 1-celled many-seeded berry.

47. Ficoidese (p. 198). Calyx-lobes or sepals 5 and petals none in our gen-
era. Capsule 3—>5-celled with axile placente, loculicidal or circumscissile,
many-seeded. Often fleshy ; leaves mostly opposite or verticillate.

. Flowers small, regular, perfect or polygamous; calyx-limb minute or ob-
solete; ovary inferior, 2-several-celled, with solitary pendulous ovules;
petals and stamens mostly 4 or 5, on the margin of an epigynous disk
surrounding the styles; albumen copious.

48. Umbelliferae (p. 198). Flowers in umbels or heads. Tetals (inflexed)
and stamens 5. Styles 2. Fruit of 2 dry seed-like carpels, the pericarp
usually with oiltnbes. Herbs, with alternate mostly compound leaves.

49. Araliaces (p. 212). Flowers mostly in umbels and nearly as in Umbel-
lifer@; petals not inflexed and styles 2 or more. Fruit a 2 - several-celled
drupe. Herbs or shrubs, with alternate mostly compound leaves.

50. Cornaceze (p.213). Flowers not in umbels; petals (valvate, or none)
and stamens 4 or 5. Style1. Fruit a 1-2-seeded drupe. Trees, shrubs,
or rarely herbs, with opposite or alternate simple and mostly entire leaves.

Division II. GAMOPETALOUS: calyx and corolla both present,
the latter of united petals (excepting some Ericacew, Styracaces.
and Oleaces, Galax, Statice, and Lysimachia). Apetalous flowers
oceur in Glaux and some Oleacer. Stipules present only in Rubi-
acex and Loganiacem, or rarely in Caprifoliaces..

& 1. Ovary inferior; stamens borne upon the corolla, alternate with its lobcs.

+ Stamens distinct; leaves opposite or whorled; seed albuminous except in
Valerianacez.

51. Caprifoliaces (p. 216). Corolla mostly 5-lobed, regular or irregular,
the stamens as many (one fewer in Linnza, doubled in Adoxa). Ovaryl-
several-celled ; fruit a berry, drupe, or pod, 1 —geveral-seeded. Shrubs or
herbs; leaves opposite, rarely stipular, not turning black in drying.

2. Rubiaceee (p.222). Flowers regular, 4-5-merous, the corolla mostly
valvate. Ovary 2-4-celled. Herbs or shrubs; leaves simple, entire, op-
posite with stipules, or verticillate, usually turning black in drying.

. Valerianaceze (p.228). Stamens (1 -4) fewer than the lobes of the
somewhat irregular corolla. Ovary with two abortive or empty cells and
one containing a suspended ovule. Fruit dry and indehiscent. Herbs.

. Dipsaceee (p. 229). Flowers mostly 4-merous and with 4 (rarely 2) sta-
mens, involucellate in involucrate heads; corolla-lobes imbricate. Ovary
gimple, 1-celled, with a suspended ovule. Herbs.
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+ + Anthers connate into a tube.

55. Compositae (p. 230). Stamens as many as the valvate corolla-lobes.
Ovary with a solitary erect ovule, becoming an achene. Albumen none.
Calyx-limb reduced to a pappus or none. Flowers in involucrate heads.

* 2. Ovary inferior (or superior in most Ericace= and in Diapensiace=) ; sta-
mens free from the corolla or nearly so (adnate in some Diapensiaces),
as many as the lobes and alternate with them, or twice as many ; leaves
alternate (opposite in some Ericaces); style 1.

+ Juice milky ; ecapsule 2 5-celled, many-seeded ; herbs.

. Lobeliaceae (p.305). Corolla irregular, 5-lobed. Stamens uaited, at
least by the anthers. Capsule 2-celled or with two placenta.
. Campanulacee (p. 307). Corolla regular, 5-lobed, valvate: Stamens
usually distinet. Capsule 2~ several-celled.
+ + Juice not milky nor acrid; capsule 3—10-celled.

. Ericacez (p. 309). Flowers mostly regular, 4-5-merous. Stamens
distinct, more usually twice as many as the corollalobes or petals. Ovary
inferior or superior. Herbs or shrubs.

59. Diapensiacez (p. 326). Flowers regular. Stamens 5, on the corolla,
or monadelphous with 5 petaloid staminodia. Ovary superior, 3-celled.

# 3. Ovary superior; stamens as many as the corolla-lobes and opposite them.

60. Plumbaginacez (p. 327). Stamens 5, on the base of the petals.
Styles 5. Fruit an achene or 1-seeded utricle. Herbs; leaves radical.

61. Primulacez (p. 328). Stamens 4-8, perigynons. Style 1. Fruit a
capsule with several seeds on a central placenta. Herbs; leaves radical
or opposite or alternate.

62. Sapotaceze (p. 332). Flowers small, 4-5-merous. Style 1. Ovary
few —soveral-celled; fruit fleshy, bearing a single bony-coated seed.
Shrubs or trees, with milky juice and alternate entire leaves.

# 4. Ovary superior or more or less adnate to the calyx, few —several-celled,
the cells 1-ovuled ; stamens twice as many as the corolla-lobes or more;
trees or shrubs, with alternate leaves.

63. Ebenacez (p. 333). Flowers dicecious or polygamons Stamens on
the corolla. Ovary superior. Styles distinct, Fruit fleshy, few-seeded.

64. Styracaceze (p.333). Flowersperfect. Stamenssubhypogynous. Ovary
more or less inferior. Style 1. Fruit dry or nearly so, 1—4-seeded.

* 5. Ovary superior, of two carpels (sometimes by division apparently 4-car-
pellary, sometimes of 3~5 in Polemoniacea, Convolvulacew, and Sola-
naces); stamens on the corolla (except in apetalous Oleacew), alternate
with its lobes, as many or fewer.

+ Corolla not scarious and nerveless.

++ Corolla none, or regular and 4-cleft or -parted, the stamens fewer than its
lobes; style 1; seeds 1-3.

65. Oleaceze (p. 335). Trees or shrubs, with opposite and pinnate or simple
leaves. Flowers perfect or polygamo-dicecions. Stamens mostly 2, alter
nate with the usually 2-ovaled carpels.
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++ ++ Corolla regular, its lobes 45 or rarely more; stamens as many.

= Ovaries 2, becoming follicles; stigmas and sometimes the styles united;
herbs with milky juice, perfect 5-merous flowers, and simple entire leaves.

66. Apocynaceze (p.337). Stamens distinet or the anthers merely conni-
vent, with ordinary pollen. Style 1.

67. Asclepiadacese (p. 338). Stamens monadelphous, the anthers perma-
nently attached to a large stigmatic body; pollen mostly in waxy masses.
Styles distinct below the stigma.

= = Ovary compound (ovaries two in Dichondra), with 2 or 3 (rarely 4 or 5)

cells or placente ; stamens distinct; mostly herbs.
a. Leaves opposite; corolla-lobes 4 or 5 or more.

68. Loganiacez (p. 345). Leaves entire, with stipules or a stipular line
joining their bases. Capsule 2-celled, few—many-seeded. Herbs or
woody twiners (our species). -

. Gentianaceze (p. 346). Glabrous herbs; leaves entire, sessile and sim-
ple (except in Menyanthes). Capsule 1-celled with 2 pariétal placentm
or the whole inner surface ovuliferous, many-seeded.

b. Leaves alternate (sometimes opposite in Polemoniace and Hydrophyl-
lacem) ; corolla-lobes always 5 in our species.

70. Polemoniaceze (p. 354). Capsule usually 3-celled, loculicidal; seeds
1-many in each cell on the stout placental axis. Style 8-cleft or-dobed.
Leaves opposite or alternate, simple or compound.

. Hydrophyllacez (p. 357). Leaves often lobed or divided, and the in-
florescence frequently scorpioid. Style 2-parted or 2-lobed.  Capsule
1-celled, 2-valved with two parietal or introflexed placent®, or sometimes
2celled. Seeds 2 or more on each placenta.

. Borraginaceze (p. 360). Leaves mostly entire and plants often romgh-
hispid ; inflorescence commonly scorpioid. Style 1. Ovary d-ovanlate,
usually 4-lobed and maturing as 4 separate or separable nutlets, or nok
lobed, 2-4-celled and separating when ripe into 2 or 4 nutlets.

3. Convolvulaceze (p.367). Usually twining or trailing; flowers on ax-
illary peduncles or cymose-glomerate. Corolla 5-lobed or 5-plaited,
twisted in the bud. Styles 1 or 2. Ovary 2- (sometimes 3- or spuriously
4-) celled, becoming a globular 4 - 6-seeded capsule (or ovaries two and
distinct in Dichondra). Cotyledons broad-foliaceous.

. Solanacea (p.373). Style 1. Ovary 2-celled (rarely 3- 5-celled), with
numerous ovules on axillary placents, becoming a pod or berry. Cotyle-
dons narrow.

++ ++ ++ Corolla more or less bilabiately irregular (sometimes nearly regular),

5-lobed. Fertile stamens 4 and didynamous, or 2. Style 1. Ovary
always of two carpels.

a. Ovules several or many.

75. Scrophulariaceee (p.377). Capsule 2-celled, with central placentew.
Seeds small, usnally numerous. Herbs; leaves alternate or opposite.

76. Orobanchacez (p. 393). Root-parasites with no green foliage. Cap-

sule 1-celled, with 2 simple or double parietal placents. Seeds many.
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7. Lentibulariacess (p. 395). Aquatic or marsh herbs, with scapes or
scapelike peduncles, sometimes nearly leafless. Corolla personate and
spurred. Capsule globular, 1-celled ; placentz central, free, many-seeded.

78. Bignoniaceee (p. 398). Largeflowered trees or often climbing shrubs,
with usually opposite simple or compound leaves. Capsule 2-celled by a
partition between the 2 parietal placentz. Seeds numerous, large, mostly
winged.

79. Pedaliaceze (p. 399). Herbs, with opposite simple leaves. Ovary 1-
celled with two bilamellar parietal placente, or 2 —4-celled by their union,
becoming drupaceous or capsular. Seeds few or many, wingless.

80. Acanthacea (p.399). Herbs, with opposite simple leaves. Capsule
2-celled, loculicidal, with each axile placenta bearing 2 -10 flattish seeds.

b. Cells of the ovary 1-2-ovuled; herbs or low shrubs, with opposite leaves

81, Verbenacee (p. 401). Ovary 2—4-celled, not lobed, the dry or drupa-
ceous fruit separating into 2 or 4 1-seeded nutlets (fruit 1-celled and 1-
seeded in Phryma). Style terminal.

g82. Labiatee (p.403). Orvary dceply 4-lobed around the style, the lobes be-
coming dry seed-like nutlets. Stems square; aromatic.

4=+ Corolla scarious and nerveless; flowers regular, 4-merous; style 1.

83. Plantaginacese (p. 422). Scapose herbs, with perfect or polygamo-
dicecious or moncecions flowers in 1-many-flowered spikes. Fruit a cir-
cnmecissile 2-celled capsule, with one or more peltate seeds in each cell,
or an achene.

Division III. APETALOUS EXOGENS. The corolla wanting
(except in some Euphorbiacez), and sometimes also the calyx.

% 1. Ovary superior (though sometimes enclosed within the calyx), 1-celled
with @ solitary basal ovule (several-celled in Phytolaccaces) ; embryo
coiled or curved (nearly straight in Polygonaces) in or about mealy albu-
men (albumen none in some Chenopodiace) ; herbs.

+ Fruit the hardened or membranous closed base of the corolla-like perianth

enclosing a utricle.

84. Nyctaginace (p. 425). Perianth tubular or funnelform. Stamens
hypogynous. Fruit ribbed or winged. Leaves opposite; stipules none.

~ - Fruit a utricle; perianth mostly persistent, small, 4 - 5-lobed or -parted,

or none.

85. Tlecebraces (p. 426). Perianth herbaceous. Stamens perigynous.
Leaves opposite ; stipules scarious (none in Scleranthus).

86. Amarantacez (p. 427). Flowers sessile, bracteate, the bracts (usually
3) more or less dry and scarious, as well as the 3-5 distinct sepals. Sta-
mens 1 -5, hypogynous. Utricle indehiscent or circamscissile. Embryo
annular. Leaves mostly alternate, entire; stipules none.

. Chenopodiacez (p. 430). Flowers sessile, not scarious-hracteate.
Sepals greenish or succulent, 5 or fewer, or none. Stamens 5 or fewer,
perigynous or hypogynous. Embryo annular or spiral or conduplicate.
Leaves alternate; stipules none.
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+ + + Ovary of several 1-ovnled carpels, in fruit a berry (in our genera).
88, Phytolaccaceze (p. 435). Sepals 4-5, petaloid or herbaceons. Sta-
mens 5-30, hypogynous. Carpels 5-12. Embryo annular. Leaves
alternate, entire; stipules none.
+ + + + Frait a triangular or lenticular achene.

89. Polygonaces (p. 436). Flowers on jointed pedicels, Calyx 3~ 6-lobed
or -parted, more or less corolla-like. Stamens 4 -12, on the calyx. Em-
bryo nearly straight. Leaves alternate, with sheathing stipules or none.

# 2. Ovary compound, the cells many-ovuled (or 1-ovuled in Piperace®); em-

bryo minute in copious albnmen ; flowers perfect.

90. Podostemacease (p. 444). Aquatic, with the aspect of sea-weeds or
mosses, with minute naked flowers from a spathelike involucre. Ovary
superior; pod 2-3-celled.

91. Aristolochiacese (p. 444). Terrestrial herbs or climbing shrubs.
Calyx valvate, adnate at least at base to the 6-celled many-seeded ovary.
Stamens 6-12, more or less united with the style. Leaves alternate,
mostly cordate; stipules none.

92. Piperacesee (§ Saurures), (p. 446). Marsh herb (our species). Perianth
none. Carpels 3-4, distinet, with usually a single ascending seed.
Leaves alternate, entire.

% 3. Ovary superior, simple, 1-celled, 1-ovuled, forming a berry or drupe;

trees or shrubs, with mostly entire leaves and no stipules.

93. Lauraceze (p.446). Flowers perfect or dicecious. Sepals 4 or 6, in 2
rows. Stamens 9-12; anthers opening by 2 or 4 uplifted valves. Seed
suspended ; albumen none. Aromatic; leaves alternate.

94. Thymelaeaceze (p. 448). Flowers perfect. Calyx corollalike, 4-5-
cleft. Stamens twice as many. Seed suspended, with little or no albu-
men. Acrid shrubs with very tough bark ; leaves alternate.

95. Eleeagnaceze (p.448). Flowers mostly dicecions. Calyx-tube becoming
berry-like and enclosing the achene. Seed erect, albuminous. Leaves
silvery-scurfy, opposite. :

# 4. Ovary inferior, 1-celled, 1-3-ovuled (but 1-seeded); albumen without
testa, bearing the embryo in a cavity at the apex ; calyx-lobes valvate.

96. Loranthacea (p. 449). Parasitic on trees, with jointed stems and op-
posite leaves. Flowers dicecions. Ovule solitary, erect. Fruit a berry.

97. Santalacea (p. 450). Flowers perfect. Ovules 2-4, suspended from
the apex of a central placenta. Fruit dry, indehiscent. T.eaves alternate.

* 5. Flowers all unisexual (polvgamous in some Urticaces and Empetracea,
apparently perfect in Euphorbia); cells 1-2-ovuled; embryo nearly as
long as the albumen or filling the seed; calyx often wanting, corolla-like
only in some Euphorbiacea and Empetrace ; stipules often present.

+ 1. Ovary superior, 3-celled (l-celled in Crotonopsis) with 1 or 2 pendulous

ovules in each cell; herbs.

98. Huphorbiaces (p. 451). Flowers monccioas or dicecions (involucrate
and apparently perfect in Euphorbia). Mostly with milky juice, and
usually alternate often stipulate leaves.
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+= 2. Ovary l-celled, 1-seeded; trees or shrubs (except some Urticaces).

++ Calyx regular, the stamens as many as the lobes and opposite them or

fewer; ovary saperior. ¢
99, Urticaceae (p.461). Flowers moncecious, dicecious, or (in Ulmes) per-
fect. Seeds exalbuminous or nearly so. Inflorescence very various.

++ ++ Perianth mostly none ; at least the staminate flowers in aments or spikes

or dense heads; albumen none.

100. Platanacez (p. 466). Trees, with alternate palmately lobed leaves,
sheathing stipules, and moncecious flowers in separate globose heads.
Ovary superior; fruit a club-shaped nutlet.

101. Juglandaceae (p. 467). Trees, with alternate pinnate leaves, no stip-
ules, and moncecious flowers, the staminate in aments. Ovary inferior;
fruit a nut.

102. Myricacese (p.469). Shrubs, with resinous-dotted leaves, with or with-
out stipules, and moncecious or dicecions flowers, both kinds in short sealy
aments. Ovary superior, becoming a small drupe-like nut.

+ 3. Ovary 2-7-celled, with 1 or 2 suspended ovules in each cell, becoming
1-celled and 1-seeded ; calyx mostly none or adherent to the ovary ; trees
or shrubs with simple leaves.

103. Cupuliferze (p. 470). Flowers moncecions. Fruit a nut surrounded by
an involucre, or (in Betule®) a small winged or angled naked nutlet in
the axils of the scales of an ament.

+ 4. Ovary l-celled, becoming a 2-valved pod with two parietal or basal pla-

centg bearing numerous small comose seeds; perianth none.

104. Salicacez (p. 480). Dicecious trees or shrubs, with both kinds of
flowers in aments, and simple alternate stipulate leaves.

+ 5. Ovary several-celled, becoming a drupe containing 3 -9 1-seeded nutlets;

seed erect; low shrubby heath-like evergreens.

105. Empetracez (p. 487). Flowers polygamous or dicecious, scaly-bracted.
Sepals somewhat petaloid or none. Embryo axile in copious albumen.

+ 6. Ovary 1-celled with a suspended ovule, becoming an achene ; calyx none;

aguatic herbs, with finely dissected whorled leaves.

106. Ceratophyllacez (p. 488). Flowers moncecions, minute, axillary and
sessile. Albumen none; the seed filled with a highly developed embryo.

Suscrass II. GYMNOSPERMOUS EXOGENS. Ovules naked:
upon a scale, bract, or disk. Cotyledons two or more.

107. Coniferee (p.489). Resiniferous trees or shrubs, with mostly awl-

shaped or needle-shaped and evergreen leaves, and moncecions or ditseions
flowers.

Crass II. MONOCOTYLEDONOUS PLANTS.

Stems without central pith or annular layers, but having the woody
fibres distributed irregularly through them (a transverse slice showing
the fibres as dots scattered through the cellular tissue). Embryo with a
single cotyledon and the eatly leaves always alternate. Parts of the
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flower usnally in threes (never in fives), and the leaves mostly parallel-
veined. Our species herbaceous, excepting Smilax.

# Ovary inferior (superior in Bromeliacez, nearly so in some Hemodoraces) ;
at least the inner lobes of the perianth petal-like.
+ 1. Seeds without albumen, very numerous and minute.

108. Hydrocharidaceze (p. 495). Aquatics, with dicecious or polygamous
flowers from a spathe; outer perianth calyx-like, the inner sometimes
wanting. Stamens 3-12. Ovary l-celled with 3 parietal placentz or
6 —9-celled with axile placents.

109. Burmanniaceze (p.496). Terrestrial, with scale-like cauline leaves and
regular perfect triandrous flowers. Perianth corolla-like.

110. Orchidaceee (p. 497). Terrestrial, with very irregular perfect flowers.
Stamens and style connate; anthers 1 or 2. Capsule 1-celled ; placente
3, parietal. Perianth corolla-like.

+ 2. Seeds albuminous. (Ovary 3-celled and flowers regular in our genera.)

111. Bromeliaceze (p.511). Mostly epiphytes, with dry persistent scurfy
leaves. Flowers 6-androus; outer perianth calyx-like.

112. Hemodoracez (p. 512). Fibrous-rooted, with equitant leaves and per-
fect 3- or 6-androus flowers. Perianth persistent, woolly or scurfy ontside.
(Ovary sometimes nearly free; leaves flat in Aletris.)

113. Iridacese (p. 513). Root not bulbons; leaves equitant in two ranks.
Flowers from a spathe. Stamens 8, opposite the outer lobes of the co-
rolla-like perianth; anthers extrorse.

114. Amaryllidacez (p. 515). Often bulbous-rooted and scapose. Peri-
anth corolla-like. Stamens 6; anthers introrse.

115. Dioscoreacea (p. 517). Climbing, with net-veined leaves. Flowers
dicecious, small, 6-androus; perianth calyx-like. Ovules1 or 2 in each cell.

% #* Ovary superior (very rarely partially adnate to the calyx in Liliaces).
+ 1, At least the inner perianth corolla-like; ovary compound; seeds with
copious albumen.

116. Liliaceas (p. 517). Flowers perfect, 6-androus, the regular perianth
corolla-like (dicecious in Smilax, dimerous in Maianthemum, the outer
divisions herbaceous in Trillium). Fruit a 3-celled capsule or berry.

117. Pontederiaces (p. 535). Aquatic, with more or less irregular perfect
flowers from a spathe; perianth corolla-like. Stamens 3 or 6, mostly un-
equal or dissimilar. Capsule 1-celled or imperfectly 3-celled.

118. Xyridace= (p. 536). Rush-like, scapose. Flowers capitate, perfect,
3-androus, the calyx glumaceous. Capsule 1-celled.

119. Mayaceze (p. 537). Mosslike aquatic. Flowers perfect, axillary, soli-
tary, 3-androus; calyx herbaceons. Capsule 1-celled.

120. Commelinaceze (p. 538). Flowers perfect, regular or somewhat irreg-
ular, with 3 more or less herbaceons persistent sepals and 3 fugacious
petals. Stamens 6 or some sterile. Capsule 2 - 3-celled.

127. Briocauleze (p. 566). Scapose aquatic or marsh plants, with linear
leaves and dense heads of moncecious (rarely dicecions) minute flowers.
Corolla tubular or none. Capsule 2 -3-celled, 2 - 3-seeded.
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+ 2, Perianth small, of 6 equal persistent glumaceous segments; flowers

perfect; ovary compound.

121. Juncaceze (p. 539). Rushlike. Stamens 3 or 6. Capsule 1- or 3-
celled, 3-valved.

+ 3. Flowers without chaffy glumes, the perianth none or reduced to bristles
or sepal-like scales; flowers often moncecious or dicecious ; carpels solitary
or united.

++ Flowers capitate or upon a spike or spadix, with or without a spathe.

\22. Typhaces (p. 547). Marsh or aquatic plants, with linear leaves, and
moncecions flowers without proper perianth, in heads or a naked spike.

123. Aracea (p. 548). Flowers perfect or moncecious upon the same spadix,
rarely dicecious, with 4 or 6 scale-like sepals or none.

w ++ Flowers very minute, one or few from the margin of a floating disk-

like frond.

124. Lemnacez (p.551). Plants very small, green, mostly lenticular or
globose.

» 4. Perianth of 4 or 6 segments, the inner often petaloid, or none; carpels
solitary or distinct (coherent in Triglochin); seeds without albumen ;
aquatic or marsh plants, often moncecions or diecious.

125. Alismaceee (p. 553). Perianth of 6 segments, the inner petal-like.

126. Naiadacese (p. 557). FPerianth-segments herbaceous or none.

+ 5. Flowers in the axils of chaffy scales or glumes arranged in spikes or
spikelets, without evident perianth ; stamens 1 =3 ; ovary 1-celled, 1-seeded ;
seed albuminons.

128. Cyperacea (p. 567). Scales single. Perianth none or replaced by
bristles. Anthers basifixed. Fruit a triangular or lenticular achene.
Stem solid, often triangular, with closed sheaths.

129. Graminez (p. 623). Glumes in pairs, Perianth replaced by minute
scales. Anthers versatile. Fruit a caryopsis. Culm usually hollow,
terete ; sheaths split to the base.

Series 1I. CRYPTOGAMOUS or FLOWERLESS PLANTS;
destitute of stamens and pistils, in fructification producing spores in-
stead of seeds.

Crass III. ACROGENOUS PLANTS.

Cryptogamous plants with a distinct axis (stem and branches), grow-
ing from the apex only, and furnished for the most part with distinct
leaves (sometimes taking the form of an expanded leaf-like usually pros-
trate thallus); reproduction by means of antheridia and archegonia,
sometimes also by gemmation.

Suscrass . VASCULAR ACROGENS, or PTERIDOPHYTES.
Stems (and foliage when present) containing both woody fibre and vee-
gels: antheridia or archegonia, or both, borne on a minute prothallus,
which is developed from the spore on germination.

2
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» Spores of only one kind; prothallus bearing antheridia and archegonia.

130. Bquisetaceze (p. 675). Cylindric jointed hollow-stemmed plants, with
toothed sheaths. Fructification in a terminal spike.

131. Filices (p. 678). Ferns, with fronds circinate in vernation, bearing the
fructification on the under surface or beneath the margin.

132. Ophioglossacez (p. 693), Fronds often fern-like, erect in vernation-
Sporangia globose, coriaceous, 2-valved, in special spikes or panicles.

133. Lycopodiaces (p. 695). Low mosslike plants with elongated stems
and small persistent entire several-ranked leaves. Sporangia solitary,
axillary, 1-3-celled, 2—-3-valved.

* = Spores of two kinds, the macrospore producing a prothallus with arche-

gonia, the microspore smaller and developing antheridia.

134. Belaginellacez (p. 697). Low leafy mosslike or marsh plants, with
branching stems, and small 4 - 6-ranked leaves, or with a corm-like stem
and basal linear-subulate leaves, the two kinds of spores in distinet solitary
axillary l-celled sporangia.

135. Marsiliaceze (p. 700). The two kinds of spores in the same or differ-
ent sporangia which are borne in a coriaceous peduncled sporocarp arising
from a slender creeping rhizome. Fronds digitately 4-foliclate or filiform.

136. Salviniaceza (p. 701). The two kinds of spores in separate thin-walled
1-celled sporocarps or conceptacles clustered beneath the small floating
fronds; macrospores solitary.

Suscrass 1I. CELLULAR ACROGENS, or BRYOPHYTES.
Plants with cellular tissue only; both antheridia and archegonia borne
upon the plant itself. — Including the Muscr, or Mosses (which are not
treated of here), never thallose, and bearing capsules which usually. de-
hisce by a lid and contain spores only, and the HepATICE, which bear
capsules which dehisce by valves or irregularly and usually have elaters
mingled with the spores. The latter division comprises the following
Orders.

% Capsule 4-valved ; pla.nf a leafy axis or sometimes a branching thallus.
137. Jungermanniaceee (p. 702). Leaves, when present, without a midrib,
9.ranked, with often a third row beneath; pedicels slender.
= » Capsule 2-valved, or dehiscing irregularly, or indehiscent ; plant a thallus
or thalloid stem.

138. Anthocerotaces (p. 726). Thallus without epidermis, irregularly
branching ; pedicels stout or none. Capsule with a columella. Elaters
mostly without fibres.

139, Marchantiaceze (p. 727). Thallus radiate or dichotomous, the epi-
dermis usually porose. Capsules borne on the under side of a pedunculate
receptacle, irregularly dehiscent. Elaters 2-spiral,

140. Ricciaces (p. 730). Thallus radiate or dichotomous, the epidermis
eporose. Capsules immersed in the thallus or sessile upon it, indehiscent.
Elaters none.

A

ANALYTICAL KEY TO THE ORDERS,

Crass I. DICOTYLEDONOUS PLANTS. (Seep.5.)

Suecrass I. ANGIOSPERMZ. Pistil consisting of a closed ovary.
Cotyledons only two.

Divisioxn I. POLYPETALOUS: the calyx and corolla both present:
the latter of separate petals.

A, Stamens numerous, at least more than 10, and more than twice the sepals
or lobes of the calyz.

1. Calyz entirely free and separate from the pistil or pistils.

Pistils numerons hut cohering over each other in a solid mass on PacE
an elongated receptacle. . - : s . MaGNOLIACEZ, 49
Pistils numerous, separate, but concealed in a hollow receptacle.
Leaves opposite, entire ; no stipules. . > . CALYCANTHACEZ, 167
Leaves alternate, with stipules. . Kavay & Rosa, in Rosacex, 162
Pistils several, immersed in hollows of the npper surface of a
large top-shaped receptacle. . Nelumbo, in NymMpPHEACEX, 55
Pistils more than one, separate, not enclosed in the receptacle.
Stamens inserted on the calyx, distinct. < 7 3 . Rosacex, 150
Stamens united with the base of the petals, monadelphons. MArvicezx, 96
Stamens inserted on the receptacle. .
Filaments much shorter than the anther; trees. . . ANONACEE, 50
Filaments longer than the anther.
Flowers dicecious ; twiners with alternate leaves, MENISPERMACEZR, 51
Flowers perfect; if climbers, the leaves opposite.
Leaves not peltate; petals deciduous. : RANUNCULACEE, 34
Leaves peltate; petals persistent.  Brasenia, in NYMPHEACEE, 55
! Pistils several-lobed, the ovaries united below the middle. = RrskEpacez, 75
Pistils several, their ovaries cohering in a ring aronnd an axis. MALVACEZE, 96
Pistils strictly one as to the ovary ; the styles or stigmas may be several.
Leaves punctate under a lens with transparent dots. HYPERICACEE, 92
Leaves not punctate with transparent dots.
Ovary simple, 1-celled, 2-ovaled. . . . . Rosacex, 150
Ovary simple, 1-eelled, with one parietal many-ovuled placenta.
Leaves 2-3-ternately compound or dissected. RANUNCULACEZE, 34
Leaves peltate, simply lobed. Podophyllum, in BERBERIDACEE, 52
Ovary compound, 1-celled, with a central placenta. PORTULACACER, 90
o
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