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The first part of this report (Birecka 1962) dealt with the
influence of gibberellin Ay and P-indole-acetic acid on the growth and
the development of plants in the autumn experiments of 1960 and the
spring -- summer experiments of 1961. Special attention was given
to the response of lupine plants between the 28th and the 64th day of
growth. The second part of the report deals with the influence of the
same two substances on the content in nitrogen and in alkaloids of the
experimental plants accounting also for the yields of the plants at
a later stage of development; yellow lupine was harvested on the
105th day * of growth and the three populations of white lupine at the
phase of full maturity. The alkaloids were extracted with methanol
from the vegetative organs and with chloroform after previous alkali-
zation from the hulls and seeds; after purifying the extracts the
content of alkaloids was determined colorimetrically (Reifer and
Nizioltek 1957); the coefficient of extinction was accepted to be
0.145 for yellow lupine and 0.105 for white lupine. The chromatographic
anaiysis carried out to check the error in the total content determina-
tions did not show significant difference in the relations between the
particular fractions of the alkaloids according to the examined factors.

RESULTS

Yellow Lupine

The 1960 Autumn Experiments
The weight increments of the organic matter in yellow lupine (fully
discussed in Part I) are illustrated by Graph L

* As was mentioned in Part I yellow lupine was attacked by Rhizoctonia
aderholdi and had to be harvested before full maturity was reached.
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Table 1 —-Tabela 1

Nitrogen and alkaloid content in yellow lupine (per plant)
Zawartosé azotu i alkalmdéw u tubinu zoltego (w przeliczeniu na 1 roslm;) {doswladczeme 1960 r.)

Plant tre J N]trogen content mg. N per Alkd](‘)ld content mg. per
ated with Conf:en- plant plant
Stosowa- i Zawarto$¢ azotu Zawarto$c¢ alkaloidow
-y Stezenie - —-
| g/l leaves stem | total leaves | stem total*
stancle liscie lodygd | razem llsuc '{ todyga razem
Control 0 7.7 10.5 82.2 69 | 09 | 78
increase after 18 days
przyrost po 18 daniach

control 0 | 740 | 123 | 863

|

| 115 34 | 149
A 102 845 221 | 1066 | 102 35 | 136
As 5510—1 | 93.0 213 | 1143 | 13 | 33 | 146
IAA 105 | 733 | 154 887 | 142 | 40 | 182
IAA 10— 750 12.8 878 | 138 | 33 | 171
As | 102 68.4 10.2 78.6 11.2 3.7 | 14.9
IAA | 103 | . _
Ay | | 5x10-t 67.0 20.1 87.1 11.5 44 159
IAA| 10—5 ; _
decapit. | 0 41.8 145 | 563 | 114 | 39 | 153

* A, — potassium salt of gibberellin acid, IAA — B-indole-acetic acid.

A; — 56l potasowa kwasu giberelinowego, IAA — kwas f-indolooctowy.

** The increment of the content of alkaloids in roots after 18 days ranged 0.26—0.33 mg. in all treatments with
the exception of decapitated plants where the alkaloid content in roots was 0.52 mg. (on the day the experiments began
the alkaloid content of roots was 0.11 mg.).

Przyrost zawartodci alkaloidéw w korzeniach po 18 dniach wahal si¢ w granicach 0.26—0.33 mg. we wszystkich
kombinacjach z wyjatkiem rodlin dekapitowanych — przyrost w ich korzeniach wynosit 0.52 mg. (w dniu rozpoczg-
cia doswiadczenia zawartos¢ alakaloidow w korzeniach — 0.11 mg.).

During the time the experiments lasted the nitrogen content*
(Table 1) of the controls was doubled and so was their weig.ht‘ The
plants of lupine treated with IAA alone or jointly with A; showed no
significant differences in their nitrogen content, whereas in plants
sprayed with either concentration of Aj alone the nitrogen increment
was significantly higher.

The reaction of plants to the two substances was different with
respect to the increase of alkaloid content (which was high in the
controls). A significant increase in the amount of alkaloids occurred
only in plants treated with IAA alone especially in their leaves, in

* The differences in the per cent content of mitrogen and of alkaloids
between the particular replications of the various treatment were here, similarly
as in the later experiments, very small: in the discussion of the results only the
significant differences will be mentioned.
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spite of the relatively small increase of their weight during the period
under consideration. The other treatments did not differ from the
controls.

Very remarkable were the decapitated plants; in spite of the much

smaller increase of the weight of their leaves — and obviously the
w 7 0 B’
" U 7
‘Graph. 1. Yellow lupine. Exper. 1960, 200} 7 Z % —7_///
increase of plant weight after 18 % 7
days e r %%
Przyrost ciezaru po 18 dniach we- | /Z _4%
getacji, 1960 w4 4 A/;
1 — stem (lodyga); 2 — leaves (liScle) Z o
Az I—10% II—510"" g1
1AA: T—107% 11—107°% gNl
Ay +TAAI T— A3 —107° + 1A —107° = T 77 T 1T decap.
1T As—5-10 2 + TAA — 10 ° gl c A; JAA A+ [AA

smaller number of leaves — and in spite of the lower, absolute nitrogen
content (though the percentage was similar) the rise of the alkaloid
content was analogous to that in the controls.

The 1961 Experiments.

The weights of plants at the age of 46 and 64 days are presented
in Graphs II and III. Table 2 lists the yields of lupine on the 105th day
of vegetation. In spite of the significant stimulation by A3 of the
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Z “Z %% Graph. II. Yellow lupine. Exper. 1961, plant
weight on the 46th day of growth
i1 I Ciezar roflin w 46 dniu wegetacji, 1961
GA. JAA 1 — stem (lodyga); 2 — leaves (liScle); 3 — lateral
28th day shoots (pedy boczne)

growth of the main stems and also, when the substance was applied on
the 46th day, of the side shoots lasting to the stage of pod formation,
the weight of the gibberellin treated plants did not differ in the final
development period from the weight of the controls.

13
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Graph. III. Yellow lupine. Exper., 1961, plant weight on the 64th day of growth

1 — lateral shoots (pedy boczne); 2 — flowers (kwlaty p. gléwn.);

Table 2 —

(todyga).

Tabela 2
Weight of yellow lupine on the 105th day of growth (experiment 1961)

3 — leaves (liscie); 4 — stem

Wcighl — g d.m. per pldm

Cn;zar rosIln lubmu zohego w w1eku 105 dni (doswnadczcmc 1961 r.)

Plants treated: (.'()l'li:.en- (1<,21r 1 roslm) —g s.m. i
with . | lraFlor} | pods . stqul i Total
Substancje | Stezenic leaves | stems [ —— | Razem
wzrostowe g/l liscie i todygi h”?'S i sc«;ds I
| tupiny | nasiona
control | L a2 m 3.47 ‘ 8| 2 27 12.24
. : pldnts lremﬁ.d on lh" 28th dm of yowth
:I roéliny opryskane w 28 dniu wzrostu
| |
s T 3.79 | 335 | 341 | 277 | 1336
As | sx10— 3.17 3.31 ’ 2.69 ‘ 2.22 11.38
TAA 10—3 2.66 3.00 | 3.13 1 2.65 11.44
IAA 103 | 317 322 | 441 | 456 15.35
o i plants treated on the 46th day of growth
rosliny opryskane w 46 dniu wzrostu
As | 102 3.00 303 | 286 2.18 11.08
Az | 5x10—1 3.63 3.34 | 2.50 212 11.69
TAA | 10—5 3.78 3.79 | 4.08 3.88 15.53
TIAA 10—3 3.04 289 | 4.06 3.90 13.89
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Table 3 —Tabela 3

Nitrogen and alkaloid content in yellow lupine till the 64th day of growth
Zawartosc azetu i alkaloidéw w tubinie zoltym do 64 dnia wzrostu

| [ o
I | N content — mg. Alkaloid content

| ) per plant 1 — mg. per plant
Plants treated | Concentra- | Time of | Zawarto$¢ N —meg. | Zawartos¢ alkaloi-
with tion | treatment | w 1 roélinie ‘ dow — mg. w 1 roélinie
Substancje | Stezenie g/| Czas stlosu— -: [ stes i :
wzrostowe | wania | leaves | tod total | leaves I stems | total
ody- | |
i liscie | gi' razem | liscie | todygi | razem
| ! | i
. I S .
| |~ on the 46th day of growth —w wieku 46 dni
| L
control* jon the 28th | 428 2.6 45.4 ‘ 6.4 ! 0.6 7.0
Ay 1072 |day of growth | 54.3 | 6.8 6l.1-| 67 | 15 8.2
Aj 5x10—1 i w 28 dniu 35.1 4.8 39.9 5.7 | 1.3 7.0
IAA 105 | wzrostu i 41.5 4.2 45.7 7.4 1.0 8.4
TAA 10— | | 43.7 4.0 47.7 | 8.5 0.8 2.3
- ) I TS S 2 i I
on the 64 th day of growth —w wieku 64 dni
control | 4.5 | 198 | 1343 ] 201 | 33 | 234
As 1072 | on the 28th | 973 | 187 | 1160 21.8 | 36 | 254
As 51071 daofgrowth | 955 | 219 | 1174 | 178 | 40 | 218
1AA 1075 | w28 dniu | (764 | 21.0 | 974 157 | 3.7 | 194]
s : 103 | wzrostu | 1097 | 210 | 1307 273 | 50 | 323
decapit** | o | | 878 | 184 1062 | 174 | 60 | 234
decapit +-Ay | 54107 | 693 | 147 | 840 149 | 47 | 196
decapit | | ; !
+1AA . 103 1026 | 180 | 1206 228 | 48 | 276
GA; 16—2 on the 461hi 119.7 + 253 ; 1450 19.7 4.5 ' 24.2
GA; 5x16—1 | dayof growthi 104.6 22.1 | 1267 21.0 4.8 i 25.8
IAA | 1075w 46 dniu | 117.7 20.9 138.6 | 19.6 | 3.6 23.2
IAA i 10— wzrostu | 107.5 | 21.4 | 1289 | 225 | 47 | 269

* The aerial part of one plant at the age of 28 days contained 8.2 mg. N and 1.4 mg. alkaloids.

Czed¢ nadziemna rosling w wieku 28 dni zawierala 8.2 mg. N oraz 1.4 meg. alkaloidow.

** |n the main stem of decapitated plants the N contents were 2.7, 4.8, and 4.0 mg. and the alkaloid contents 1.2, 1.4,
and 0.5 mg. (the order of listing is the same as in the table).

Lodygi pedu glownego serii roslin dekapitowanych wg koleinoici podanej w rabeli zawieraly mg. N —2,7; 4.8;
4.0; mg. alkaloiddw — 1.2; 1.4; 0.5,

The response of lupine to IAA was different: although the lower con-
centration of this substance when applied in the early stage of growth,
i.e. on the 28th day, had no influence on the yield on the 105th day,
the higher concentration caused a significant increase of the weight
©of hulls and seeds.

The effect of IAA applied on the 46th day of vegetation was ana-
logous. The increase of the weight of pods was in this case the same
independently of the applied concentration.
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Table 4 —Tabela 4

Nitrogen and alkaloid content in yellow lupine on the 105th day of growth
Zawartos¢ azotu i alkaloidéw w lubinie zottym w 105 dniu wzrostu

1: N ) AIkalo:ds content — mg. pcrplant
Plant | Cont,(Ent—mg. PeE P a:r?t. Zawarto$¢ alkaloidow — mg. w
treated | Concen- | Zawarto$¢ N — mg. w 1 roslinie 1 roélinie
ith . e - — -
ha Haton i pods — straki [ - pods — straki
Sub- | | el . S
stancje Stezenie t-ff'tv'cs stcms’ hulls seeds Ra- leaves | stems ! hulls | seeds E total
wzrostowe liscie |todygi upi | na- o liscie | lodygl .} | na- | razem
E UPIY | Siona | upmy siona |
SERESUEU (R, (S| W | SN R S S— — O Rt S
Control 62.9 22.9 25.7 ; 1480 259.5  14.7 1.8 5 6.3 | 13.1 | 359
plams treated on the 28th ddy of growth
rosliny opryskanc w 28 dmu WwzZrostu
Aj 1072 | 76.9 i 20.8 | 33.2 | 1800| 3I09 15.1 | 1.6 6.6 | 17.7 | 41.0
1 1
As 5x10—1 | 60.2 | 21.8 | 29.7 I 158.6 | 270.3 | 13.0 | 23 54 | 157 | 364
TIAA 105 | 540 | 21.3 | 26.9 | 183. l| 2853 9.6 [ L1 94 | 15.2 | 35.3
TAA 10— | 5831 213 | 21.2 | 3059| 4067' 103 | 1.2 | 25 | 269 | 409
et - - l ..._..I - - :I
pl'mts treated on the 46th day of growth
roéliny opryskane w 46 dmu wzrostu
As 102 52.2 16.4 | 14.4 163.7 246? 123 I 23 ! 59 | 17.8 | 383
Az Sx1071 | 75.5 ! 23.0 | 31.3 | 163.5 2923| 159 | 23 48  13.0 | 36.0
TIAA 10—5 | B83.9 | 29.1 ‘ 31.8 | 275.5 4201| 17.1 I 2.5 9.1 | 37.1 65.8
TIAA 103 | 554 | 19.1 | 19.5 | 276.1 ?JOIl 146 | 1.8 | 161  21.0 @ 535
| | 1 | | |

Up to the 64th day of growth there were no significant differences
in the nitrogen content among the intact plants (Table 3) with one
exception: on the 46th day, the nitrogen content of lupine sprayed
with the lower concentration of A3 was, similary as in the earlier
experiments, higher than in the controls; however, for the higher dose
causing a certain depression of the growth of leaves the amount of
nitrogen was somewhat lower.

Large differences appeared in the final period of vegetation (Table
4). Plants which after IAA treatment produced increased yields of
seeds and hulls showed also a much higher nitrogen content than the
controls. On the other hand, lupine plants sprayed with Aj did not
significantly differ from the controls, independently of the time of
spraying and the dose.

In the decapitated plants, which on the 64th day of growth had
a lower nitrogen content than the intact ones (Table 3), As had a ne-
gative and TAA a positive effect on the accumulation of this element.

A3z had no significant influence on the alkaloid content of the plants
at any period or at any concentration; the only exception here was
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a small drop in the amount of alkaloids in the leaves of decapitated
plants.

The effect of IAA was different:

1. The higher concentration of this substance applied first on the
28th day of growth brought about on the 64th day a higher alkaloid
content in plants, in particular in leaves; a similar effect was observed
at the same time in the leaves of decapitated plants. However, on the
105th day the total of alkaloids no longer differed from their amount
in control plants. Perhaps the only noteworthy observation was some
difference in the distribution of these compounds in the particular
parts of a plant after treatment with IAA; the accumulation of alkaloids
in seeds was greater and in other parts lower as compared to the
controls.

2. TAA first applied on the 46th day of vegetation did not cause
during the following 18 days any significantly greater, as compared
to the controls, increase of the alkaloid content. However, in the later
period of growth its influence at both concentrations was high: in the
finz] stage the TAA sprayed plants had a much higher alkaloid content
than the controls.

White Lupine

In the 1960 autumn experiments the influence of Aj and IAA during
18 days after spraying was only manifested by a greater increase of
the weight of leaves (see Part I). A similar effect was observed in
lupine sprayed with a solution of both these substances when the con-
centration was A3;10~2 -+ JAA 10 g/l. A somewhat higher weight
increment of stems was observed only after treatment with Ay alone
at the higher concentration. The weight of leaves as well as of stems
of the decapitated plants was much smaller than of the intact ones.

Table 5 lists the results of the analyses of the lupine plants. As is
to be seen the magnitude of the increase of nitrogen and the alkaloids
was strictly correlated with the magnitude of the increase of the
weight of plants. Only the behaviour of the decapitated plants was
different: in spite of the smaller weight, the smaller number of leaves,
and the lower nitrogen content they had the same amount of alkaloids
as the controls.

The three populations of white lupine studied in the 1960 experi-
ments reacted to the two substances neither by their growth nor by
their development; no influence whatever of the two substances was
observed on the weight of the mature plants; for these reasons Table 6
lists only the yields of the controls. Although, so far as the number
of leaves, the growth of stems and side shoots, and the rate of devel-
opment vere concerned the fodder hybrid resembled the bitter Czech-
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Table 5—Tabela 5
Nitrogen and alkaloid content in bitter white lupine (per plant)
(Experiment 1960)
Zawartoéé azotu i alkaloidéw u tubinu bialego gorzkiego (w przeliczeniu na 1 roéling)
(Doswiadczenie 1960 r.)

Plant f Nitrogen content mg. N per . Alkaloids content mg. per

treated Concen- | plant : plant

with | tration ' Zawartos¢ azotu I Zawarto$¢ alkaloidow

'l_. e, - - — | SR

Stosowa- | B |

n::) g::)_ Stezenie leaves stem | total leaves | stem ! total
stancje* | g/l | liscie  todyga i razem liscie | todyga | razem
Control =~ | 0 24 7 27 25.1 3.6 04 | 40

. increase after 18 duy;é

przyrost o 18 dniach
| | ! | | |

Control ; 0 | 413 | 110 523 | B2 | 22 5.4
As | 10—2 | 463 | 10.5 56.8 4.4 24 6.8
As | 5x101 502 | 15:1 65.3 6.0 2.6 8.6
TAA | 105 =L 124 | 629 52 2.0 T
IAA 1073 51.6 | 13.1 64.7 5.0 2.2 73
A 10—2
[A’A} i 51.7 1.7 634 | 53 2 7.2
Asz S50t |
™ 10—S 46 | 94 54.0 36 | 21 5.7
Decapit. | 0, 304 110 | 414 35 | 21 5.6

* A3 — potassium salt of gibberellin acid, IAA — [-indole-acetic acid.
Ay — 56l potasowa kwasu giberelinowego, [AA — kwas [-indolooctowy.

Table 6 —Tabela 6
Weight of white lupine at the end of vegetation
(Experiment 1961)
Ciezar ro$lin lubinu bialego gorzkiego w fazie pelnej dojrzatosci
(doswiadczenie 1961 r.)

eight g d.m. per plant

|
Kind of : cigzar 1 rodliny g. s.m.
pPD::LI;?;l?: | leaves stems | hulls | seeds ' total
liscie todygi |  tupiny . nasiona | razem
Bitter Czechn. v. I: |
Czechn. Gorzka 1.60 | 4.43 2.79 | 6.79 15.61
Bitter hybrid i ‘ i
Rod gorzki | I
119—1—-3 | 1.80 ! 4.38 : 2.38 571 14.57
Fodder hybrid . | i '
Ra&d past. | | !
E;/DB; \ 18 | 373 | 279 3.38 11.08

nicka variety and significantly differed from the bitter hybrid, its
-yield, in particular ifs seeds yield, was much lower than in the two
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bitter populations. The average weight of seeds in the five treatments
were 6.36 for the Czechnicka variety, 5.44 for the bitter hybrid, and
3.14 g for the fodder variety the differences in each case ranging
5—10 per cent.

The plants of the 1961 experiments were not analysed chemically
because:

1) the preliminary experiments in the spring of 1960 did not show
any significant differences in alkaloid content in white lupine after
treatment with A3 or IAA and simultaneously there were no differences
in the weight of plants;

2) the development of the fodder and the bitter hybrids did not fol-
low the same pattern, whereas one of the aims of the 1961 experiments
was to compare two homologues differing, as little as possible.

DISCUSSION

The most significant results, from the point of view of the influence
of the applied growth substances, were obtained in the experiments
with yellow lupine. Unfortunately, the plants could not be kept till
their complete maturity. However, considering that plants had to be
harvested not long before their full maturity we may presume that
the facts observed for the 105th day of growth would not be substan-
tially changed during the next three or four weeks. All the more so
as at this late stage the assimilation of nitrogen by Rhizobium and the
accumulation of alkaloids are in general already weak, if indeed they
still continue.

In the experiments with yellow lupine the influence of Aj; on the
growth of plants between the 28th and the 64th day of vegetation
varied; it was either stimulative or inhibitory. This was reflected by
the greater or smaller increase of the weight of the particular plant
organs, stimulation usually occuring in the main stems and inhibition
in the leaves of main stems or in the whole side shoots. The differences
in the influence of A; often depended on the dose and too on the age
of plants at which the substance was applied. Nevertheless, in the later
period of development all these differences disppeared and the yields
of plants treated with A3 did not differ from the control yield. Similar
effects were also observed with other species (Humphries and
French 1960, 1961, Morgan a. Mes 1957, Smith a. Sciuche t-
ti 1959, Sciuchetti 1959). After higher doses of A3 or when it is
applied more often the development of plants could be significantly
depressed also in the later stages. It is to be stressed that in the present
experiments no positive or negative influence on the growth of roots
was observed.

Thurber et all. (1958) pointed to the possibility of the negative
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effect of gibberellin on the formation of nodules and the assimilation
of nitrogen in pea inoculated with Rhizobium. A similar negative effect
of gibberellin was observed by Mes (1959) in very young Vicia villosa
plants after treatment with this substance, But M e s also reported that
in vetch treated with gibberellin at a later stage — on the 30th day of
growth when the nodules had already developed — the lower nitrogen
content was not observed, and shortly after spraying the amount of
this element could even be higher than in untreated plants in particular
under short-day conditions.

In our experiments with lupine A3z was applied at the stage when
the nodules on the roots were already intensely developing. In these
plants 18 days after the first spraying (the 1960 and 1961 experiments)
we also observed a higher nitrogen content than in the controls; this
effect seems .to be indirect and to be associated with the more intense
growth of the plants. In the later development stages the influence of
A; on the nitrogen content was no longer noticeable, similarly as in
other papilionaceous species (Flecher 1958, Mes 1959).

In experiments with Nicotiana, Datura stramonium, Atropa bella-
donna, and Hyoscyamus niger (Brummett and Sciuchetti 1960,
Burk a. Tso 1958, Fish 1960, Masuda a. Hamur 1959, Smith
a. Sciuchetti 1959, Sciuchetti 1959) a drop of the content
of alkaloids was observed after treatment with gibberellin. This drop
often, but not always, occurred even when the yields of the plants
treated with this substance were either the same or appreciably higher
than the control yields. In some of those experiments, when under
the influence of gibberellin the alkaloid content was considerably
reduced, a weak growth of roots was also observed; in all these species
the roots were the organ mainly responsible for the synthesis of alka-
loids. In lupine, however, the alkaloids are mostly, if not entirely,
synthesized in the aerial organs (Birecka, Szklarek a. Mazan
1960, Birecka, Sebyta a. Nalborczyk 1960). In the invest-
igated yellow lupine only one instance was observed when a small
drop of the alkaloid content was caused by gibberellin (decapitated
plants); most probably the drop was associated with the strong depres-
sion of the growth of side shoots. It is to be noted, however, that at
no stage of the development of yellow lupine an increase of the alkaloid
content was observed after treatment with Aj, even when this substance
stimulated a more intense growth of the aerial parts and caused an
increase of the nitrogen content (the 1960 and 1961 experiments).

The response of lupine to IAA both in the yields and in the content
in nitrogen and in alkaloids was quite different. The more intense
growth of the plants under the influence of this substance was not
short-lasting, since it was also manifested by the greater weight of
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the hulls and seeds in the final period of development, The changes
of the nitrogen content in the course of the development of yellow
lupine after IAA indicate that the much greater accumulation of nitro-
gen than in the other treatments occurred not within the period, during
which the sprays were applier (afact observed also in the 1960 experi-
ments), but in later stages, when the assimilation of this element by
Rhizobium was still very intense, not only in this population, but also
in other varieties (Birecka and Wiodkowski 1960). It does not
seem probable that this effect was the result of the direct action of IAA
on the nodule bacteria, all the more so as these bacteria are themselves
capable of synthesizing auxins; the nodules constitute active centres
of the synthesis of these compounds (A1llen 1958). We may, therefore,
suppose that the influence exerted by IAA on the nitrogen content
was of an indirect character and that this substance acted through the
stimulation of growth or through the influence on the translocation
©of organic compounds to roots.

The changes of the amount of alkaloids in lupine treated with IAA
indicate that the greater alkaloid content was not always associated
with a greater increase of the total amount of nitrogen. Supporting
evidence in this regard was primarily supplied by the relatively young
plants (the 1960 and 1961 experiments). These plants had a higher
alkaloid content even when IAA did not stimulate a more intense
growth of leaves. The above mentioned facts give rise to the supposi-
tion that this growth substance may be involved in the transformations
of the organic nitrogen compounds in plants, transformations associa-
ted with the biosynthesis, or the decomposition of alkaloids* Note-
worthy from this point of view were the decapitated plants (decapita-
tion in these plants must have had an influence on their “auxin eco-
nomy”). The changes in the alkaloid content in the plants of yellow,
and specially, of white lupine in which the side shoots were not yet
developed (the autumn experiments), seem to indicate that the remo-
ving of the apex caused in the leaves a greater increase of alkaloids
than in the analogous leaves of undecapitated plants**. It is of course

* This supposition seems to be supported by that in plants sprayed with
IAA when they were still young — between the 28th and the 46th day of
growth — the greater accumulation of alkaloids was observed only to the 64th
day of growth, whereas in the final stages of development these plants did not
significantly differ in this regard from the controls.

** Although there is no direct supporting evidence for this statem=2nt, never-
theless many experiments at this laboratory have shown that in lupine the
leaves from the higher nodes contain more alkaloids than those from the lower
nodes, which is+mainly the result of the more intense synthesis of these com-
pounds.
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difficult to decide whether the changes leading to greater accumulation
of alkaloids in the decapitated plants were similar to or different from
the changes caused by IAA in intact plants.

The above discussed differences between the influence of gibberel-
lin and P-indole-acetic acid on the content in nitrogen and alkaloids
of plants supply supplementary evidence that the nature of the action
of these substances is different, a problem which was fully considered
in Part I of this report.

In addition to what has been said above here are some marginal
remarks about white lupine. In our experiments the yields of the two
bitter populations of white lupine were, in spite of the significant dif-
ferences in their development, very similar; on the other hand the yields
of the fodder hybrid, which was derived from the same original parents
as the bitter hybrid, were much lower, though the fodder hybrid
greatly resembled in its development the Czechnicka bitter wvariety.
May we assume that these facts are caused by the differences associated
with the biosynthesis of alkaloids in these plants? In the case under
consideration such a conclusion would be unwarrented: the two hybrids
differed also in many other respects. But the question, in itself rather
important not only from the physiological point of view, necessitates
further investigations with hybrids which would resemble each other
more closely than those used in the experiments reported here.

CONCLUSIONS

1. The influence of gibberellin on the development of yellow lupine
was short lasted. The yields of the Az treated plants did not differ
in the final period of development from the controls.

2. Ay did not cause any significant changes in the nitrogen and
alkaloid contents in the plants.

3. The positive influence of P-indole-acetic acid on yellow lupine
was reflected by a higher yield in the final period of development and
by a higher nitrogen content.

4. The plants sprayed with IAA had a higher alkaloid content. The
greater increase of these compounds was manifested even when yellow
lupine treated with IAA showed no increase of the total nitrogen
content.

Our very sincere gratitude is due do Mr S. Gtazewski for his assistance

in the course of the experiments.
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STRESZCZENIE

W miniejszej II cze$ci badan mad lubinami oméwiono wplyw gibereliny
i kwasu P-indolooctowego na zawartos¢ azotu oraz alkaloidéw w roélinach, przy
czym uwzgledniono ich plony w koncowej fazie wegetacji.

Analizy na azot wykonano metodg Kjeldahla; alkaloidy ekstrahowano z orga-
néw wegetatywnych metanolem, z tupin i nasion (po uprzednim zalkalizowaniu) —
chloroformem, Sumaryczng zawarto§¢ tych zwigzkéw po oczyszezeniu ekstraktow
oznaczano kolorymetrycznie.

Uzyskane wyniki mozZzna zreasumowa¢ nastepujgco:

1. Wplyw gibereliny na wzrost tubinu Zéltego byl krétkotrwaly. Plony roslin
potraktowanych ta substancjg nie roéznily sie w koncowej fazie rozwoju od
plonéw roslin kontrolnych.

2. Giberelina nie wywotala istotnych zmian w zawarto$ci ani azotu, ani tez
alkaloidow w roélinach.

3. Dodatni wplyw kwasu p-indolooctowego przejawil sie w wiekszym plonie
tubinu zoltego w koncowej fazie rozwoju oraz w wickszej zawarto$ci w nim azotu.

4, Rosliny opryskane kwasem f-indolooctowym zawieraly wiecej alkaloidow.
Wiekszy przyrost iloéci tych zwiazkéw wystepowal nawet wtedy, gdy lubin
z0lty potraktowany ta substancjg nie wykazywal wyZszej ogblnej zawarto$ci
azotu.
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