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HABITS OF PLANTS,
In 211 climetes there is 2 period ot some time of the year when ple
can not continue to live in &n active state. but are required, by environmen
LL are required, by environmen-
tal conditions, to sssume £ form thet will enehle them to live throush the
sh th
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unigyorable period. Whether e plant must pess through s period of cold, un-

fevoreble to plant sctivity, or through & periodic drouth, the methods of

both these adverse conditions sre the se me. Since, in the temperste
mj Le

zone, it is the plents must protect themselves, the
forms essumed by them for protection during the winter are called their win-
ter hebits.

L one should tzke 2 stroll through the fields or woods in the f 11, he
would notice thet ell plents do not succumb to the cold et the seme time.

Some plents ceese sctivity et the first suggestion of cold, w

tinue throu a long succession of frosts before they perish. TFor example,

sucn trees as the Maple, Boxelder, and Ash shed their lesves early, while
cottonwood, elms end oeks t later:; meny oeks reteining their
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leeves throughout the winter, shedding them early the following spring.
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Other plants yet, such as conifers, mosses, liverworts and.lichens,
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t chenge. Between the group of
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without

] i ]t} lents which cest thei
apparent change in outwerd forms, stand ti ylents which cest their
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thickened underground stems or roots
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leaves end the herbaceous pleants with ;Il
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\ . . 1 L w Py h leeves end stems ig able il
wnerein the living substence, withdrawn from the leaves &nda stoms, 18 [H
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L0 survive the winter,
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The decree of cold necesse ry to ceuse the death of any plant dep
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the ebility of the protoplests o
upon the nature of the protoplesm, i. e. the ability of the protoj ;

. . also upon the stege
that kind of plant to wit s 5




biected to

The excretion of

water from the protoplesm of the cell is the primary
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meens possessed by 2ll plants of protectine thems
1€ 8 I oy 211l plants of brotecting themselves from cold. Protoplesm
plesm
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conteins & lerge percentese of weter
8 a we ter
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ter is forced out into the interstices between the cells The
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protoplasm being now more concentrated, the tempereture must fall stil] lower

in order to freeze it. As the cold increeses, more weter is forced out until
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& limit 1s reeched, which varies with different kinds of plants, When this
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B: ed, the protoplesm freezes, which sct ebstracts practically ell
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causing & disorg:
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2tlon of the protoplasm, end consequent deeth
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water derived from the melting of the ice in the intersteces of the cells
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must be returned to the protoplasm from which this weter wes abstracted, or
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the death of

tion of weter from the protoplesm of the cell is the primery meens of pro-

tection, plents &s a whole provide & mesns of protection of the cell.
One of the most noticeble methods which plents have of protecting them-
selves from excessive trenspirstion in cold weather, is the reduction of leaf
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their leaves The smount of water given off

through the leeves by trenspiretion is so greet thet tran

be greatly reduced in order not to exceed the lessened al
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et temperetures above
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the roots ot 2 low tempereture. Some plants die
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ing, thus colens, melons, end tobacco blacken end die if exposed lor a single

es zero C. This is due to

night to e tempersture of three or four degrees above

: Yo : , 1e to absorb weter T the soi
the chilling of the roots, making them unable to zbsorh weter from the soill

1 . A SASTEIE e 110 13 1 conse-—
es fast as it is eveporsted from the leaves, which blacken and die 1n conse

quence.
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In some plants, the shoots continue to grow |
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cottonwood, hickory and welnut, the 2longation of the stem
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the end of the growing seeson. £ few of the las formed internodes fzil to

elongate and the leeves of some of the lower nodes grow up es sceles envelop
; grow ujp 5 scales eny ) P-

ing end protecting the perts ebove them. G&Since such buds protect the young
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nd more delicate parts from mechanicel injury and vicissitydes of the

westher, are quite ceértein to survive the winter and to continue the

growth the following yee at t
gro he following year. at the uppermost nodes are or-

dinary folisge lesves in an embryoni@% state, end consequently are in need
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or protection, but the amount and cheracter of protection veries in differ-
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ent plants. The buds of hickory sre hard end dry and are sdapted to protec-
tion from mechenicel injury, while the hairs on the sceles tend to keep the

deed air spaces, preventing the escape
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of weter from the succulent parts and on account of the slight conductiv-

1ty of eir for heat, protect the delicete part of the buds from sudden chan-

ges 1n temperature., The sceles of cottonwood buds ere held firmly together
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by & resinous substence which prevents the drying out of the tender perts,
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Lne amount of protection required by the buds of different trees depends up-

1 J
on the ebility of their protoplasts to withstand adverse condit
~bits of olants are the deciduous and harbac-

eous hebits., There sre many intergreadations between these two general forms,

h Intercredinge
these 1ntergraaing

iy " ; W : et
but for the purpose of considering their winter habits,

forms mey be considered with that type which it most ¢l

The herbaceous hehit is the retrest to & cover of earth or in some c&ses
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of dead leeves. In some localities wh o :
ome locelities where snow ©alls eerly in winter end re-

meing until the followins spri TR i ) S
+QLliowing spring, the blenket of snow plays &n important

part, acting &s 2 non conductor of heet,

r mmon winter P o 1 1 . 1
One common winter form essumed by plents, is the bulb, In this form
N gasit )
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the j2le; tio o T pientc oove ground diss npeers enti r'(—‘;l}f 1n the fall so thet
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no evidence of' it remains. Down in the ground, from 4-8 inches, one will

e e c
find the bulb, & structure pos f shy sce i
ulb, & structure composed of Tleshy sceles, stored with food mater—
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ials ¢ nd enclos ing the bud of the next seasons pl ent. Ferly in the spring
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the plant begins to grow. F i 1ily availal hevi
nl: pegins to grow. Food is readily available, 1eving been prepared
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end stored up the preceeding season, consequently the plant mekes en exceed—
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ingly vigorous and repid growth, and is one of the esrliest forms to anpear
iLTter the plant is grown, the old bulb hzs bhecome exhausted,
end during the current seeson, & new one, in which

next yeers growth, is formed, This formation of & new bulb eech year ceus-

es such & plant’ to become more deeply embedded in the ground from yeer to

year.,
The corm is similer to & bulb with the exception thet a corm, instead

of being composed of fleshy sceles, is & solid structure. With this excep-

tion, all that hes been seid of the bulb applies equally well to the corm.

tnother interesting form is the tuber which is &n underground stem modi-

fied for storege of food meterials. The bud scales on 2 tuber are minute,

stence, form what is called the “eye." 4As in bul-
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bous plants, so in tuberous, the tuber is exheusted by the growth of the

a P uring ti £ This is a&lso one
s formed during the seeson, This is also on

L:‘
=
=

o
=
o}
ct

-
]
=
o,
™
=)
@
o
=
o
@
=
e

hough some plents with tuberous roots, such as

of the early spring forms, alt!

the artichoke (Helienthus tuberose) do not bloom until lete in the summer,
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he rhizome or rootstock is 2lso a form of underg
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for food storsge, but mey be distingui i Rt e e TRl




stocks are generslly longer, more cvlindriasl =od T 5
ot v >¥+ s MOre cylindrical and not so thick in proportion

+n thelr snpgth = o Pre Mmhepao
to their length #s are tubers. Corms, bulbs, tubers and rootstocks cre all
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indergsround st 1is+3 -3 -
underground stems, the Glstinctions in some cases being more erbi-

rery then reel. Rootstoc ] gy not b ‘ i
trery an reel \otstocks mey or mey not be fleshy, end may ocecur hori-
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zontally in the ground, as in Solomonia, or they mey be more or less erect
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& are tubers and but 1t increesses in length 2t one end Prom verr to
el U L QL1 78| LOIM: YV eE
J

yeer, end the old portion

n
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L tne other end dies off with corresponding rapid-

1ty. Meny plants owe their rapid spread to the formation of rootstocks.

There is another form sssumed by plents as & winter hebit which is quite

distinct from the preceeding forms, in that the survival of the winter is due
to thickened end more or less fles! hich serve &s storage organs. In
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& greet meny plents of this type, new lesves zre formed in the fall, errang-

ey

ing themselves in & peculiarly compact cluster knowm as a rosette. The pecul-

ierity is that in some ceses the summer form is so different from the rosette

v be recognized as beine the same plent.
v 2 a | -

These rosettes mey be found in & green condition ell during the winter, &nd

g up in spring, begin to grow. Some plants of th
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upon the first wermin

but not forming rosettes, heve shoots underground which grow in fall end ear-

ly spring, sending up numerous new shoots as soon &s warm wecther comes. As—
ter oblongifolius, &Apocynum hypericifolium, and Solidago serotina are good

1llustrations of such 2 form.
& study of the flore of some certein environment with reference to th
forms of winter habit essumed and also to the time of flowering, Bhows s¢

. P 3
interesting results. The tables following give lists of woodland, swamp and

preirie plents, respectively, showing form of winter habit end time of flo

. 4 4 . e h : have the deciduous
ering of the various species. Since all trees and shrubs heve the deciduous

hebit, they will not be considered in the following tables.




Woodland Plants

lame . Tin P Plowering e T
prded il time of flowering. Winter hebit.

dgrimonie mollis June - Sept, Multiple fleshy roots

Bicreculle cucullaria Mer., - gor. Balb

Denterie laciniate Lpr tey . Rootstock (short, thick
Erythronium 21bidum

Eupstorium ageratpsides July - Nov.

o

Gelium circeegans ey - Jul

Galium triflorum June - fug. i " "

Geum cenedense June - July " t i
rosettes. )
roots.,

Lycopus fmericenus June - QOct.

" "

Meibomia Dilleni June - Sept. I

Mimulus ringens June - Sept.

=y

Penthorum sedoides July - 8ept. Multiple

b - - ” T L T
Phlox divericate Lpr. - June It ! )
Prunelle vulgeris June - Oct. 4 4 f

Ruellis strepens

’ = 1. i \
Selomonie commutete May - June Rootstock (thickened.)
Sanicula Merylandice Mey - July

Triosteum perfolistum iks

73 1 Fenn Re 1toek
Viole cucullate Mer .- Mey el e
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flore.,

Rootstock,
Multiple £ roots

Simple tuberiforus root

Multiple fleshs
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unerigz pallide
Cellirrhoe elceoides
Cellirrhoe involucrete
b,

Chrysenthemum leucanthemum

Delphinum tricorne

-3

Solidago
Euphorbiz merginate

Grindelis squarrose

longipilum

Lecineria punctete

Lepinaria sceriosa

Lithospermum lineerifolium

Lometium foeniculsceunm

Ruellis ciliose
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Multiple
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Prairie Flore (continued)
) e ms n .
Name lime of vering i
ame, Lime of flowering, Winter hebit,
Selvie pitcheri July - Malti ]
I Multiple fleshy roots
Silphium laciniets July - " " "
e 1 ds
Solidego rigid: fug. - Oct. " " o
Verbascum Thapsus June -~ Sept, ; " " (posettes)
73 Ale la 2033 RSt * T
Viole pedatifide Lpr. ~ May Rootstock
Zizea aures ey - June Cimple fleshy root.
Zygadenus Nuttallii May . Bulb
Of the woodland flowers nemed, only five bloom in April or before. OF
thegse five, two have rootstocks, one e bulb, end one s corm; these three forms,
&s has & single type. In &ll these the
amount of stored food is lerge; and with the exception of the Violet, have =

smell leef surfece and have 7inished blooming before the trees have lesved out

entirely, The roots of Phlox cre not fleshy and hence do not contein & great
desl of reserve materisl, the leef surfece is not so smell #s in the cese of

the three other plants just referred to, end it continues to bloom for about
+ 3 4.1
LWO montns

eerly-flowering species, and

tubers or much thickened rootstoc

elso no species with bulbs, corms,

the five species mentioned having rootstocks, the rootstocks do not become

much thickened with food-storege, but are more

0}

Of the ten prairie plant

L
species have tubers, one has & bulb (two species having

- ~r x o h pe
one & tuber, and four have multiple fleshy roots. Only two of these

heve &

1 2 s 07 Aawwrarl ne * h thers
have & smell lesf surface and & short period of flowerlng; the otner




onz flowers period. W ‘ i
longer Lilowering period. HNone of the breirie spe-

cies heve thickene ?leshy tstocl -h : oo G
€ ave ickened, fleshy rootstocks, these, seemingly, being limited to
woodland species,

i R e ) $2 ] hy 6 atirds o S >
It will be noticed, Dy & study of the preceeding tsbles, thet a fleshv
fleshy

o 3 2 he Fae e s Ty :
underground stem in the form of & bulb, corm, tuber or thickened rootstock,

is peculier for the most pert to sneci

must heve e supply of food elreedy prepered in order to develop fruit quickly

fore being shaded and crowded out by the larger plants gr wing near by,

™ I Y 1 heving hw 1r T 4 3
ihe mumber of species heving fleshy undergzround stems 15, proportionately

to the whole number of species inhabiting similer locations, grester for wood-

lend flora than for prairie or swemp [loras, Most of the plants having bulbs

ISy

corms, tubers, and fleshy rootstocks, grow in the more densely shaded perts of
the woods end having food stored up from the preceeding season so that they cen

develop fruit before the trees come into
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y ere able to live in a situ-
etion which would be destructive to other forms The other woodland species
grow in the more open perts of the woods, heve greater leaf surface and are

able to get light to carry on the vegetative processes and produce

fruit, even after the trees heve leaved out fully, end consequently do not need

8 lerge supply of quickly eveileble food.

The swemp and oreirie pl

Lh -

ents are neerly 211 in situsations where they cen
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secure unobstructed light during the entire seeson, and here we find that on

ly & very few species of the srezt number produce bulbs, corms, tubers or
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fleshv rootstocks, ﬁ?ny of the grasses, 39)331r]1y, have rootstocks, but these
N 5 Y A s +apre 11 3e8
ere slender and serve for reproductive rsther then storage purposes,
: 3 - ~ o 3 1 not egs-
Some species, such as alfalfa, sweet clover, end some gresses do not ¢
. i g 4 X ut erow durine env werm period in the course
sume & distinctive winter form, but grow during any werm |
; p - ant to start to making
of the winter. . The length of time necessery for a plant to start to me 2
5 . The leng

Pty - 4 Aene 2ls0o upon the
& new growth, upon the return to werm weather, seems to depend also up




of blooming of thot species
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J cése o woodlend iJlE“‘?LS, that their pe-
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culiar adeptations for securing early growth, ensbles them to live in an envir-

| onment

having
y having

| either ]
| e1ther er the same conditions,
‘ there is & succession in the repidity of change from the winter condition
4 " am 4 nETINe o at+h 3 e h o - }
Lntennarie cempestris begins growth in Merch end blooms lete 1n the seme month
or early in april. The squew weed (Senecio belsemitee) sterts slmost =s soon

but does not bloom until May. The

bloom until June, does not stert to grow until 2 - 3 weeks efter antennerie

el U

end Senecio have started, elthough they mey have exectly the same conditions
of light, moisture and temperzture

Similerly, other species which bloom suce

gter in summer, start

(2881

respectively later in spring. The only explenation

that those species

which bloom later in the summer require e higher temperature to staert

the season,




