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1} The growth of the female flower stalk of Vallisneria
spiralis.

The petioles of most water planta grow, in thelr natural
habitat, til the leaf blades heve reached the serface and then stop
growing or go on doing o a little more, so that the leaves may
form a mosaic, When they are put into deeper water they stary
growing auew till the blades have reached the surface sgein.
Limnunthemum nympkacoides forms an exception in so far that,
when growing in water, the texeperature of which is higher than
this species is used to, the pefioles mostly grow «ioo long »,
30 &, g. in & depth of 13 0. M. they msy reach an sverage longth
of about 36 .M. Outdoors, however, T never observed this and
we may say that, as a Tule, there is a more or less strick relation
betwoen the depth of the water and the length of the petiole.

The female flower stalk of Vollisnerie spivalis doos not keep
o this ralo. 1 observed jt growing in one of the busine in the
hothouse, where the depth iv 27 c M. and { planted it in aguaris
which are 45 o.M, deep. In both eiroumstances the stalk grows
up to lengths of 86, 100, 120 0.3 and mare, the greater part of
it floating on the surface in long coils.
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in tnbie | a-b-o-d aro recorded part of the observations which
may give an ides of the rato of growth,

Table 1. - Growth of the female flower stalk of Vallisoeria
spiralis; in .M.
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tabie ) aguarie
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table 1d) hothouss
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Sorae facts are very striking | one of them isthat growth may bo
accomphished st an smazing psee. I have drawn Hues round the
date of the most marked examples ; 46 oM. in 24 hours, 15 ¢.3,
in 7 bours, 25 6,M. In 12 hours, otc. may he called uncommon and
I would not assure that these are the greatest rapiditios whick
rawy be reached. Stalks which grow ag long as 140 and 160 o M.
most corteindy have perieds of at least this psce if not more ;
unfortunately these rather yare ssmples escaped my attention
until 1 found shem {ull grown.
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It is to be wondered at, that ne more attention has been paid
o this organism. The only suther whoe did so waa, as far a8 T
kuow, BENwurr (1,2) who deveribes a small rumber of ohserva-
tone in which he st least cibes one case in which growth was of
the same rate os was messured by me. In describing & stalk
of 7 inches { 1), ho says : « After an interval of 93 hours it had rea-
ched the astonizhing length of 43 in. »: this means an inereass
of 90 ¢.M. in 93 hours which tallies well with my observations.
In the second note Brxwnre observes an incrense of 12 in., in
24 honre. Gorpgs {7) says 1 v Dag Wachstum ist ein rasches. »,
which certainly is rather Iaconically expressed and | doubt whe-
ther this suthor has ever observed the growth of Vaflisnerie
himself,

It is also a remarkable fact that this very rapid growth some-
times stops suddenly or st least slows down very considerably ;
see &, g. table 1a, No 111, I1d, N© {IL. In the beginning growth
is slow ; seo table 1d, N© 1. T have confirmed this observation by
an auxanographical récord ; the growth of the first 15 oM.
took three days, then gradusliy it speeded up to § 2 6 m M. an
hour, gomewhat later it was more than 10 o.M, an hour $iif the
surface was reached and as the stalk cannot be lifted ont of the
water it was irapossible to record the further growth with the
suxanecmeter ; which was & pity besause I obsorved the curious
phenomenon that the highest rate ocours in most eases when the
surfave of tho water has already been reached ; soo e.. table I &,
Ne 3L 1%, No 11 and 1T, 1 o, No 11§, Amongst the longest stalks
ohsorved I mention those of 123, 138, 144 and 164 o M,

There are marked individusl diffrences between the stalis
in the same aguarinm, growing on plants which are of the sane
age and apparontly developed under egual conditions ; see e. .
table I 6, When the water volumn was made extra high by meany

of an invered glass oylinder, it had not the least influence. 1 pat -

some piants with staiks in a busin which was 96 oM. deep ;
one stalk was 24 oM. at the beginning and needed 5 days to
grow up to 85 ¢ M ; the fother wan 12 ¢, M. and needed 7 davs
6 reach the surface ; growth stoppad in both stalks after that.
I is clear that for some reason every flower stalk can reach &
determined length regardiess of the depth of the waterlsyer.
There is alse an individual difference in the behaviour of stalks
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when the longitudinal growth bas been accomplished. As no
fertilisation ocourred, no actual coiling took piace ; yet in some
of the statks a very distinct waviness iy to be soon, in vthurs
nothing of the kind, {Gorner and BuNwrrT rightly conlest ihe
opinion of older authors, that the femals flower stalk develops
ah & apiral which unroily to enable the flower to reach the surface
and which, after fertilisation, recoils to the bottom, Indsed, the
young stalk is porfectly straight ; spiraling only begins sfter
fortilisation, In some handbooks, a. 0. J. P. Lorsy, « Vortrige
iiber organischie Stammesgeschichte v, 1811, R, vox Warisimiy,
« Handbueh dor systematischen Botanik », 1811, A, Evctag,
« $yllabus der Planzenfamilien », 1912, G. Hyer, « IHustrierte
Flora Mittel-Eurapas », 1935, 1 found figures of Vallianerig
spiratis with coiling flowerstalks, merely indicated ss o female
plants n, but it is nowhere said thai such is the sitnation after
fortilisation ; it is possible, therefore, that the old, erroneous idsa
is st alive.)

In the hothouse the stalks were of a light green colour, in the
aquatia they were white or light rosa, This difference may .
bably be aseribed to extornal conditions ; e. g. in the place where
the aguaris stood the hghb was much stronger than in the hot-
house basin ; the lesves in this place also developed anthosyan
TOTY &tmngiy and repmained shoth : they grew no longer than
phout 30 oM., whereas in the basin they reached lengths of
80, 70 ¢ M. ami more, so that they floated for the greater part
on the surface. Tho two sets of plants made a strikingly different
impression, but apparently the growth of the flowerstalks was
not influenced by it.

In teble 2 are recorded the cell measurements and the deter-
minations of the dry weight.

Tt appears that cell clongation ia the chief means by which the
Iongitudinal growth is aecomplished ; there are many irregula-
rities, probably owing to individual differences; I could not
detect any essontial distinction betweon stallks from the hothouse
basin and those from the aguarie.
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Tabie 2. — Celllenghts and dry weight in the female Sower
stalk of Vallisneria spiralis ; a means above, 1/4 : at £/4
from the top, m

: in the middle, 3/4 : at 3/4 from the

top, b : below.
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2) The Influence of the oxygen content of water on the
growth of waterplants.

In our paper of 1937 (&} we stated thaet there does not exist
B strictly quantitetive relation between the length of the petiols
and it dry weight per ¢.M., which ought to be the case ¥ water
intake, and consequently cell elongation, were the only cause of
growth in deep water. Wo put the guestion, in how far respira-
tion may play & part in the growing process, especially to whet
degroe it influencos the drysweight during the rapid ¢longaticn
of the pefioles. .

In vrder tosolve this question I grew two sets of Limnanthemum
nympheeoides in aguaris ; the surface of one nyuarinm was oovered
with & Inyer of parafin ol and through the other agquarivm s
constant stream of alr was Jod by moeans of an airpump,

There was & marked difference in development ; it was always
muoh stronger in the nmot-aersted water. The first experiment
Insted from I8 to 27 April; on the last day the petioles were
measured 1 av, ength in sérated water 37.¢ oM., under the oil
56.4 ¢.M.; on 30 April the remaining leaves were measured :
av. length in aérated water 27.5 oM., under oil 58.0 ¢.M. 'The air
strearn was then stopped and the oil removed, so that both sets
of plants were in the same conditions sgsin ; ore 4 May a strong
development of now lesves had taken place in the formerly
oil-covered sguarium and no growth could be observed in the
other one ; a strong dose of oxygen apparently hinders the deve-
lopment of young leaves,

Thia result was confirmed by ropeating the experiment twice ;
the oil conld be eamly left out, it did not change the response
of the plant.

(ell messuremonts and & great number of deferminations of
dry weight gave ne conclusive data; they are all of the same
order sk those published in our last paper and therefove it is
not worth while giving them here. The important fact is that
they by no means gave a distinet indication of the reason of the
very different dovelopment with and without, or rather with
mach and with little oxygen, Determinstion of the pH did not
give ony explanstion either ; the hydrogen ivn concentration
appeared to he the same in both conditions,
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The sarne oxperiment was done with Sagiltoria sagiftifolin ;
heve too, in three succossive experiments, growth was stronger
in the water where oxygen was Jacking ; us an indication of dove-
Iopment I took the number of the asrial leaves which wers for-
med and the average length of their petioles

frorn € — B May

without oxygon 13 serial lanves, wverage Jengih 53.% oM.
th H

W 8 » + o, 2 b 3.2 3
from 6 - Z¢ May

without oxygen 11 sarial jemves, average langth 50,5 o.M
with 3 i » y ., » »  48.%F s

frean 24 Moy «— 3 Jume

without oxyger 9§ earisl losves, average length 68.9 .M.
with o 12 = A, e 1 50

When the sir stream and the ol were removed, it appoared
that the sftergrowth in the aquarium, formerly covered with
oil, was the strongest,

Experiments with Nymphuea alda and X, odorate gave conties-
dictory results,

‘The oxygen content of the water had no influence on Vallis-
nerie spiralis, neither on the development of the leaves, nor on
that of the flower stalks.

3) The influence of hetere.-auxin on the growth of
waterplants.

Viears (32) observed thas adding hetero-auxin te the wyter
speeded vp the development of the turiones of Strefiotes alvides,
provided he kept the concenirations between eertain limits
above these the hetcro-auxin scted as a poison. 714 and
3 parts por million aze among the coneantrations which he found
furthering growth and | tried these to see how they would aet
upon several specien of water plants. Our aguaria contain 26 L.
30 that 130 or 60 m.Gr. of hetero.guxin were added to them.

Young plants of Limmanthemum nympheecides, the petioles
of which had an average length of about 15 ¢.M., were plasted
in squaris in which the water was 45 e M. high. In the hetero-
auxin solution {714 per million) the petivles remained somewhat
shorter than in fhe controls ; after 4 days [ noted : av. length in
hetoro-anxin solution 45.6 ¢ M., in control 53.6 e M. {pH in hetero-
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anxin solution 7.35, in control 7.50) ; the measured loaves were
takeon away ; 4 days later new ones had developed which measured
in hetero-anxiy solution 43.5 ¢.M., in contrel 83.6 e M.

A seoond exporimont was done with 3 per million ; the result
was the seme ; after 8 days the av. longth in hetero-suxin solu-
tion was 38.7 oM., in tho control 58.4 0. M. ; 6 days later ten
new loaves had reached the surface in the control snd oniy
three in the test aguarivem.

A third experiment {3 per million) gave an opposite result
after 9 days av. length fn heterp-auxin solution 66.8 ¢M., in
control 47.3 o.M, a

Detorminations of colllengths and of dry weight,’sithough
numerous, gave no indication of a distinet difforonce as to theso
aspects befwoon the plants treated with kotoro.auxin and the
controls ; the data, moveover, are similay to those of last year
and therefore I need not publish them here.

There were some other phenomens which are worth while
mentioning. in the first place the leafblades, which have not yet
reachod the surface of the water, roll up hyponastically st a cer-
tain moment after adding heterc-auxin. Ocll moeasurements indi-
cate that this ia done by wightly wiroager cell stretching on the
lower side. The hlades were spread at the beginning of the expori-
ment beeause, as usnally, I took « mature » plants with foating
blades from shallow water, When they reach the surface agsin
shey do not spread nay more, but remain floating s stiff rolls,
A moving picture (for teohnical desails seu thia issue of the Biolo-
giseh Jaarbosk: B. Hubert, « A simple apparatos . vy of Lim-
navsthemuns growing in a hetero-auxin sotution disclosed the fact
thas the rolling up takes place simulteneously and very rapidly :
in this ¢ase the leaves rolled up epinastically, in the opposite
direckion as is usual ; whether this must be aseribed to the sonti-
nucus light, whieh was needod {or taking the film, could not yet
he msde out,

The peticles thomselves alse show shuormalities ; they often
are strongly ecoiled with hore and there sharp dwists; seefig. I.
I measured the colls ab ¥he spots marked with » eross and saw
someothing peculiar: at. those spots celles were considerably
shorter than elsewhere in the petiole and in those spots only ; they
are also charpcterised by their nucleus which iy strikingly

o §8F e

#ig, 1. Leaep of Limnanthemum nymphbkecides in 3 per mitlion
heteroauxin ; contrel on the left,
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big and granular, Part of the measurements sre recorded in
tuble 3, '

Tabie 3. -— Celllenghts in twisted parts of peticles of

epidatmic subepdermis

{ik mEcoi}
1 a3 above iat Ewlsd 13p
Iat twigl upper side ' o
b o.M, bolow lst bwiet
1 eM. nbove 2d Ewisy
28 Lwish wpper aide
P oeM. below 3d twiat
2 1 o.M, above twi ' 184 192
2 m.M. above fwigt 28 TS
twirt bpper dde 82 it
bwisk lower fida 84 66
i oM. Dolow twist 70 142
3 It fwist uppe;‘ ik ) &8 : 45
1 &%, below lal twiat Fi9 HH
2 twist upper gide £0 i a0
2 twigt Jower gide 38 42
1 o.M, below 2d twise 134 g
2d bwiat upper side 38 44
I o.M, hetow 3d bwiat 44 126

{3 oavtadn spota hetero-auxin apperently causes cell division |
way this divigion 35 loerlly Hmited to a few spots only, muast
remain unexplnained for the moment. In othor spots, where tho
twists sre less sharp, [ saw groups of short eolls smong the nor-
mal onos,

Sayitlorie sagdiifolie, when treated with % per million hetero-
auxin, shows something similar . hyponastical roiling up of the
loathblades and irregular coilings in the petioles ; sse fig. 2 and 3.

Potioles do not grow shorier owing to the addition of hetero-
auxin, 8% was gometimes the case in Limnenthemum ; cell measi-
roments on the strongest curved parts showed no différence
wirth mentioning when compared with the straight parts of the
peticlea. The volling up of the blades appoared to be due to &
alightly stronger cell stretehing on the lower side.
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Fig. 3. Lenves of Sagitteria sagittifolin : controls,
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One experimont only was done with Nymphaes albe and
N. odorata ; 24 honrd after adding the hetero-auxin (§ per mil-
lion} the characteristic coilings were to be seen in part of the
petioles and also in a flower stalk ; part of the leaves showed a
distinet heginning of hypopastic growth, To other cases it takes
2 Ll 4 days before one soes the response of the plant ; here the

Q

A

ke _ Yig 4. Fowmale flower steik of Vallicueria spirakis ainee
thros daya in S por million hotaroauyin ; $.w a.in.

reachion was very rapid, contrary to what | expeeted, bocause the

rigid potioles and blades, to say nothing of the young flower
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i1 Yhe hetero-auxin g0 easily, W any ©&ss W be more resisivah
against it ; nevertheless they apparently took io the hetero-suxin
very rapidly, hbut sfter that resction they straightened and no
further response was to be seen | the plants grew a8 normaily as
the control oney, Yeb, the hetero-auxin could not have disappae-

Fig. 5. The ssma 83 i g, 4 (8o p. oo

red altogether from the water becsuse its sfter-effect, which
will be describod helow, took place just as in other eXpeTiments.
P'he offecs of 3 per million hetere.auxin on Vallisneria spiralis

consisted in s postflorsl pheromenon, viz. s wore or less regular
stalk, which was ealy 6 .M. long. could he supposed not to take
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rolling up of the ferasle flower walke ; it began 24 howrs after
applying the growth substance and procesded for 8 or 4 dava.
Figures 4 and 5 show the finest example I observed. The stalk
was 85 ¢ M. long, floating for the greater part on the surface
without any indicstion of waviness ; the hetero-auxin was added

Fig. 8. Flowar wiadk of VYadlianovie spiralis in 3 per
taillion  hetorc.auxin g irogalar colling,

on 3 July ; on 4 July the total length eonld no more be measured
hecause of the winding ; on 5 July the flower was pulled below
the surface of the water and then the coifing proeceded till
on 6 July, it was complote ; fig. 4 shows the situation on that day
8t B~ a. ., fig. 5 at 5.~ p.m.; the total height of the ooil was
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not more than 3 e M. i ascertainod that neither the longth of
the stalk nor of its cells were ehanged after the coiling.

In other cases the coiling was less perfect, an example is to
be sesn in fig. 0; this stalk was strongly and rregularly rolled
in the upper part, the lower remained ip the condition shown
on the photo. Others were still less coiled, but in any case much
more 50 than in water o which no hetero-suxin had teen added,
Those stalks only which doveloped in the test sguarinm some
weeks later showed no indiestion of coiling ; apparently the
hetero-auxin had disappearsd by that time.

in hotero-auxin wintion the ovaries grew in length, but not
in thickness ; their length varied bebtween 20 and 25 m.M.,
whilst in the non-treated plants it was between 11 and 17 m.M.
{in one case 20 m. M) ; the diameter is the same, between 1106
and 1504 micra. 16 ean hardly be said that parthenocsrpy has
been induced by applying the hetero-euxin {compare 8, 9, 10} ;
agar bloeks with hetero-auxin placed tpon the pistils had no
effect whatever. 1 had no time to continue the researches in this
direction.

In most cases the sddition of heterc.anxin to the water hag
& peculiar after-effect whioh, sl though not bearing on the growth
of waterplants, is worth while mentioning here. It consists in &
cloudiness of the water, s white or grey eolour, which at firsf
is shight but which may become very dense Iater on. Still later it
may olenr up and especially in thie case it appoared that the phe-
nomexon 8 eaused by bacteria ; the clearing up ecoured becanse
those hacteria seftle down in & thick film on the petioles and
other psrty of the plants or on the bottom of the aquarium,
Under the mieroscope they yield the impression that they pro-
duce some slimy substance which keeps the film together.

Tn other caves the water remained olear for & longer time but
twok on o black eolour ; when this happened the bottom always
was dark blsck as is wud in which a strong sulate reduction
takes place. Sometimes I observed the white opagueness first
and aftor a few days it made place for the darkening,

it may be casily understood that all sorts of things may hap-
pen 1o the hetero-suxin when it is mixed with the many substan-
ces present in aguaria, in which there is carth and sand and 2
number of waterplants. This is a problem in itself and a very
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complicated one, which ¥ oannot des! with here. The rersarkable
faet is that the addition of 3 per million of some substance can
‘oause such & vory strong, explosive developmeont of bacteria
we need not think hat this substance acts ag & food ; its concen-
tration in this respect is of no importanee ; it is more probshle
that its addition neutralives somse factor which is inhibitive to
the development of the bacteria : hiy is the more Likely sy the
developrernt did not aiways begin direetly after the adding of the
hetero-suxin ; somotimes it took several days, sometimos even
weoks before the offects became visible. So 6. Z. in the case of
Nymphaes ; as L have enid above, thd plants rescted almosk imme.
diately to tho growth substance and afterwards regovered and
grew on; & slight cloudiness wss to be seen which suddenly,
but several days later, became vory strong, weier and bottom
being dark black. The plants themsoives grow on and seemingly
were not hindered by it,

in the aquaria with Vallisneria not the

alightest opagueness
was ever fo be seon.

As heterc-saxin is not soluble in watar, it is diesolved in 23 3

‘6.0 sloohol | when this quantity of sloohol without growth sub.

stance is added to an agusrium it appears that the plants are

not influenced by it, but a white opaguneness was guite vigihle
snd Iater on & strong darhoning ?

4} Longitudinal growth, length of cells and dry weight,

The determinations of tho dry weight of the petioles in Lim-
nonthemum, began iy 1937, have been continued on a wmuch
Iarger scale, In table 4 part of the data are recorded.

Table 4 — Petioles of Limnanthemum nymphacoldes;
length of celis and dry weight

........................................... e
o | ave . colls i micra dry
date § P57 | jon particelary wotght H
* of in ¢. M, . . wabopi-  fin m, Grj
ok ‘ epidertain | o TR r
j - e
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2}4 & 6.2 L] 1_“
874 5 3.9 5 1.8¢
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el S s . 287
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L 18/1 " 12.7 s £.04
2417 4 14.2 % B
L 2/8 4 14.§ » 3.8
L 9/4 4 16.4 3 .43
: 1978 4 17.2 ® };-2;}‘
i 9378 4 k7.9 > 3-20
30/4 4 16,3 ¢ 3.1
5 0.2 ouldoory, desp |25 . 78| 80 - &7 | D83
4/6 ’ bLasin
7. - planted 19/3 3.47
1673 % é.g e pan 7 g
2}4 7 10.2 &epen, p]smied 25;’3 g gg
474 5 14.7 S 058
2774 4 2.4 a ]
5/% 3 13,8 { aqu., planted 4/6 F 22 - 38 gg - ;g ?Eg
TG 3 17.3 v 3o - 46 2 7
LEY2 4 8.3 | mogu. filed 86 58 — 14Y | B8 - 05 | 0,4
¥ ! 2
; 19.2 | aqu., plactod 48 I,
igf;g | 687 ade, fitted 13,60 .34
L o583 4 ] 17.0 ]aqu, planted 2976 | 26 — 61 %2 - 82 2;2
L 3T 4 | 28.7 % M- I3t - 78] 0.
IV 4 | 33.5 ¢ 48 — 67| 67 — 89 ?.%
i 18}7 4 4.8 ¥ 9.72
b 227 4 38.2 ¢ o5 -1
KL 4 52.0 1 aqu. filled 22/7 | 3¢ - 118§ 40 - 6.

We soe that the longer the petiole, the smaller is the (h‘}: weight
per o .M. ; but ymail figures for the dry weight also oceur in short
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petiales when they huve been taken from their natural habitat
and placed in sguaria ; within & fow days the drv weight sinks
e half of what it was before and even to less. When the petioles
grow longer, the cells usually undergo & stretching ; but it cannot
be taken a5 & rule that the longer the eolls,the smaller is the dry
weight.

We see striking examples of long petioles with short cells, which
have & very low relative dry weight : see e, g the specimons of
4 June,

A pecnliar case istovorded in tablp 5, We sea that in deop water

Table 5. -— Petioles of Limnanthernum nymphasoides;
lergth of cells and dyy weight.

tength eputormis i sulepidermiy
in B HIReRk
¢, M. abu\-s;midd]c[ beio'.r;&hevejmiddieé bebow | §
|

i shatiow, 24;2{ s [so iae sz lar ier
£ f35 Iss (35 {42 i g5

2¢ 540 j7e lae Fa ter lap
20/2 {24880 les |67 [ [0 [ m

pid ] 31 fi6y 7l k{7 35 87 a.80

dvep, 28/2 P avsbad fes ise sz | %0 |a .53
4% R 3N 83 4} 54 34 .28
52 f8r fer im 34 {n i .25
£ average 4] 8561 2.0 % 26,6 §42.81 68,3 6.8 0.20
L DT T — E -------- —
i
svarage T2GI M8 115 1006 F R0 E 1 608 .94

H shaliow/toop : |

STy -

the average length is 2.23 X the average i shallow water : the
relation of the colllengths is practivally 1.0 and equally so the
relation of dry weight per o.M, These data allow the conelusion
that in this case the longitudinal growth was due to coll division
only ; but we know that in other cases cell stretching sots a
part t00 in the elongation of the petioles, The data of this year,
however, although much more numerous than those of 1937,
do not yet allow any definite conclusion.

A single observation sbout Alisma Plunigge also means a
warhing not to draw eonclusions too rapidly, A petiole of 96 .M.,
which had grown in one of the deep outdoor basins, was measured ;
1 give the celllengths, compared with thowe of 1937, in table 6.

Tabie 6, — Peticles of Alisma Plantago.

it e p—
porticulioes epidermis i wabepiderrnia vy weight
) rmiety T
! 2 f. in
Phalfe]e | a2 ]| We
& ¥ wmy o Blgim [ it | oG
2 g H
1937 shaliow  [104] 1142 D00l3Y il | s owm
wiptHr i
1937 ; dosyr 282 187|346 130251 (88145 131 2.23
WRtET
1938 ; desp 105133 BOEOK 1441 1TU62 1S5 18 60 2,38
water | !

We see that the petiole of this year equals the long one of 1937
in total length and relative dry weight, but its cells are about
of the same length as those in the short semple of 1937 : this
crs¢ strikingly resembles that of the petioles of Limunanthemum
of 4 June,

When we fook at the data for the fomale flower stalks of Val-
lisnerig spiraits (see table 2} we se¢ again that thero is no rela-
tion betweon cellienghts and dry weight, The Jowest dry weights,
it i2 true, cocur in the longest stalks, bri on the whole it must
be said that there is such little difference hetween dry weight
of stalks of widely verying lengihs, that here too we may not
assume suy close and simplo relation between cell elongation
and the amount of dry matter.

Whast we have said above, which js supported by observations
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on other plant species, proves that water intake, eell olongation,
and consequently dry matter per unit of petiole length are by
o nreans So closely connected as one might be inclined to expect
respiration may act & part here, although my experiments
with aerated and non-asrated water gave po.indication in this
diroction ; aysimilation, thickening of the cell walls, storage of
food (especially very comspicuous in the stalks of Vaflianeria)
and other life proceyses are likely to prove of influence here.

5 Summary.
»

1} "The growth of the female flower stalk of Vallisneria spiralis
15 an extrsordinarily rapid one ; slow in the beginning, it may
roach & pace of more than 2 ¢.M. an hour, which pate may be
kopt on for a whole day ; the depth of the waterlsyer is of no
influenes, This growth is mainly accomplished by oell stretching,

2} Oxygon contont: in Limnanthemum nymphaciides and
Saqitieria sagiftifoliz it appears that an overdose of oxygen in
the wafer slaakens she growth of the existing peticles and the
formation of new onos,

3} Hetero-auxia, sdded to the waber in o conoeniration of
7 1 or 3 par million, hsrdly over gtimulates the longitudinal
groswth, on the contrary, it wmostly slackens it. Leatblades of
Limngnthemum nymphacoides and Sagiltarie segsififolse roll up
hyponastically; the petioles show more or less marked twisting ;
thiy was egpecialiy the case in Limnanthemum where the sharpest
twists wore accompenied by cell division. The same phonomena,
but only transifory, ooeurred in XNymphoca albe and N. odorales,

In Vallisneria gpirelis the hetero.sucin caused s rolling up of
the Hower sialks; this post-llorel phenomenon was followed
by s slight indioation towarda parthenscarpy,

‘The addition of hefero-auxin stimulsted in most experiments
tho development of a tremendous 1ot of bactoria.

4) Numerous determinations of dry weight sad celllength
showed that longitudinal growth can hardly ever be oaplained
by water intake and eell strefching : respiration, assimilstion,
thickening of the cell walls, food storage and othor processes
are probably involved in it

Ghent, Botanicsl Institute, Soptember 1938.
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