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CHAPTER I
INTRODUCTION

In order thet the meny metsbolic activities of plants
may be cerried on to the most sdventeie, it is necessary
that the vegetstive orgsns be arranged in the most favorabdle
relations with thely envircmment., It is well sgreed that
this accomplishment is made possible chiefly through the
propersy of irritability, the characteristic power of re-
sponding %o externsl stimuli., Plank irritability is observed
chiefly by the direection of growth and the orientation which
the various orgens assume, In most plants under natural con=~
ditions geotropic effécts ceause the primary root to grow down~
ward and the mein stem to grow upward, while phototropie
effects ¢msuse the brenches end leaves to be beld in & more
or less horizontal position.

This peper deals with certain phases of phoetotropie
properties of two exceptional plents, the pertinent behavior
of each being decidedly individualistie end in remarkeble con-
treat to that of herbacsous plants in general. The prickly
dovieiane (Nutt.} DO. smd the rosinweed,
mmon Dentom County, Texss, plants,

lettuee, Lactuse 1
Siphism lseisistum L., two oo
have been selected for this study. These two plants conmonly
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essume whet 1s known as the profile nabit whioh gives them
uyaa,aaﬂﬂai.eésazﬂaﬁﬁa the appearance of having been flatten~
ed vertiecslly., The edges or tips of thelr leaves tend o

polint in & seemingly north and south direction in order to
expose the flat surfaces 10 the direot rays of the sun. The
floral heasd of the prickly lettucs often points in a seeming-
1y north or porthwest direction. These facts furnish sufficient
bases and interest for a technicel investigation as to the
acgurasy of nature in setting wp reliable compass phenomeni

in these two sypeclies of plents,

Review of Literature

Studies of verious leaf movements on various plants had
a aemg&rativalg'early‘besinning. Little atiention, however,
has been given to the phototropic movements of the sowcalled
eompess plents which sre merely mantienéﬁ in older publications.

The investlgstors are dissgreed as to the real‘reaaaa.
for neming these plants. compess plants. The so-called compess
plants are termed such by some writers and invastigators be-
cause the leaves point in the four general directions, north,
east, south, and west., They are termed gompass plante by
others because the edges of the leaves point n&#th md southe

Stahix {163&},‘vha was the first to study the lesafl move-
nents of Lﬂﬂ&ﬁﬁﬂ‘*ié“f~ 8, found the laavaa to be éiﬁphﬂ%ﬁt!@?iﬁ,

g, 3#an&, *ﬁhar aegaanna$@'KQMPaﬁsprlansan,” Jenaische
Zeltschr, Wi XIV {1881), pp. B81-389.
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so that they bring their laminae perpendioular to the reys
of the sun. BHe was of the opinion that growih conditions
are favorsble only during the early morning and ihe late
evening.
Bay® {1894) pointed out that the phenomenon of the noTth-

south direction of  1&~ iun lacinlatum is often mentioned in

early American literature,

Meyer® {1912) showed that the lesves of Lactu

twist themseives in an effort to secure eynel fave illumina~
tion, This twisting or torsion is due al first %0 unegual
illuminetion upon the two sides of each lesef, 4As & result of
this unegual illuminetion two ocurvatures ape greﬁuéaﬁ %
aifgerent poiuts of the leaf bass, These survatures combine
to produce the torsion.

Seybola® {1929) proved, by studying the movements of
, that the leaves of plants rotating on a

Lectuca sgeriols
elinostat were still twisted, For some reason, however, ue
was uneble to detect the norih-south oriemiation of the leaves.

Dolk® (19%0) mede & thorough atuﬁy of ;

33. Ca Bay' “on @em@aﬁamPlaaﬁa and the Twistiug of Laavaﬁ,
Bot. Gez. XIX {l&ﬁ%}* PPs 251=B52,

s, Mayer, "uver aie grkarwns der Blattstelliung von der
. ' on, " Ju AT » ",,,t;é M" x {:ﬁ?}ﬁ),

%, Seybold, "Untersuchungen uber die wranap&ratiﬂat~
widerstande und uber dle agyptisch-arabiseher Wustenpflanzen,"
FPlanta IX {1928), Dp. 270-314. .

Sgermen E. Dolk, "The Movements of the Leaves of the
Compass~Plant, Leginea Seeriole," Americen zauraal ef Botar
XVIII {1931}, pDe 190~204. ‘
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Host of the plants were dug out of the ground and grown in
pots, while some of his experiments were cerried out with
plants growing in the open fleld. |

Dolk found thet the leaves of plants in the open field
show that the aireetion of the torsions in the @ifferent
leaves from two plants are falrly constent. This indicates
that some internal factor plays & role in the movements of
the ldaves., The leaves of plants growing in the shede were
not orlented but showed the same torsion to a different de~
gree,

In order 1o determine the circumstances under which
torsion appeers, Dolk observed young leaves and pointed out
that these are distinetly asymmeiric with one hall of a leel
growing fester than the other half. Due to an epinestic
movement which starts in & dirsction perpendicular to the
plane of the former curvature the two movements producs &
torsion in the base. This sorsion is disturbed by photo~-
tropic movements whigh tend to bring the lemineae perpendigular
to the light., Therefore, the leavew inserted at the east
and west sidesz have smell angles of insertion whereas those
on the north end south have the largest.

Several experiments were carried out by Dolk to determine
how far it is possible t0 change the direction of the lsaves
by chenging the light conditions. These plants were grown
between two screens so that they could recelve only the light



from the northwsouth or from the east-west direction, In
order 5o determine the reason why the light in the north-
south direction 1is 19## effective than in the east-west
direction, plant growth messurements were made in the morning
end in the ovening. The plants were found to grow twice

as fast during the night as during the day. There was &
distinct gmwstx during the miadie of the aay', however., Dolk
conoluded thet since tue total amownt of sunlight in the
sast-west Mrwﬁen is larger then the amount of sunlight

| in the north-south direction, the leaves aﬁﬁm' the soTth~
south éﬁaatzm in order o0 receive 'ena mimmmwm of
sunlight.,

Sehéfn&a:ﬂ {19833) sought t0 determine the factors whioh
cause thﬁ[a@awallﬁ& obligate compass plants to sometimes ex-
hibit orientetion other than north-south. Fotted pl&n’s:a of
Bguriols were placed in artificiel habitets,

Sohenderl found that the north~gouth position is not @blig&tary.
He concluded that turgor differences end "radiations mioro-

climate™ cause the leaves 1o orientate.

The Problem
The literature just reviewed demonsirates the dlversity
in opinion smong the fev investigators es to their rindings

conoerning tm wwalm aam;s plantsy . i’me are wx_.‘:{ ‘

@ﬁu;se Sﬁhanﬁarx. ”ﬁkawgiwha ﬁatwaucﬁmen an sogenann
EKompssspflenzen,” Plente XVI {1933}, pp. 709-768.
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iittle experimental data t0 substantiate the phototropic
propervies of Silphium lecinistum end Laetuca ludoviciens,
While others used artificiel conditions principally, this
paper uses only natural eonditions in the open stend.

Other inwestigators used Lactuecs sceriole to d@ﬂﬁnstrﬁte_zﬁw

ﬁxmmnt Gf legves of the compass plant, while this problem

ima i*astrmmﬁ itself to & thﬁréﬁgh and sxtensive sm&y of
Laotuce ludoviclene with a less extensive study of Siiphium
laginietur
leaves of Lagtuocs 1)

phototropie action of the florel head, This investigetion

. Not only have the phototropie action of the

udovioians been studied; but alsc. the

hes for its aim the determination of the aoctual engular

value of gertein ‘beﬁil;s; organs of Lactuce ludoviclene and
8ilpbium lacinie |

terpretation of these values in terms of the points of the

under natural aenﬂit:ténaﬁ‘ and azz 'm-—

compass,



CHAPTER 11
FIELD WORK AND DATA

The Plents Used
ana flourishes on the fine sandy loams,

the aiay loams, and to some extent on the clays of Denton County,
Texase It is found slong highways, in fields, end in wood-

- lend areas,

A techniecal description of the plant as given by John K,

Small is as follows:

‘ fuaoyieiane {ﬁ’ﬁtgo) DG, Blemnlsl, glabrous,
Stens era@%, 4~15 tal paazgalatEZy pranched above:
leaves numerous biaéaa 9&1@mswaaianaaalata t¢ oblong or
oblong~lancevlate, 5~20 em. s acute or short-ascuminate,
sinuate~lobed or 3&nnat&t&i, spinulose along the margins
as well as the midnerve benesth, alaayiag pedunclies

with few s¢ales: heads in olose or open panicles: in~
volucres 16-20 mm. highy imner bracts linsar-lanceclate,
scarious-margined: ligules yellow: schenes brown or
plack, the body obtiovate or ovsl, é:gmﬁ long, S-ribbed,

the besk fully as long as the body.

The habitet of Silphium lsoinistum is rather limited in
thet this plent is found mainly on virgin Deaton stony clay.
The surface meterial of this soil bhes been silghtly altered
by water erosion, This ia to be expected sinoe Denton stony

clay ocoupies pieep slopes and the orests of ridges. 7This le
- & prairie type soi) nanal;y‘ﬁma stang for faxaing. It is

 Vyomn £ émall, Flora of the W mama staws,
., Pt  J

7



veluable only for pasture land. Denton stony clay varies in
color from & yellowish-brown to nearly black and varies in
depth from two to eight inches. The sub soil is usuaily yellow
while the surface soll 1s typieally brown.

4 techniesi dmseription of this plant as given by Jdsn

K{ Small is as follows:

Silphium lselnd
QOKrs

. L, Stems stout, l-3.6 m. tell,

Y hispid. Leaves malnly besal; blaedes l-4 dm,
long, the segments lsneeclate to linear, entire or pinna-
 tifid, the dilated buses of the peticles often pinmatifid:

heads showy: involucres 2~2,5 cm. high; brecis broadly
lanesoclate or ovate-lanceolate, 2.5~4 om. long: Tay- .
flowers numercus; ligules yellow, 3~5.5 em. long: achenes
oval to suborbiculer, about 10 mm. lopg, narrowly winged,
gach with a shallow noteh at the $0D.

Pield Work

The :@rm: bpal working paraphernalis consisted only of

a Taylor Megnapole compass whiech indicstes direotions and

ﬁ,ﬁaaﬂraﬁ a.n,gi&s in degrees, Zero degree: on thls compass
is taken as north. ,

The field work was dm; during the summers of 1940 and
1941. The procedure consisted of s tudying various guadrats
of the plants located im and near Denion, Texas, throughout
the entire grwmg sesson. The compass was used in each
study by helding it beneath, above, oF to one side of each
leaf or flower head studied.

The £irst work was done on the John Underwood farm, three

sIbiﬂ «y Do 1842,



miles southwest of Denton. 4 totel of three hundred fife
teen young plaents of Lectuos ludoviciana were used. The
general direction of esch flower head wes determined by holde
ing the compass directly beneath in such position that the
stem of the hesd was parsilel with the needle of the compss
Different groups of the three hundred fifteen plants were

observed at verious times during the day end verious days dur-
ing the latﬁar part of July, 1940. A summery of the data
obtained is shown in Table 1, psge 18.

During the first week of Augusi, 1940, the flower heads
of I'ifteen plents of lLactuca ludoviecisne were labeled end obe
seyved tm’qa times & dey for seven popsecutive deys. The
direction in degrees sssumed by each flower head was determined
by holdimg the compass in such position that toe sten of the
flower head was directly above the compess, The date obtained
are given in Table 2, page 14, v

The remainder of the field work was done during the summer
of 194li. The first plants observed and checked were of the
iniatum. One gquadras of these plants

speclies. Sidphiux 10
was studled extensively and toorougnly a6 this time, This
guadrat is »lamwﬁ ebout six miles west of Denton on the old
Erum m_gh*&y, m plents were young and exhibited only in-
dividuel leaves as far &s could ba' démmin@é from thelr
gppearansa adbove the ground. One hundred leesves were labeled
with a sumber ead the orientetion of each leal was determined



i

in degrees by holding the compass 1o one side of the vertieal
leaf and thus estimeting the angle. Table 3, page 17,

shows the results obieined by cbeerving one hundred leaves

at verions times duvring the duy for two consecutive days.

The first rield work regarding the phototroplo effects
on the leaves of Laetuea It
June 11, 1941, during the hours of ten and eleven in the
morning. Twenty-five typlesl plants loceted in the open
field were obzerved and w&aﬁuraﬁ* Singe the leaves of this

g for this yeer was done

plant are twisted at the base in such manner ss to place the
leaves in a vertiocsl position, the compass was held directly
benesth the lower edge of each leafs fThus, the angles of
the Jeaves were not estimated, but were soourately measured
in degrees, as in other phases of this lnvestigation zero
degree represents north. In Table 4, page 21, are recorded
the directions of all the leaves of twenty-five plants of

The field work wes completed June 16, 1941, The con~
cluding observetions end messurements wereé msde &s a check
on previous worke. A total of three hundred foarty-five fiower
nesds of Lectuca ludovicisms were chserved. These plants
wers in thres 4ifferept guadrats lovated in different

sections of Denton County. The deta shown in Teble B, puge
22 compere favorably with the results in Taoble l.

Table &, page 22, shows Lhe angls of the northernuosy




edge of eash of fifty-six leaves of Silphium laeiniatum

These z:laa%a ware found in ﬁw seme looallity as were those
observed in the wmw yart of m;zia mmtigatzqm Ime %o
the limited number of these plants Found growing during the
summer of 1941, only a linited guemtity of work could be
done op 3ilphium lsciniatu




CHAPTER III
INTERPRETATIONS, SUMMARY, AND CONCLUSIONS

Discussion

In order to eveluate the acewraey of nature in revealing
the points of the compass in living species of plants, &
thorough s tudy was mede of the angle of the floral heads and
the leaves of lagtunos ludoviciana, A4 less extensive study was
mede of Silphium laeimietum,

According to the data in Tebl
of the flower heads of Lactuca i&aav;eianaiyaint neztﬁwéat,
forty-two north, forty-one west, ten southwest, two northeast,

1, two hundred eighteen

and one east, These facts show ihes tﬁévflawar heads generally
point in the northwest direection. The plant from this stand~-
point then is not e true eompass plant. However, the fact
that the floral head so often points to the northwest slgai-
fies that nature is somewhat accurate, and that this direction
might as well be relled upon as the true north position.
Gbservatiaﬁs made upon Table £ indicate thet $nere is no
definite scheme of orientetion of the flower hesds during the
day. This ie not the case as 1s exhibited by the leaves of
some plants. Gf a2 possible one hundred five changes in
direction between eight o'clock in the morning and noon,

sixty remsined unchanged, twenty~four bent toward the sun,

12
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TABLE &

THE DIRECTION OF THE FLOWER HESR OF EAGH PLANT
AT VARIOUS TIMBS OF THE DAY FOR SEVEN

CORSECUTIVE DAYS

350 | 355 | 30 335 | 350 | 350 330 | 300 | 3406
290 | 315| 3186 285 | 00| 300 | 300 | 300 288
328 | 31| 216 316 | 315 | 00 338 | 316 | 315

EEEEFEEoo<oosunm

290 | 2%0| 290 300 | 316 | 300 315 | 316 | 36




15

TABLE &--Continued

|

‘Dates

Sunday Monday Tuesday Wednesday

8 |12 | 7 8 lie | 7 8 |1z | 7 8 |12 | 7
- Ae Mo| Mo [P Mo | Ao Mol Mo |Po Me|As Mo Mo |Po Mo\ As Mo Ms |Po Mo
350 | 345 | 330 545 | 30| 480 330 | 945 3380 330 | 330| 80
330 | 30| 330 350 | 330 316 3ad | 330} 315 330 | 30| 326
300 | 315 | 3060 315 | 300 | 336 315 | 315 | 300 316 | 30| a00
345 | 330 | 330 345 | 345 | 545 350 | 380 | 330 545 | 545 | 330
330 | 330 | 330 o345 | 340 | 549 340 | 330 | 530 3380 | 330 | 945
45 45 60 60 60 60 60 | 60 60 60 | BO| 0
540 | 345 | 340 45 | 330 330 345 | 345 | 330 3380 1330 340
330 |330 | 330 330 |330 | 330 330 | 330 | 330 330 |315 | 330
315 |51b | 315 315 (316 | 315 300 | 315 | 500 515 |315 | 315
350 |34b | 345 345 |354D | ¥40 345 | 350 | 345 | 345 |340 | %45
330 |340 | 330 330 (345 | 330 330 |330Q | d=o _330 030 | ¥80
285 (285 | 280 270 |00 | 28D &70 |285 | 255 270 |285 | 270
326 (810 | 315 215 [940 | 830 B30 |810 515 515 |3lo | 900
0 545 349 345 1300 | 350 0 0 | 350 550 [900 | 50D
530 |515 | 815 315 313 | 300 300 |¥30 | vlo 300 |old | 300
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and twenty-one turned swey from the sun. OF the ssxe possible
number of chenges between ncon and seven c'elock in the
aﬁt@m&en, sixty~two remeined unchshged, thirty-two bent
toward the sun, and ﬁl&?ﬁﬁ turned eway from the sun. Thene
facts show that fifty per csmt 4o not orient themselves

during the day, and sbout &% meny a;’isat, themselves awey
from as do towsrd the pun,

The leaves of Silphium lscinistum behave similerly wo
the leaves of Laciuce ludoviciens in that they 4o not orient
themselves scoording to the position of the sun, but generalliy
remain in the same position throughout the day. Table 3

illustrates this fact very clearly ia terms of one bundred
‘leaves observed three times a day for two sonsecutive days.
Of the one hundred fifty-six leaves of 3

lseiniatum observed and recorded in Tadble 3, aixty~uix ware
oriented to a true north-sonth position, eighty-three polnted
neerly to the north, and only the e@ém repeining ones varied
as much as forty~five degrees either to the east or to the “
west. The angle of the edge of the leaf nearer the north was
alvays measured since the lesves were in o tiue vertical
position with respect to the surface of ‘ma earth, The data
then shown in Tables 5 end 6 substantiate the faet thut

nium lselnlstum is more neerly & ¢ompesa plant than is

Lactues ludoviciens.




17

TABLE 3
THE DIRECTION IN DEGCREES OF EACH LEAF OF EACH SILPHIUM
LACENIATUM AT VARIOUS TIMES FOR TWO ‘
DAYS
Sunday Monday
Plant
8 12 7 8 iz g
A. Ha K. P. M. A M. e P, M.

3 i5 1] 15 15 15 15
2 20 30 30 Falds 30 30
3 o O 0 0 4] 0
4 O Q Q 0 o 548
5 50 30 30 B30 30 30
Y 15 i5 4] 4] 0 0
? 330 330 330 330 345 540
8 0 330 345 0 330 345
g - 4] 0 345 345
10 380 315 318 315 330 35
11 315 315 315 315 330 330
12 315 3186 330 330 330 330
13 0 0 1t G 0 0
i4 330 B0 330 345 345D 345
15 0 4] 0 0 0 0
16 o0 30 30 30 30 30
17 B30 230 330 S30 B30 330
is 315 315 315 x 330 380
ig 15 15 15 i% 15 15
2O 330 330 350 230 245 345
21 315 330 315 315 350 315
22 45 %5 45 45 45 45
23 4] Q ) G Q Q
24 O Q © O Q L&)
£5 G G o 15 15 i5
26 3156 315 515 315 350 350
a7 SB0 330 315 S30 S50 230
&8 Q 545 245 545 O ¢
29 330 330 330 330 345 545
30 315 318 315 515 316 330
31 143 Q Q 4] o 0
B2 15 15 15 15 Q 15
23 0. 14 LE g i
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TABLE 3-- gonuinued

Sunday Hondey
Piant o
8 iz 7 8 iz 7
Ae He - P. Ba he Ba K. P. Ky

34 15 15 is 30 30 - 30
35 4] (4 o 0 4] 4]
56 o 4] 15 18 © 113
37 R 0 0 15 Q 0
28 15 15 13 15 15 18
o B30 330 350 330 345 348
490 15 15 18 30 30 30

41 o 0 4] 0 15 38
4z 45 45 45 45 45 45
&3 530 330 330 530 530 330
44 15 & 15 30 30 30

- 45 - 315 215 315 16 330 330
46 45 45 45 48 40 45
@7 o 5 0 Q o 1]
48 18 18] 0 15 0 Q
4% | = O 0 0 0 0 0
80 g 5] 15 15 Q O
Bl 0 0 Q ¢ 0. (v}
bz B ¢ Q 0 0 @ 0
53 Q 0 o 0 0 0
54 45 45 45 45 45 45
66 380 330 330 350 515
66 430 B30 $30 330 330 315
57 350 330 330 430 330 380
56 O ¢ Q 0 4] 0
B9 o 330 350 380 30 250
6 0 1] o 4] G 0
61 30 30 30 30 15 15
62 ¢ 0 0 0 B45
63 0 [} i5 15 15 15
64 15 15 15 30 30 15
65 15 15 15 15 15 0
66 o 0 o o 0 0
a7 R * QO O 1ty ¢ 3 g




TABLE 3--Continued

i¢

sunday Monday
Plant
8 18 7 8 i2 ¥

A+ M, M. P. M. A M, M, F. K.

aa O ¢ is5 i € O
o 0 Q 0 0 245
7¢ 345 345 330 345 5]
71 Q 545 345 345
Y 4] 0 ] i5 4]
73 Q 4] Q 0 ]
T4 15 18 15 15 15
78 o 4] 4] 15 0
76 B ¢ ¢ Q 15 0
7 330 330 330 345 545
78 300 300 300 00 300
78 330 330 320 345 345
80 0 -0 0 4 L8
81 4] O 0 0
82 330 &30 3350 545 345
83 30 30 30 30 30
84 &) L8] 0 i8 4]
85 45 45 45 45 45
86 345 545 545 345 345
a7 ¢ 0 o is e
88 16 15 15 15 15
89 ¢ € €] 9 O
20 30 30 30 30 30
t°) 3 SBO 350 330 330 S50
92 18 iB is 30 30
93 (4] ¢ ¢ 0 ¢
94 0 0 L] o ¢
25 330 330 330 545 345
26 o O o 1#] 345
97 45 45 45 45 45
98 ¢} © 4] (8] Q
99 30 20 50 o0 30
100 ¥) 0 Q 0 Q




Table 4 shows the positlon of all tie leaves of twentiy~
Tive Lagtuce ludovicisne plants 1aaaﬁaa‘aaé studied in the
open fisld in various gmadrats., Aaccording to meesurements
thess leaves polnt in all directions. This seems to be due
to the whorled arrangement of the leaves and to the lack of
their orientation in regard to sunlight, Of the sixz hundred
twenty~three leaves of the twanty-~five plsnts studied in-
teénsively, only thirty~nine point north aend twenty-nine point
south, Due to the fset thet the leaves of a true compass
plant orient themselves to a north~south position, and since
the leaves of this plant point aprroximstely equally in every
direction, this species of Leaotues is seeningly not & true
compass plant. The phototropie elfsets, however, are similar
in that the leaves are verticael, hut are unlike in regard to
the dirsction of the leaves,

An inspection of Teble 5 reveals the position of the
flower heads of Lsctuce ludovielens plants in three different
quadrats aa’aatarmined during the summer of 1941. This further
study was carried out in order to check on the similer pre~
vious study mede during the summer of 1940, The data in this
table check very favorably with those in Table l. »Ewid&ﬁtly,v
the phototroplic effects hed not been sltered in sny way by

environmental factors due to different seamsons,



TABLE 4

THE NUNBTR OF LEAVES ON BACH LACTUCA LUDOVICIANA THAT HAS EACH DIRBCTION (4NGLE)
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TABLE 5

THE NUMBER OF FLOWER HEADS IN QUADRATS ONE, TWO,
AKD THREE, THAT POINTED IN EACH DIRECTION
{LACTUCA LUDQVICIANA)
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BMﬁ?M@ Plants
0f _ e
Flower ' o e

Head Quadrat 1 yuadret £ - Quedrat 3
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345
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TABLE &

DIRECTION IN DEGREES OF A QUADRAT OF
n;gm ACINIATUM LEAVES
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SUMMARY
le & study of the so~celled compess plants Lactuce

ludoviciens and Silpniun lecin
ef determining the phototropic effects on the leaves of

tum was mede with the aim

both plents, and the flower heads of the f&m&m

%s The plenis used sre typvieal of Denton cmw, ’mm,
and were observed im and near the elty of mem.

Bs 411 the work was done under nsbtural’ wn&i&i&m &nd
in the open field. |

4., The work was extended through two Erowing sensons,
the danta of the second serving as & cheok ‘a‘a the first.

5. The positions of the leaves of both plants ware dee
termined in degrees by mesns of & COMPESS.

6. 'The seme procedure wes used in determining the an~

gular positions of the flower heads of i
?. The recordings wers made in the mm&ng, &% noon,
end in the evening to determine whether the leaves or flower
Hesds oriented themselyes during the day.
8, Plents of sll sges were used in this investigation
in order to determine whather the phototropie properties are
altered in any way by ‘the age of the plant,

Conclusions
In that the lesves of the so-~called compass plant
Lagtuce ludoyielens point in eil directions rather then only
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to the north and south, this plant is seemingly not & frue
scompess plant. The leaves, however, are affected by photo-
trople conditions to the extent that they are twisted at
the base snd essume a veriical positéon with respect %o the
earth, | |

The floral heeds of Lactuce ludovicliana, due %o phovo~

tTopks effects, generally point in a northwest directien,
Therse is & more marked tenaanaf on the part of the floxal
head to point novth than do the lsaves of the same plant.

3 8iipgium_§§g§§§§§g&‘ia seemingly & true compass plant
in that the laminae of ebout rifsy per cent of the leaves
assume a true north-south position and less than flve per
cent assume 8 position which varies as much as forty-five de-
grees silther to the wast or to the west.

The leaves of both plants assume a vertical position
to the earth presumably to acquire more light early in the

morning and late in the afternoon.
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