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OBSERVATIONS ON THE GROWTH OF WATERPLANTS
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i} Fetroduetion.

Lasi vear | found Lhat the additicn of s;mall goantities of
heteroanxin (3-7 %% mygr per liter} to the aguaria had a
remarkable effeet on the planls which were growing in
them. Leafblades of Limnanthemum nymphaeoides and of
Sagiffaria sagitfifolic roll up hyponastically; their petinles
thow a more of less marked twisting, Tn Vallisneria spiralis
the heteroamxin caused a rolling up of the fernale flower-
sialir, just as if the flower had been fertilised; there was @
alight inclination lowerds parthencearpy,

This year | have investigated the inflaence of heteroaugin
o other waterplants and at the sarse e I have compared
is petion with that of other phytohermones, viz, beti-inde-
lepropionic acid, beta-indolebyfvrie ncid, alpha-naphiv)-
scetic ncid and bets-naphivlacetic acid. Thexy were applivd
in a concentration of 3 myr per liter, thal is & mgr per
sgusriumi in some cases, which will be mentioned when
needead, it way Jess,

The plands were grown in the aguaria which have always
Leen used for this sert of experiments {depth 50 cm); their
grawth being vigorous and rapid, as has been repealedh
abserved and deseribed (2-23-1-5%, their resctions o ihe hot-
mines were guite distinet.
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2} Limpanihemum nymphaesides.

 Young plants with petioles aboutl 18 em {ong were planted
indo the aguaria, each time 12 plants which developed some
dorens of petioles i each hasin, They started growth within
one or bwa days; the hormones were mostly added shoat
thet time. Il makes no difference whether they are added
al the moment of planting or one or iwo davs after growih
has started; when the plants are fuily grown, however, ihe
hormones heve hardly ony inflience.

The vear before [ had observed thal 3 mgr per liter hete:
roauxin does nel promoele the growth and that it causes
abnormally looking responses such as twisting of the petio-
Ies and rolling up of the leafblades. This concentration is
apparently toxic and therefore T applied it once more, bul
ihis titne 1 compared i with one of 1 mgr per liter; | did
the same with beta-indolebutvric acid,

Affer nhout 8 days the plants in ali squeria had developed
io the same degree; petivles measured between 68 and 70
em; in the control basin they were siraight; in heteroanxin
1 and 3 mgr per L and in butyric acid Fngr per L they were
strongly fwisted, in bubyric acid 1 mgr per L only shghtly
50; beta-indolebutveic acid apparenily is less toxic than
heternsuxin, bui even i a solotion se far diluted as
17180030 it does not further growth, Gnoe week later the
petioies had not grown apy more; the toxicity of the 23 he
teroanxin and of the 3 bhutyeic actd solutions was further
demonstrated by the faci that the jeaves in fhem had torsed
yellow and the plants began to decay, whilst in the § Initvric
acid solntion and in e comtrol they still fooked perfectly
{rosh,

Three mgr. L of belacindolepropionic acid had hardly any
infiuenee; petioles remapined streight, leafblades showed @
siighl hypowasiies! curvalure )

Afpha and beta-naphiviacelic acid gave siriking diffe-
rences i responsel in alpla lhe twisling is so strong, thal
most petioles did nol grow 1o the surface; the jeaf I.fu_ie.ﬂa
are rolled up hyponasticstly: in bela, however, the petioles
remain straight and the onhy influence of this subsianee
consists in @ slight epinastic hending of the blades. In all
other soiulions 1 noted & hyponustic curvatore, strong (hete-
rosuxin, bulyrie acid, olpha-naphlviacetic aeidd ar weak
fproapionic acid),
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Figure 1, 3 and b, represent photo's of Limnantheinpm
i alpha and beta-naphiviacetic acid, taken #bont one day
before the petioles renched the surface in the beta acid;
the enormous difference helween the influences of these

nearly related substanves on Limnanthemum is clearly
sbrorwis.

%

Fig. 1, — Limnatthemom npmphieoides:

g In sehation of slpha-nsphiviscelic acid,
B} in solution of Bela.napitylscstie reid,

The results obiained with Limpanihemum are recorded
i tahle 1.

3} Valkigseris spiralis,

My observalions on the female flower stalk of Vallisnerra
spiralis confirm those of Iast year and 1 ecan summarize
them with the same words as 1 did st thal time: «The prevwth
» of the female flower stalk of Vallisnerie spiralis is an ex.
+ traordinarily rapid one: slow in the beginning, # may
» reach a pace of more than 2 em an houor, which pace moy
» be kepl on for 4 whole day; the deplh of the waterlayer
»i5 of no influence. This growth is mainly accomplished
» by cell stretehing. » | lay stress on (s paint because i
tie mean time a paper, published by Harsmg (8). makes
clear that this does not always hold true. Kavsix studied
the behavior of the fTower stalk of an ydian Torm of Val
fisneria spivalis, He states: « &4 chungs in the deplh of wao.
»ter..., brings aboal o corresponding change in {he length

Table i; Limnanthemum nymphaeoides
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»allgined by the senpes of the developing pistiHlate flo- §
P WIS *l 56 fg in an aquarium of 16 em depth the staths

Aardiy ever grew fo more than shous 18 cm; fhis s guite
different From-what Europesn and American forms show;
put: s Semetimes, however, the leagth of ihe scape mav
» continue to incremse afresh even after the pistillate flower
»is completely exposed on the surface of the water and has
» been lying thus for some time; in one instonce il was
¢ found to have developed a scape fuily 46 om long while
s the water in the aquarium was anly i cn deeps, One
instapce of « fully 40 em » Is pather ineagre when compared
with the numbers of stalks which in our shallow basins Hrow
up to 100, 13 om and more. The cell measuréments of
Kausis, however, seem to fally fairly well with mine,

3ix aguaria were planted with a dozen young plands of
Vallisneria_each; they unfortunatelv developed g small
muanber of female flowers so that resoits can be valued only
gualitatively.

Coiling of the flower stalks oceurred fn the sofutions of
alpha-raphiylacetic acid, beta-indolencetic and Etyric acid;
in beta-naphiyiacetic aeid and in bets-indolepropionic acid
6o reactivn was to be observed, The rolling up was shways
irvegular, s has been represenfed in figure § of jast vear's
paper {3); however, when & stalk of some 8- 90 ey long,
ane half of which is fleating on the surface, rolls up after
the addition of the hormone §ili the flower is pulied far :
helow the surface of the water, {his reaction may be csiled B
coiling, :

Parthenocarpy was observed in alpis-naphitylacetic acid
and in heteromusing not, or, exceptionally, in a verv small
degree, in the other solutions. The length of (he control
flowers, when opened, it hetween 18 and I8 mM i hefero.
aukin | messured fruits of 28 mM, in alpha-naphtelacetic
acid, kowever, of as mucl as 56 and 65 mM.
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A few measurements are recorded in table 2

The data of the contrals represent sverages of 12 samples; :
those of heterosuxin of 4; those of sipha-naphivizeetic acid :
bear on individual cases; therefore they can bardly be com-
pared with each other and have oply a limited value; the
cell mensurements were dene in microtome sijdes, Alhough
these data arve insufficient T still think that they allow us
te deduce from them that the parthenocarpic developmenl
of the frult consists b the uptake of waler and of solid
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malter,that! the ongitudinal growih is accomplished by mesns
of ceil strefching and thal growth in thickness hardly takes
place. Many of these phenomena resemble very mueh those

observed by Hemert and Maron in thelr experiments with
orchids (8). .

The results oblained with Vallfaneria are recorded in
fable 3:

1) Nyvmphies,

. In esch syusrivmm were plahited two corms of hree spe-
chas, viz. N, Depvoniensfs, N. Boucheana snd N, letminalis.
The development was satisfactorily uniform. When the
leafblades were nearing the surface, consequently when lhe
petioles had = leagth of &) - 45 o, the hormeones were added
le the water. Two days Jater the firs{ observation showed
fhat a response of the plants had been obiained, and that it
consisied in 8 few fwistings of the petioles, esp. in alphs-
asaphiylacetic acid and in helercauxin, hypenastic bending
of the blades in alpha-naphiylacetic acid, heta-indolebutyric
and -acetic acid, and & very strong longitudinal growth of
N. Boucheana: ingest petiole in slphe-naphivlacetic acid
I38 omy, in butyric acid 148 cm, in hetevoauxin 125 om and
n propionic ackd 1310 cm.

Ali peticles loager than 5 ¢m were cat away and the
further loaves practically developed, from the beginning.
in the selutions of the hoymones,

Figures 2 and 3 give an impression of the form of the
teafblades, typical for the different hormone solutions, of
respn. N, Devoniensis and N, termingiis, We see that aipha-
naphtylzcetic acid, beta-indolebutyric and -acetic sci¢ have
the strongest influence in relling up the leaf and reduging
its size; propionic acid also exerts a marked action, whilst
beta-naphtviacetic acid does nol change the blade at all
the same difference between the influence of the several
hormones is seen in N, Boucheand, )

Il was observed several times thet the leafblades which
developed s0 poorly in the hormone solutions, showed #
sagitate form, resebling very much the juvenile sagittale
form of the first leaves which are formed in practically
every species of Nymphaea and Victorin, and which aever
yrow to the sarface of the water; the influence of the hor-

G P b
Fig. 2, - leafblades of Nymphata terminalis in different LOTImOnes;
from left to right: toprow: cootrol — aiphis-naphtylecetic scig —
heta-ngphiylacetic acid: bottompow; indoledeelic acid — indoke
propioaie gcid - indolebutyric aeld,
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Fig 3 - Leafblades of Nympheea Demondensts in differcat herme:

nes; from Jelt to rights toprow: contred . alpha-raphlyiscetic achl

------ bete-negisylneetic aoid; bottomrow: indoleaceiie acid — indole-
propionic acid - ixdodehatyrie pekd
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mones Iy this detsll, therefore, seems fo consist ip preven-
ting the leaves from reaching maturity. | had no opportnniiy
o 1o deeply Info anatomical details; a few observalions
guve me the impression thzl the dimenstons of {he cells
were of fhe same order as those in coniro] leaves.
Alpha-naphiviacelic acid causes strong twisting of the
petioles in alf three species and in this respect it surpasses
by far even indelebutyric and -scelic acd; figure 4 gives an
mpression of some pelicles of N Roucheana in this solu-
tiom; on the right is a controlleaf; the Hh petiole from the

Fig, 4. - Leaves of ¥pmphoen Boncheosna in solubisn of alpha.
naphiviacetic acld; controfieal on the right.

left measared 62 om, so 1t conld eesily have lifted is blade
ap to the surface of the aguarium; buf i havrdly resched
Balf of its height, owing to the spiraliike colling,

in this experiment | have noliced for the first time 2
growth promoting imfluence of the hormones on the petioles
uf waterplants, esp. on ihoese of N. Boacheana, As man-
tioned above, in the first davs of the experiment H were

2

esp, alpha-naphtviacetic acid, helerosuxin, indolepropionic
and -butyele acid which proved very active, beta-naphiyla-
eetie aeld once more showing no aclion; the second sef of
leaves gave the same response, byl {his fime it was butyrie
actd which proved the most active bormone; {the maximuem
lengths reached in the sguaria were resp.: contro! 57 om,
alpha-naphiviacetie acid 1230, beta-naphiviacetic acid 76,
heta-indelescetic acid 127, - propionic acud 165, — bulyrie
acid 227, A petisle of 227 om in an sguerium which has
depth of aboot §6 e is cerizinly wpeommon: and this
peticle was not the only one which reached this length;
several of them allained bwo melers and something more,

Yt tables 4, D and & are recorded part of the cellmensure-
ments made On & mumber of peticles of each of the three
species. When we make allowance for specifie characle-
ristics and for the individual differences between the single
peticles, we may deduce two faclts from these dala: firsi
that the growth of the very leng petioles is accomplished
by & strong cell stretching, sud secondly is! pelictes, grown
in the hormone solntiens and which sre eyuslly fong as
those in the conirel basin, are constiiuted by mueh longer,
and therefere by a stngller nurnber of cells than the control
specimeny. An exception must again be made for bets
naphiviscetic acid which shows cell dimensions equal o
{hose of the conirols,

In former papers (357 § have poinled out that abnermally
jong cels may always be expected in petioles which, in some
way or other, can be looked upon as pathological {in Hhe
rase of ageing, wounding, sickliness, ete}; it 15 clear el
every growth substanee used i this experiment is more OF
less foxic for the waterplnnts, except heta-naphiviacebic
acid; therefore, we need nol be astonished when we see
ihal the cutward featires of this intoxication are accom-
panied by a corvesponding abnormal cellstvetching.

A very striking example of such pathologie cell strefehing
it showsn by a petiole of N, termingiiy in indolepropionic
‘aeid; i was enly 18 cim long, but at the fime of ceilmeasure-
ment it happened that ali other leaves of frrminalis
had dissppesred in this basin; the remaiming obe i:tmkefl
sickly and so | was not al ajl aslonished to see that its cell
dimensions surpassed By far those which were foumd i
much Ionger healhy contro} petioles; these vellleniths may
of rourse not be compared wilh the other ones.
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Table 4; Nymphues Devoniensis; celllengihs of the petioles.

t# means abave; 174 Ht I8 from the lop;: m: ir the middie; 3/4: st 3/4 from the fop; b: below:
¢ = epldermis; s = subcpidermis; cells in micral

! o - Bepiet. 0.l B - naphl ac. ] £ - indole fi - indale -~ indale
control ik atd aeet, ue, prop. i, Bivr. ne,
benglh of petiale . L
e 5 53 56 84 &1 50
T ¢ 1 5 e 4 e 7 s e Wy T
a 7 82 4| 20 a4 & 1h 78 [ 11D #8092 136 | 1%
B 148 | 4 K F U ) 1Y M5t 15 166 @ 204 S £ 285 Mdb :
0t 1113 I ) 4 ?85 P4 g | x4 e L 38 1 IE X 0 AT :
/4 134 | 66 335 15T i 2B by LN TR RN b I 4 1 e ! 268 12
h 135 193 231} 378 7 B 1 8 219 F S0 P WIFO O Bph P RS 1 3hG ey
i
Table 6; Nvmphses ferminalis; celHengihs of the petioles; compare table 4, :

m
o -ngphi. oo - mapht e B - fndoke - indel o i
control asld anid aeef, s, gn:p, ng ?utyr. 4,
length of
petiode in om 53 4 i i 8 18 42 136
i e i g e [ = - e 1y e “F % P B i &
i 0w o] i CI8s L B0 0 5 | 460 ¢ omhe | 15 1240 | 115 135
1/4 M ¢ 155 1ak 264y 26 1 e B 1 250 | 2TR | 33N | A0 BYE
(£l 53 * 175 i7a ¢+ 255 L ¢ XIA a0 1 M5 135 ¢ 308 36 T M5 | 446 - 480
+/4 150 § 188 06 1 3 164 ' 166 a3 i 285 i G 3RO [ 306 1 435
by 130 ¢ 170 L 200 o480 i 45 G 318 0 235 0 305 ¢ psg ¢ a1s | 435 315 | 490 | 509

TFable 5; Nymphases Bouchesns; celliengths of the petioles; compare tabie 4.

E
_§ g - frapht A, & » napi. f - indode £ - indake - indole
central rtid, me, meid 1 mesl, ad, % B, B, Eut}'r. ag,
_I‘ .............. ;
: ! I ! :
teugtht of petiole | g & | 1% 56 9 % 134 | i Cws oy | oo
i ] : ; ! : |
epidermin
3 3 i |
* 48 126 | 36 47B I 41 [ 507 7| 186 GG 335 :
1/4 T 240 @ 25 ) 95 ;166 | 150 | 380 ] 280 ! 330 ;
R 119 we | e 110 176 | 235 © 86 330 | 230 415 §
3/4 &5 1 i 148 10 200 0 346 1 155 > 366 | 200 © 305
b 4 B 60 a5 | 3@1}' HE LW ] A 4w |
zbepidermin
: 3 L ; i P as
x 65 @ 178 G 245 348 1) &7 I 93 ! a 8% b 360 | MG 143
1/4 70 L 235 ¢ s % i 236 | 19:}! 2149 | 31h | 230 0 35
™ [ 208 275 35.; $HE ] 266 ¢ 300§ 25 | 368 | 270 | 856
274 175 it I3 246 7 35 ¢ 215 3 285 | 2% : 350
b 166 wme | [ 3 286 1 43% 0 185 1 2 | 340 | 460
[ i i

1 oo Two spods, guite near esch elhoy, T oom under the blads,
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The resalts obisined with the

abaet wermat

bR

prariasl

T o ; o e ]
| g : § i ) are recorded tn ! three species of Nymphaea
2 F 5 u g & %
i L = . -
E g g ® & % F o 4} Blysa echinosperma,
i og o kS : ;
e e t;: sung, Vlggrnpsi_w{r grﬁ\f«ing teaves resched the surface of
g ¢ waler wilhin a few days, as I have deseribed for.
g § = g . : ::WI‘EF 3). No response whatever o the addition of the
g g w & * : CIIMORES Wak seen; the peticles remained straight, the
i E ] : leafhlades did a0l eurl. However, one pecnliar phenomencn
s : E o :::’l? ::rh?er:refi. wfnch may be worth while mentioning here,
i é BT _ iren?* dﬂ? };-ar$ praper .i d&ﬁf:!‘!b&d the development of s
= 3 P ol e B Z aft E?f ous lot of bacteria which was sometimes seen as an
g & 5 g EEF :_ ftereffect of thfe addition of helerosuxin: the bacteria o
5 % I 2 #ow oy £ i firgt caose g while or grev cloudiness of the water; later on
g £ ‘*fa : they gettle down in thick films on the petioles and on the
Y PR - . - l'ﬂadf.eg; sometimes 1 observed this opagueness also after
% L e e = ;{idmen lef alcohol in the same quantily us is used to sobve
P % s ¥ g : farznqrxem but in this case no selllement followed, In the
$12 2 5 % Bl 8 & & experiment with Efy;z:n 8 strong development of haglepin
2 b & 2 wns seen in the aguaria to which alpha-naphiviacetic acid,
g g . indolepropionic and -acetic had been added: there was
A% g wi 2 g hardly any cloudiness, the bacteria were seen from the be-
S|E B oy 58w 23 giping a8 white, rapidh growing nlags, clusfering o the
- 2 LsE L E leaves. They apparenily were harmful to the plants because
i g W BEOE g after a few day the leaves to which ihey ching torned
E g brownish and the planis died; those in the control basin, in
S S DU A— - ?eiai-napht}*}neefie acud and indolepropionic acid remsined
g ow § = o & = resi.
E 5§ F E g g E ; 1 cannol say for certain that the bormones alpha-naphtyl.
g2 g7 (B8 & g agetie acid, indolebutyric and .acetic veid are responsibie
e R for this phenomenon, but on the other hand it seems siviking
that it occurs just in those aquaria where the subslances are
£ g . added which in all other cases proved lo have the stromgest
3 % T £ inflgence on waterplants,
E E 3
3 - _g ¥ §) Dinesssion and symrmary,
: i % .:i : 1 E % ' a} The aitn of this research was {0 investigate which in-
£ ¥ & E g ¥ & 3 fluence several phytehormones may have on the develop-
% % o+ 2 18 ¥ 4 = ment of waterplonts. The following substances were used:
2 £ % T B ¥ E T aglphe- and hela-naphivincelic acid, bela-ndolencetic, T
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plonic and -butvrie seid; they were spplied in concentra-
tions of 31000000, sometirmes of 11000006

by Limnanthemum nypmphaeoides: a sirong twisting of
the petioles was caused by alpha-naphtylacelic acld, indole-
acetie and -butyric seld; hyponastic bending of the leal-
blades was seen in the same three subsiances and siightiy
in indelepropionic neid, whilst in beia-naphiylacetic acld o
siight epinastic curvatire appeared,

o} Vallisperia spiralis: ceiling of the female § loweratalk
was strong in alphs-naphiylacetic acid, indoleacetic and
hutyric acid; in other selufons il was not seen al ail, De-
velopment of parthenocarpic fruits was very marked in
alpha-naphiviacetic acid, much Jess se in heternauxin and
hardly worth mentioning in other selutions.

&) Nymphaea Devoniensis, N, Boucheana, N. fﬂrmfnc{i'f:i‘.‘
twisting of the petioles is caused by alpha-naphiylacetic acid
in all three species. Hyponastic curvalure of the blades and
inhibition of (heir full expanding is shown very markedly
Iy all three species in the selutions of alpha-naphtviacetic
acid, indolescetic and -butyric aeid, somewhat less in pro-
ptonic acid. The petinies attain shnosymal iFIlgihs i alpha-
naphityiacetic acid, indolepeatie, -propionic and -buiyric
acid in all three species, but by far the rmost markedly in
N. Boucheana: bulvric scid had fhe strongest influence on
this phenomenon, Abnermally long cefllengths are observed
i alle three species and in ail solutions, with the gxceplion
of beta-naphlylacetic ackd, )

:;e&ify.ml: echinosperma: no response of the plant itseif
could be observed; there iy a slrong development of hacteris
in alpha-paphtyiacetic acid, indoleacetic and ~butyrie ‘am{i.

We see that, on the whele, alpha-naphiylacetic acid, indo-
leacelic and -butyric acid exert the strongesl influence on
(he various phenomens of walerpiants, among which three
substances alphe-naphiviacetic acil suypasses fhe -:}tl}e.r
Iwo; indolepropionic aced, as & rule, has nafuch 1ess actmlrlr
and bete-naphtviscetic acid has hardiy any influence at all.

There is a marked paralielism bebween these resuils and
shase obtained by Husert and Maron with orchid ii:-dﬁ_rqri
as far as the swelling of the gynoslemium tancﬁﬂ}} 'i:ic
their experiments as well as in sune, aip}t&lﬂmpht} ?:113 X
acid is the only subslance which cuuses distinet parft :jgai
earpy, Whether this parailelism holds fruc for rootia

B e et =

tien (¥} alse, cannol be said for cerfain, because experi-
ments with alpha-naphiylacetic acid are so far (oo scarce to
draw conclusions from them; in any case it is a fact thal
mdg;!_euce:tic and -butyric acid have 8 much stronger roei-
f sraving capacity than other subsfances investigaled. A eer-
tain parallelism with the Plsum fest {cupvature of skt
sfems) (9 seems e exist, whilst for the d#eng fest {curvi-
ture} the relation belween the action of the varions hor-
mones is 0f a perfectiv different nature.

Aipha-naphtyiacelic acid, indoleaectic and -hutyric acid
canse & coHing of the female flowerstalk of Vallisneria of
the sarei character ss that which oceurs sfter poliination.
Borescn (I} spplied heterosuxin tt the tendrils of Vit
Cucumis and Passifiora and oblsined cotlings which resem-
bied very much the hapiotropic rolling up afler contact:
he assusmes that this is aceormplished by a strong cell stret-
ching on ihe convex side of the orgnn under the infinence
of the heferosuxin, whether in one plane or aol; he, howe-
ver, did no cell messurements fo confirm this assumplion;
in my Irst vear's experiments I found no change of cell-
length afier the roliing up of the fowerstatk of Vallisneria.
This side of the guesiion certainly needs further investi-
galien,

1t is a remarkable fact that hermones are cepable of cau-
sing spiraling in organs which posseéss a natursl tendency
f it, but that ai the same time, they can do so io organs
which mormaily never roll up; see figures 1 and 4; this s
zlse & probiem worth while considering.

I fes] indebied to my sssistanis dr. B Husswt and
dr. k. Rapeapory for their valuable help in taking the photo-
graphs; I Bave also great pleasure in thenking my nssistant
T, Marox who has made the microtome slides of the parthe-
uocarpic frais of Vallisneria,
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13 BESPREKING DER LITTERATL TR,

In het lsatsie jaar is weer cen groot anntal publicaties
verschenen over pliotoperiodieiteit; ook zijn enkelen van
el euderen datumn mij bekend geworden, {Ye voornasamsten
daarvas zullen hisr besproken worden.

Dde bloeihormonen komen steeds meer in het middelipnnd
van de belangstelling fe slasn, Kevern en Sempunmay {2
zetten de proeven van Kevrer en WIERStw van 1936 wogrr!
{14, N© 27%; 2if werken mef twee varieteiten ven Glgoine
lar, csojs & graines jaunessy van VILMomiN en ¢ Ked, 29
Java», die bii de lange zomerdagen in Nederland miet
blogien, Zij enten een korte-dag-top ap een lange.dag-onder.
stata e omgekeerd een lange-dag-iop op een korte-dag-
anderstam; als conlrble gebruikesn zij gewone lange-dag-
exemplaren, infact, van den top onldean, en net eigen top
geéni Hef resulinat van 1938 werd Levestigd he! florigeen
wordt naar heneden getransporteerd, maar niel naar hovern,
Beiangrijk is de wasrneming dat soms sok het transport
naay beneden niet plaats heefl, ol wanneer de K I ent zieh
Evachlig onbtwikkelt; deze gebruiki dan zelf hel florigeen;
dit was vl het geval met de varieteit Ked, 28, dieals KR D
top goed groeide, masr noolt een L I3 onderstam (ot hloe
Irachl,

Capaciaax en Yanxovasa {4} {zie 14, N 7) hebhen ap-
nieuw aangetound dat florigeen ook naar boven gelranspor.
teerd kan worden ep wel mel cen proef op Perifla nanii-
nersts: wanneer 1. FY enten van deze siriele keorle-dag-plant




