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Abstract

Experiments were performed to check the course of stolonisaticn growth of
the stolens and of the tubernsation in three experiments in which the plants
of an early potato cv. Pierwiosnek grew under different conditions, including
different lengths of the day. The following were inwestigated: the rate of
stolon emergence, stolon growth, differences of the pattern of stolon growth,
time-span of stolonisation and of tuber initiation, frequency of particular
patterns of stolon growth in relation to the time of stolem emergence,
intensity of terminal and laterel tuberisation, and of the branching of the
stclons.

The differences in the growth conditions in each of the three experiments
enabled us to check the of variability of the particular features during
the development of the stolons.

INTRODUCTION

The stolons of the potato represent modified lateral shoots, which
arise from nods at the base of the shoot system. Kumar and
Wareing (1972) demonstrated that axillanies are potentially capable
of developing as stolons or as leafy shoots.

This process depends upon auxin and cytokinin interaction. Normally
stolons develop only from axillaries lccated below the soil surface.
Darkness and a moist atmophere favour stolon emergence.

The time span of stolonisaticn is longer than of tuberisation. Tubeni-
sation under normal field conditions is relatively short (Buhr 1960) —
no lenger than 2-3 weeks, however, large intervaricial differences are
observed. The time span of tuberisation can be extended by manipula-
tions e.g. of the nitrogen level in the nutrient solution. Heyland
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(1963) pointed out that short deficiency pericd, before flowering, folla-
wed, by a supply of NPK after flowering acted like a trigger, stimu-
lating and lengthening the time span of tuber initiation. The rise in
number of the tubers could be the result of more intensive initiation
of new stolons, or of more intensive branching. Few experiments have
hitherto been performed on the development of stolons and the time
span of stolon emergence. Lovell and Booth (1963) studied the
pattern of stolon growth and of stolon branching.

Plants of cv. Majestic were grown in water and 1/5 or 1/20 con-
centration of Arnon solution. The stolon production stopped in water
after 14 days, with an average number of 7.5 stolons per plant, but
continued in solution (average number 13.7 and 11.0). The pattern of
stolon elongation was similar in that there was an initial lag phase
fcllowed by one of rapid elongation. Considerable variation was found.

Frequently individual stolons ceased to grow and remained in this
phase for days or weeks, befere resuming active growth. Different
stolons may grow at different rates.

Krauss and Marschner (1971) investigated the growth of the
stolons and of the root system, then the time of tuberisaticn depending
cn the level of nutrients and on the size of the pots (volumes 15 1
and 125 L). In the 125 1. pots an aproximately unlimited growth of the
roots was noted. Also stolons grew longer. Especially in big pots the
average stolons length was fivefold greater than in small pots. After
100 days no sign of tuberisation could be observed. Tuberisation took
place only when nitrogen was cut off. In the small pots, st>lon initiatizn
began 27 days after planting tuberisation after 45 days — independent
of the concentration of the nutrient solution. In a stable “middle® nitro-
gen level stolons showed a continuous pattern of growth. When the
nitrogen level was varied — 3.5 m val NO; 1. during the first 35 days,
and 70 m val NO; 1 for the next 45 days, then nitrogen was cut off,
the stolons showed a pattern of growth of two or three phases. In the
second phase of higher nitrogen content in soluticn, stolons ceased to
grow. The authors assumed that this stagnative phase is parallel to the
pericd of a very intensive growth of the haulm. At least in our experi-
ment (Listowski and Lis 1973) we found that the rate of stolon
growth and their final length was very variable, many stolons showed
a 3-phasic pattern of growth: two phases of growth were separated
by a shorter or lenger interphase of growth stagnation.

MATERIAL AND METHODS

Our experiments were carried out with the cv. Pierwiosnek, stored
at 2° and then presprcuted. Pierwiosnek is an early variety, its dor-
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mancy period is short lasting no longer than until the first part of
December. Tubers of equal size with only one apical sprout were plan-
ted in pots partly filled with a mixture of peat, soil, and sand (in pro-
portion 1:2:1). Each covered by a plastic disc, which had one hole for
the stem. The dark space (8 cm height) between the soil surface and
the disc was formed and filled with moist nylon cotton (Fig. 1).

Stem
+— Plastic disk
H— Nylon cotton
—— Stolon with tuber

— Mother tuber
Root
- Soil

Fig. 1 Scheme of pot in which potato plants were cultivated

The roots dived into soil, but the stolons grew mostly horizontally
in the space above the soil. This enabled the observation of the behavior
of each stolon and made it possible to check:

— the final length of each stolon,

— the growth rate and the pattern of growth of the stolons,

— the onset of terminal tuberisation,

—— the branching rate and the initiation of lateral tubers.

All stolons were marked (with a coloured thread) and measured
every 3-4 days from the time of emergence (when the stolons were
no longer than 0.4-0.5 cm length) to the onset of tuberisation. A slight
swelling of the stolon tip was recognised as the “mark” of the tuber
initiation. A part of the stolons did not form tubers. Such stolons were
measured until the end of the experiment.

In experiments I and II we used plastic pots 22 cm heigh, 22 cm
in diameter, the soil layer was 13 cm. Plants were kept in a green
house of north exposure. In experiment I tubers stored at 2° pre-
sprouted, dived in a perlite layer in the dark (from January 23 to
February 13). The time of observation was from February 13 to April 10.
Temperature conditions were more or less stable (20°C at day, 15°C
at night). The day length increased from 10 to 13 h.

In experiment II tubers stored at 2° up to the 8th of May were
presprouted in light in 4 weeks, then were kept in a perlite layer in the
dark from June 7 to June 20. On the 20th June they were planted
in pots. Observation time was from June 20 to September 4.
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The day length decreased from 17 h to 13 h 40 min. Temperature
was variable (according to change of the outer temperature). In expe-
riment III tubers stored at 2° to April 6 were presprouted in light to
up to May 4, then in the dark (the perlite layer was made deeper) from
May 4- May 21. Then they were planted in pots 18 ecm high, 17 cm
in diameter, soil layer was 11 cm deep and plants were kept in an open
greenhouse. The observation time was from May 21 to July 31. Tem-
perature was variable according to the natural outer conditions. The
day length increased from 16 h to 17 h 10 min then decreased to 15 h
30 min.

The physiological age of the tubers used in experiment I and II and
III was not the same. It was found (Rozier-Vinot 1971) that
physiological age influenced upon the apical dominance and the growth
rate of the sprout. Since in our experiments only terminal sprout was
left on the mother tuber, one can assume that differences in physiolo-
gical age did not influence the development of the plants.

There are differences in outer conditions in all three experiments,
especially in the light conditions — length of the day and light inten-
sity. The general conditions for an intensive elongation growth of the
haulm contrary to experiment III, were profitable for the plants in
Exp. I and II.

Plants in the Exp. III grew in poorer conditions (less soil, larger
variability of soil moisture conditions, higher temperature, higher light
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Fig. 2 The growth of the haulm
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intensity). Generally speaking there were stress conditions which gave
as result a slow growth of the haulm and the hastening of the senes-

cence process (Fig. 2).
RESULTS

The pattern of stolon growth

The time span of stolon emergence is relatively long — 30 days
on the average per plant in Exp. I, 59 days in Exp. II and 49 days
in Exp. III. More than 50%0 of all stolons emerged in the early growth
phase (Table 3).

The growth rate of all stolons was nearly equal at the beginning
but soon differentiated. Taking into account the whole period of the
stolon development 4 patterns of growth could be described: (Fig. 3).

30+ pella
!
28 ;’
26 - / e-Juberisation

Length of stolons, cm

[ [ R O 1| 1 1 1 1
13161922 26 29 33 .36 4043 47 505356 6063 71 77 82 &8
Days from planting

Fig. 3 Pattern of stolons growth. (Types: I, II, III a, III b, and IV)

Type I — threephasic — a shorter or longer stagnative period
separates two phases of active growth — at the beginning, and before

tuberisation.

Type II — a second stagnative phase (before tuberisation).

Ty pe III — continuous growth.

Taking into account the emergence time of the given stolons one
can speak of two different sub-types:
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III-a when the stolons emerge early. Stolons are leng, and have
a long span of development till tuberisation.

III-b stolons emerge late. They are short and quickly tuberise.

Type IV — stolons with a very long stagnative phase, after a short
period of active growth.

All the above described types of stolon growth can be observed
on the same plant, however with variable frequency (Tables 1, 2). As

Table 1
The frequency of several pattern of stolons growth
Pattern of growth
Number Date of stolon
of exp. emergence % of stolons
1 u | ma | mmw | 1v
1 15 11-8 111 559 | 213 | 198 — 13.1
8III-101IV 8.7 - | - 71.6 15.2
I 20 VI-26 VII 50.0 18.5 31.3 — =
26 VII-28 VIII 7.1 — = 92.3 =
111 21 V-10 VI 45.1 - 37.1 - | m
14 VI-31 VII 8.3 - — 79.2 | 1256
Table 2

Percent of stolons in which growth or stagnative
phase precede tuberisation

Percent of stolons
Number | growth before |stagnation before
of exp. tuberisation tuberisation
(i I (11, IV)
I 729 27.1
II 80.0 20.0
II1 80.4 19.6

an exemple, on Fig. 4-8, we presented growth spectra of all stolons
of 5 plants. The threephasic type is the prevailing type of growth among
early formed stolons (Table 1). One can assume that type I represents
the basic growth pattern of the stolons. Other types (II. IIla, IV) are
devations from the threephasic model of growth. It is very difficult
to give an answer to the question, why one stolon showed a type IV or
II and another stolon a type III or I pattern of growth. Of course one
can speak of competitive processes between the elongation rate of the



The pattern of stolon growth a7

haulm and the differentiation and elongaticn of the stolons, and at least
between the stolons themselves. But interacting relations are not simple
here and we could the character of the stagnative phase of adjacent
stolons.

The rate of stolon emergence

The rate of stolon emergence is summarized in Table 3. A part of
the earlier formed stolons was falling out (being rotten or damaged),
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Fig. 4 The growth of the stolons. (The first plant)
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Fig. 5 The growth of the stolons. (The second plant)
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during the course of development, therefore the final number of stolons
was of course less than the number of formed ones.

As we have mentioned a major part of the stolons emerge in an
early phase of growth of the sprout (Table 2 and 3) However they
emerge later also. The time of stolonisation is relatively long especially
in long day conditions (see Table 7).
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Fig. 6 The growth of the stolons. (The third plant)
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Fig. 7 The growth of the stolons. (The fourth plant)
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Fig. 8 The growth of the stolons. (The fifth plant)
Table 4
The mean rate stolons emergence per plant
Number | Number 13 I1-1 11 1 I11-19 III 19 I11-5 IV b
of exp. of stolons
I a 8.9 3.0 2.1 14.0
b 4.5 2.1 2.1 8.7
| 20VI-6VII 12 VII-2 VIII | 7 VIII-28 VIII
II a 11.3 8.0 0.9 20.2
b 6.8 7.5 0.9 15.2
21 V-31V 1VI-10 VI 18 VI-9 VII |
III a 8.0 55 R | 146
b ‘ 6.1 5.3 L1 | 125
a — mean number of stolons emerged per plant, b — mean number of tuberising and

steril stolons.

One must discern between the stolecns which emerge late, from the
so called “Middle group”. The late stolons begin to emerge when the
growth rate of the haulm diminishes, or the growth is completely
arrested. At that time, many of the earlier formed stolons showed
terminal swelling or remained in a long stagnative phase.

“Late” stolons are short, do not develop any branches or lateral
bulbs (Tables 8-9) and show the IIIb pattern of growth.

Their “life time”, in other words the time span between their emer-
gence and terminal tuberisation, is very short (Table 6). “Early” stolons
are much longer (Table 5) often branched, with lateral tubers (Tables 8a,
9). On the contrary to the relative stability of the percentage of early
stolons in relation to all stolons — the number of late stolons is variable,
much higher in Exp. I (25%0 of all stolons) lower in others. But the



The pattern of stolon growth 61

Table 5

The length of the stolon with terminal tuberisation in dependence
of the time of their emergence

Dumber 131-1111 | 2I-19111 | 92 I11-4 IV
of exp. | . i |
I f 11.8 } 7.9 '. 5.3
| |
‘ 20 VI-6VII | 12VII-2VIII | 7 VIII-28 VIII
i e o
II | 9.2 | 5.0 g 4.0
| ; T
| 2VSIV | 1VILVI | svIovI
11 8.4 i 57 | 36

number of stolons of the “middle time group” are lower in the Exp.
I and higher in the Exp. II. One can suppose that the so called “middle
time group” of stolons are in respect to their origin, “new” stolons
or “restitutive” stolons. The later are stolons, which emerged in the
vicinity of a stolon which was removed. The existence of a inhibitive
zone around each active meristemoid or organoid (Bilnning 1953) pre-
vents any activation of another meristemoid in such a zone. But it is
possible when the stolon is removed.

The former are the results of an expansion of the stolon — forming
activity. Lcong-day conditions seemed to stimulate the development of
the “new middle” stolons. Therefore in Exp. II (also in Exp. III) there
are more ‘“middle” stolons in relation to ,late” than in Exp. I. In such
conditions not caly more stolons are formed but the trend of their
emergence showed equzlisation.

The onset of tubers

In Table 6 and 7, we gave informaticn about the time span of terminal
tuberisation, and about the relation between the time of stolon emer-
gence of the given stolen and its tuberisation time.

The time span for tubenisation is much shorter than the time
scale for stolomisaticn. This is known and such conclusions could be
drawn from many field experiments, but exact data were lacking. The
relation between the cnset of terminal tuberication and the time of
stolon emergence and their pattern of growth is very distinct. This
time is as shorter as later the given stolon emerges, lasting by many
“late” stolons only a few days.
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Table 6

Relation between the time of stolon emergence and the number of days
to tuberisation

|
Num-
ber of | to 1311 | 132211 | 22II-5TII | 5-12 101 |12-19TII | 19-291II | 291151V
bl (0-9)* ©-200 | (20-27) | (27-34) | (34-44) (44-52)
1 39 39 32 20 | 13 7 4
|
19-26 VI| 26 VI-8 VII| 8-16 VII |16-29 VII 29‘311;1 | 12-28 VII
to 19VI| (4.9 (-19) | (19-2m) | (27-40) | R2VII | 55 gy
(40-55) |
I 65 57 46 31 26 8 7
o g1y [PLV-BVIL 3-10VI |10-24 VI 23‘?;11'9
(o]
0-13 13-20 20-34
©-13 | (320 | o3 | T
m | 42 42 37 10 8

#* In brackets number of days since the first measurement.

Table 7

Time-span of stolonisation and tuberisation

# In brackets dates of the stolonisation and tuberisation time-span.

a — tuberising and steril stolons, b — all emerged stolons.

Time-span of stolonisation | Time-span of tuberisation
Num- T | i
ber of for whole .lmealn I:Erimealn lzer! for whole mean per
exp. | experiment i P :n E P En | experiment plant
| |
I | 51.0 (131I-4IV)* | 315 ' 380 | 27.0 (151III-11 V) 8.8
II E 70.0 (20 VI-28 VIII) | 49.0 i 51.0 | 320 (2VIII-31 X) 16.0
II | 590 @LV-19VID | 490 | 490 | 430 (6VI-19 VI 11.0

The intensity of branching and the onset of lateral tubers

The data about branching of stolons and emergence of lateral tubers
are given in Table 8 and 9. The “late” stolons did not show any tendency
to branch. Branched stolons and lateral bulbs are a feature only of the
early or “middle-time” developed stolons. It is understood that the
development of lateral tubers is often the result of the d2maging of the
terminal point of growth. But very often one can observe branching
and lateral tubers an stolcns with an intact terminal apex. The lateral
tubers appeared after terminal tuberisation however seldom also before
tuberisation. One can observe stolons with both terminal and lateral
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Table 8

Percent of branched stolons in relation to the sum of the steril

and tuberising stolons

% of S?O- % of branched % of stolons with
Numb lons with stolons lateral tubers
1;m €'l terminal _ )
01l exp. tube-
| risation a b c d
I 85.3 54.0 54.2 41.¢ ' 44 4
II 33.3 47.2 49.0 30.4 26.7
III 32.0 37.1 55.8 18.8 36.5
a — branched stolons as % of sum of the stolons with terminal tubers and
steril, b — branched stolons as % of sum of the stolons with terminal tubers,
¢ — stolons with lateral tubers as % of sum of the stolons with terminal tubers
and steril, d — stolons with later tubers % of sum of the stolons with ter-
minal tubers.
Table 9

Relation between the time of stolons emergence and branching and tuberisation

of lateral stolons

13 II-11II 1 III-19 III 20 III-5 IV
Num- - -
Her % of % of % of
of % of stolons % of stolons % of stolons
exp. | branched with branched with branched with
stolons lateral stolons lateral stolons lateral
tubers tubers tubers
1 85.0 70.0 44.8 27.3 21.6 | 13.5
(3.8)1 (2.6) 2 (1.7) (0.8) (0.6) ‘ (0.2)
20 VI-6 VII 6 VII-2 VIII 2 VIII-28 VIII
I 92.8 1.4 33.3 9.5 20.0 0.0
4.7) (1.6) (1.0) (0.1) (0.5) (0.0)
21 V-31V 1 VI-10 VI 14 VI-19 VII
I 76.0 59.0 64.0 42.0 30.0 60 |
(3.2) (1.1) (3.2) 0.7 (0.5) 01 |
L |
1 — mean number of lateral stolons per one main stolon, 2 — mean number of laterai

tubers per one main stolon.
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tubers as well as stolons which remained sterile. What are the causes
of such differences in development? Perhaps very small differences
in the rate of the growth between stolons acted as selective factor.

CONCLUSIONS AND DISCUSSION

Conditions in which plants have developed in each of the three
series of experiments, not only clearly differed but were not optimal
from the view of a harmonious growth.

There were especially good conditions for elongation growth of the
haulm in the two first experiments, in contrast in the third the growth
was to a great degree inhibited (Fig. 2). Such variability in external
conditions gives the possibility to judge the degree of steadiness or of
fluctuation of processes like stolonisation, growth of the stolons and
tuberisation which were observed during the experiment. One can
suggest that this variability can be due to two reasons:

a) External conditions influence the growth process of the haulm,
the development and growth of the leaves and their photosynthetic
activity and therefore it indirectly act on the growth of the stolons
and the onset of tubers and in this way on the relation between the
part of the plant above and beneath the surface of the soil.

b) The same external factors directly influence the processes of stolon
emergence, stolon growth and cnset of the tubers.

It seems that the range of a far reaching steadiness is great and
embraces the following features and properties of developmental
characters:

1) Described types of growth of stolons which were observed in all
three experiments. Type I dominated in early stolons (50% of all sto-
lons) (Table 1). Type II was observed only in early developed stolons
and Type III in the late developed ones. The percent of type III is varied.
This variability perhaps could be explained by differences of the inflow
of assimilates — lower in Exp. I and higher in Exp. II, in spite of
intensive growth of the haulm in both experiments.

2) Late and early developed stolons are higly stable in respect to
their morphology. Late stolons — are short, not branching, show a con-
tinuous pattern of growth and tuberise only terminally. The early deve-
loped ones were longer, often branched and often also developed lateral
tubers.

3) Most of the stolons emerged in very early phases of the develop-
ment of the sproots. It seems that setting of these stolons is to a high
degree independent of the inflow of assimilates and of mineral sub-
stances. The determination of the trend of development of an axillary
bud into a stolon depends cn the relation between IAA and cytckinin
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(Kumar and Wareing 1972). A lack of light is indispensable. The
stablility of the rate of growth in this early phase of growth of the
stolons shows that their supply of assimilates is more than adequate
and therefore there is no competition between the growing shoot and
stolons and among the stolons themselves. Competition appears some-
what later and it seems that this is the cause of differences in the
pattern of the growth, changes in speed of stolonisation, and at last
it explains why a part of the stolons do not tuberise.

4) The process of the emergence of stolons as well as the stolon
growth at its initial phase, are very likely under control of hormonal
mechanisms — perhaps of inductive nature and to a high degree
autonomous, that is, independent from external factors like temperature,
soil moisture, also light intensity and length of the day.

The number of stolons emerging in later phase is less numerous,
but in the Exp. I one can observe a rise of intensity of formation of the
so called “late stolons”. Taking into acount the restitutive stolonisation,
the de movo development of stolons in the middle phase of formation
of stolons is very small (Table 4). I the two other experiments (II and
ITI) late stolonisation is in general weak, but the emergence of stolons
in the middle phase is relatively more intensive.

The differences as it seems, are the result of various lengths of the
day. Experiment I was performed, when the day length was increasing,
the experiment II during a period when it was decreasing, and experi-
ment III was performed when the days were still long during the whole
experiment. In the conditions of long day the stolonisation is more
intensive and therefore, more stolons are formed. When the day gets
shorter, the time of stolon emergence becomes also shorter (similarly
to the time span of tuberisaticn), but when the day length increases
a secondary phase of the so called late stolonisation begins.

5) The time span of stolonisation is distincly longer than of tuberi-
sation (Table 7). In Exp. I the time span is the shortest (similarly the
time span of tubernisation) and the percent of tuberising stolons is
higher than in Exp. II and III. Both shortening of time span of stolo-
nisation and of tuberisation, and hastening of tuber onset is in Exp.
I, the result of the influence of the short length of the day. The shorte-
ning of the time of tuberisation in Exp. III is not the effect of shorte-
ning of the length of the day but the result of the stress conditions
which checked growth of the haulm and of the leaves, and hastened
the senescence of the plant. In Tab. 6 one can see that the later a stolon
was formed the faster it reaches the stage of tuberisation.

6) Observing on the plant the time of emerging and the course of
development of particular stolons, one often sees, stolons of different
age tuberise nearly simultaneously. The beginning and the time of
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tuberisation seems to correlate with the plant age, and so with a special
stage of ontogenesis which could be called the ‘“tuberisational ripeness”.
According to Madec (1959) it would be an inductive process. This
tuberisational ripeness would refer not to particular stclons treated
separately but to the stoloniferous zone as a whole. This would explain
the later a stolon emerges the quicker it tuberises.

Some combination of external conditions influenced the process of
tuberisation:

— the first whould be refered to the factors influencing the growth
of the sprout. All conditions which slower the growth rate or stop the
growth, act as factors which hasten the tuberisation (Milthorpe
1963). We should add that it is true when stress influencing the growth
of the plant are not too detrimental.

— the second: under the same conditions of growth of the sprout
a short day would hasten the tuberisation.

The first tubers on the plants appeared in Exp. I — 51 days after
taking the seed — potatoes out from the store-house and setting them
out to germination. This happened in Exp. II after 86 days, and in Exp.
IIT after 61 days. Time span of tuberisation (Table 7) in the Exp. I took
8.8 days per plant, in the II — 16 days, in the III — 11 days. This
hastening in Exp. I is as it seems, the effect of the short day. The
delay in Exp. II is inversely the effect of a long day. We should add
that in both experiments there were particularly favourable conditions
for elongation growth of the stem. Differences in time of tuberisation
were the reaction to various day lengths. In Exp. III a strong set back
of the stem growth was observed.

According to Milthorpe (1972), in such condition a hastening of
bulking should be observed. But a strong water and temperature stress —
reduced the productivity of assimilation and shortened the “D” of the
leaves and as result a delay in bulking.

It is known that not all stolons tuberise, that some of them remains
sterile till the end when, the plants begin to get senescent (Burton
1966). In the Exp. I 89%0 of stolons tuberised — 85%0 of them terminally.
In Exp. II — 54%, in Exp. III — 40.3 but respectively 33% and 32%o
terminally. Differences are considerable when the number of sterile
stolens are compared and still more considerable when stolons which
tuberise terminally are taken into consideration. These differences may
also be due to the photoperiodic effect.

The short day during Exp. I in general intensified tuberisation, and
especially terminal tuberisation. In the next two experiments, when
plants grew under long day conditions stolonisation is enhanced but
terminal tuberisation is limited. In Exp. III, moreover, early senescence
of the plants which had a relatively small assimilatory surface could
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also be responsible for reducing the tuberisation process. The swelling
of the basal part of the haulm, very often noted in plants in Exp. III,
would point out to some disturbance in transport of assimilates.

In Exp. due to the long day and advantageous conditions for the
elongation of the haulm, not only more stolons were formed per plant,
but also more stolons remained sterile. When at the end of the experi-
ment we cut off the top of the stem with some younger leaves — the
reaction was nearly immediate, on many stolons we observed a swelling
and after some days a terminal tuber formed.

Such great differences, especially in Exp. II between the number
of stolons which tuberised terminally and those only with lateral tubers,
would prove that different conditions are required for terminal and
lateral tuberisation. This cannot be explained by the differences of the
length of the day or the range of competition between intensively
growing stem and the stolon zone.

The range of stability of analyzed features is wide and includes:

— relation between early formed stolons and their general number,

— percent of praticipation of type I (three-phasic pattern of deve-
lopment) in the group of early stolons and of type III-b in the late
stolons,

— relation between the time of stolon formation and tendency to
branching and formation of lateral tubers and to greater length of
the stolons,

— clear relation between the time of emergence of particular stolons
and time span of their growth and time of tuberisation. The later stolons
emerge, the faster they tuberise,

— the time span of tuberisation is shorter and less variable than
the time span of stolonisation.

A considerable number of properties and features show a compara-
tively great stability and are relatively independent of external condi-
tions or of relation between the haulm and the stolon zone.
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Model wzrostu i tuberyzacji stolonéw, czasokres stolonizaciji
i tuberyzacji wczesnej odmiany ziemniaka 'Pierwiosnek’

Streszczenie

U wczesnej odmiany ziemniaka cv. Pierwiosnek przeprowadzono in vivo na
calych roslinach obserwacje nad procesami stolonizacji, tuberyzacji oraz nad
wzrostem stolonéw. Kazdy stolon na roélinie byl oznaczony kolorowa mitka, po-
miary robiono co 3 dni w czasie od pojawienia sig stolonu do tuberyzacji wzgled-
nie przy stolonach, ktére nie tuberyzowaly do konca do$wiadczenia (na rys. 4-8
podane sg spektra rozwojowe stolonéw dla pieciu ro$lin). Obserwacje prowadzone
byly w trzech do$wiadczeniach roézniacych sie od siebie warunkami:

Doéwiadczenie 1 (styczen-kwiecien), dzien z poczatku krétki o nizszym na-
tezeniu $wiatla, wydluzajacy sie. Korzystne warunki dla wzrostu elongacyjnego pedu;

Doéwiadezenie II (maj-wrzesien), dzien diugi, potem skracajacy sig. Korzystne
warunki dla rozwoju pedu;

Doswiadezenie III (maj-lipiec), dzien diugi. Stressowe warunki dla wzrostu.
Szybkie starzenie sige roslin.

Analizowano: rytm i czasckres tworzenia sie stelonéw (tab. 3), ich liczbe
(tab. 4) i dlugoéé (tab. 5). Wyréznicno 4 typy (w tym jeden w dwoéch wariantach)
wazrostu stolonu (rys. 2) okredlajac czestotliwo$é ich wystepowania (tab. 1 i 2) oraz
stopien rozgalezienia sie stolonéw i powstawania bulwek lateralnych (tab. 8 i 9).

Przebieg tuberyzacji i zwiazek miedzy czasem stolonizacji a tuberyzacji przed-
stawiono w tabelach 6 i 7. To, iz rosliny rosty w tak roiznych warunkach po-
zZwolilo na wyrbznienie cech, czy tez przebiegu proceséw rozwojowych pod katem
stopnia ich stalo$ci bgdz zmienno$ci. Do cech tych procesow o wzzlednie duzej
stalo$ci, a wiec mniej zaleznych cd ukladéw warunkéw zewnegtrznych, jak i od
relacji wznostowych miedzy pedem a strefa stolonowa, mozna by zaliczy¢ model
wzrostu stolonu w powigzaniu z czasem jego powstawania.

Udzial stolon6w typu I wydaje sie do§é staly. Jest to stolon o tréjfazowym
typie wzrostu, tj. dwéch okresach wazrostu przedzielonych okresem diuzszej lub
krétszej stagnacji wznostowej. Ten typ wydaje sig podstawowym w grupie wezes-
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niej rozwijajacych sie stolonéw, zas typy II, IlI-a, 1V deviacjami iego typu pod-
stawowego. Bardzo jednolity typ III b obejmuje stolony rozwijajace sig¢ pdino
(w fazie paczkowania, zwelnienia wzrostu pedu) — sa to stolony krdtkie, nie
rozzaleziajace sie i szybko tuberyzujace, a wige o krétkim wlasnym okresie zycia.
Wezednie zalozene stoleny sa natomiast diuzsze, czesto rozgalezione i czgsto row-
niez z lateralnymi bulwami.

Czasokres stolonizacji, choé¢ zmienny w ilo$ci dni, jest znacznie dluiszy od
czasokresu tuberyzacji. Czasokres tuberyzacji jest ogolmie krotki, przy czym
stolony o réznym wlasnym wieku tuberyzuja czesto nicomal jednoczesnie. Wy-
razny jest zwigzek miedzy czasem powstania stolonu a tuberyzacja. Im péiniej
powstaje, tym szybciej tuberyzuje. Zakres cech o wiekszym stopniu stalosci jest
wige stosunkowo szeroki.

Zmienng jest natomiast liczba stclondéw, czasokres stolonizacji liczony w dniach,
intensywnosé tuberyzacji (a wiec procent stolonow, ktére pczostaja sterylne).

Mozna sadzié, ze gléownymi czynnikami modyfikujacymi sa tu:

— po pierwsze wszystkie czynniki, ktoére wplywaja silniej intensyfikujac
wzrost elongacyjny lodygi,

— przy zblizonych warunkach dla wzrostu pedéw bedzie nim dlugosé dnia
(przede wszystkim z punktu widzenia tuberyzacji). Krotszy dzien, co jest rzecza
wiadoma z wielu prac, indukuje przy$pieszong tuberyzacje, natomiast liczba
stolonéw (jak i procent stolonéw plonych) wzrasta na dniu dlugim.
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