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Abstract
Runners of two Nepalese Fragaria were morphologically divided into two types. Change in the
internode length of F. aubicole was explained by the law of expanding relative growth. On the other
hand, the changing pattern of the internode length of the runner in F. dalfoniana fitted the model

showing oscillation,
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After flowering, plants of the genus Fragaria
put out runners from leaf axiles for the purpose of
vegetative reproduction. The runner, which
consists of nodes and internodes, gets longer and
longer.,

The runner of Fragaria was recognized
morphologically as a so-called Fragaria type in
the Polentillue ; it is divided into two subtypes
(SUGIMOTO ef al., 1987). One is the type in which
a scaly leaf is produced on only the first node (the
nearest node to the mother stock) of the runner ;
the second node and after have normal leaf and
adventitious roots. This type is observed in F.
nipponica. The other is the type in which a scaly
leaf is produced on the odd-numbered nodes and
adventitious roots grow from the even-numbered
nodes after the second. This type is observed in
F. ananassa, F. iinwmae and F. vesca.

Moreover, an examination of the length of
internode of the runner in four species of Fragaria
has suggested that there may be some relationship
to the above two runner types (SATO ef af., 1988).

One of the authors, NARUHASHI, observed the
runners on two Fragaria species, F. dalloniana J.
GRAY and F. nubicola LINDL. ex LACAITA, at
several places in Nepal and measured the length
of the internodes of the runner. The results are
reported here.

Materials and Methods

Sampling sites, altitude above sea level, sampl-
ing dates and voucher specimen numbers for 11
populations (A-K) of two species are shown in
Table 1.

The runner internodes were collected with the
plants and measured, and the runners usually
were pressed on the same day. The number of
plants collected in each population ranged from 7
to 35 individuals.

Results and Discussion

Fragaria nubicola

This species, distributed from the Himailayas
{1600-4000 m) to West China, was mainly found in
kharkas, the margins of forests and open places
along passes in the mountains, 1800-2600 m above
sea level, In the species a scaly leaf was found on
only the first node, and adventitious roots sprout-
ed from all nodes except the first.
Fragaria daltoniana

The plants were distributed from the Hima-
layas to Northern Burma, and were found at
altitudes ranging from 1600 to 4000 m in mountain
meadows, on rocks and in kharkas in the
Himalayan mountains. Scaly leaves of this
species were found on all nodes of an odd number.
Nodes with adventitious roots and those without
adventitious roots alternated with one another,
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and adventitious roots sprouted from all nodes of
an even number.

Population K was situated in a valley between
Beri Kharka and Tolka ; the plants were growing
at the foot of a bridge built of small stones. The
light and water conditions seemed to be good.
The long runners of the plants were hanging down
from the top of the bridge foot ; there was almost
no anchoring by the adventitious roots that
sprouted from the nodes.

From the description above, it becomes clear
that there are morphologically two types of
runners in Nepalese Fragaria, as noted in our
previous report (SATO et al., 1988} ; the runner of
F. nubicola was shown to be the same type as
Japanese F. nipponica, and that of F. dalioniana
was similar to F. iinumae.

The lengths of the internodes of runners at each
sampling site are shown and illustrated in Table 2
and Fig. 1.

As shown by graphs A to G for seven popula-
tions of F. wnuwbicole in Fig 1, the change of
internode length can be regarded as explained by
the law of expanded relative growth (OGAWA et
al., 1965), as follows:

1 _A_p
n or

where /#z=internode length of »-th number,

or =ordering of internode, and

A and B the coefficients.

In this case the nodes up to the sixth were used,
because they were well developed.

The correlation coefficient derived from this
regression was compared not among populations
but among individuals within species, whether it
has significance in statistical analysis or not.

The change of internode length of many
runners explained by this regression was found in
populations A to G of F. nubicola. On the other
hand, the change was not found in the populations
H to K of F. dalloniana. As a result of x*test,
there was a significant difference (x*=64.8 p<0.
001).

This indicates that the relation between the
length of the interncde and ordering in F.
niebicola may be explained by the law of expand-
ed relative growth. Fragaria dalloniana, however,
has little fitness to the present formula and may
be difficult to explain by using the expanded

relative growth.

In graph K of Fig. 1, the changing pattern of the
length of the internode appears to be oscillo-
graphic. This phenomenon is found in other
populations belong to F. dalfoniana as well as
population K and also found in F. nubicola. That
is to say, it is understood that the unit continuity
of the length of an odd number and an even
number does exist.

To investigate this problem, we made a model
from the relation seen in population K and
examined the mean deviation of each population
using the model. The longest runner of each
individual was chosen for analysis.

The”runodel formula adopted here is as follows:
S5A= “él (lon— lan-1)
where [n=the internode length of #-th number
N =number of runners,
no=number of internodes, and
SA=mean difference between the length of the

internode of an even number and that of an
odd number.
If m is length of internode, it becomes

_L "o
m= Ha ltgl L
When it fluctuates with amplitude of % SA to the
axis of mean length of internode, it becomes
the expectation=(—1)" X? SA+m
If H means difference from expectation, then

no

H==% 8 [l={(~1xy SA+m)]

We calculated this H on each rumner of the
population and the mean PH per population, and
derived

-1 &
PH_W igl H;

The value of mean PH in each population is
shown in Table 3.

There was a clear difference between the two
species, because the mean value of the whole
population of F. nubicole was 34.3£5.0, and that
of F. daltoniana was 17.5x3.7.

On the basis of this result, it becomes evident
that the regularity or oscillation in the change of
interncde length is more clearly shown in F.
daltoniana than in F. nubicola. This means that in
F, daltonigna, there is a tendency toward
regularity in the change of the internode length of
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Table3. Mean of PH values in sampling sites
F, nubicola F. daltoniana
A B C D F G H I J K
N 20 22 16 16 35 11 13 17 15 7
PH 29.3 385 38.2 384 36.1 24.3 | 21.3 20.6 16.0 12.2
m=34.3 SD=5.0 m=17.5 SD=3.7

the runner as a unit consisting of an odd-number-
ed internode and an even-numbered internode.
That is, an odd-numbered internode and the
following even-numbered internode make a set,
and it may be understood that an odd-numbered
internode is shorter than that of the following
even-numbered internode and is shorier than the
preceding even-numbered internode.

The phenomenon of the set of odd and even
internodes may be related to the position of the
scaly leaf and the following normal leaf on the
runner of the present F. dalioniana and Japanese
F. dinwmae and to the alternate sprouting of
adventitious roots on the runners of both species.

The PH value of K {12,2) is the smallest, which
means K is the closest to the medel. This is
speculated to be the homogeneous and ideal
environmental condition for the development of
the runner in the population.

Conclusions

1. Two WNepalese Fragaria species were
morphologically divided into two types, as
shown in a previous report {(SUGIMOTO et al.,
1987). Fragaria dalioniana was of the same type
as F. iinumae, and F. nubicole was of the F.
nipponica type.

2. Although the runner type of F. nubicola and
F. nipponice was the same, the changing
pattern of length in the first internode and the
second internode in two species was not in
agreement, This phenomenon needs further
investigation.

3. The change by ordering in the internode
length of F. nubicola was explained by the law
of expanding relative growth: at first the
internode length increased and afterwards

remained constant. On the other hand, the

changing pattern of the internode length of the
runner in F. dalfoniana fit the model showing
oscillation. Probably this means that an odd-
numbered internode and an even-numbered
internode make a unit characterized by regular
change,
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International Scientific Research Program No.
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Fig. 1{left). Length of internode on a runner,

Horizontal axis shows order of developing internode,

numbering from the mother plant ; vertical axis shows length of internode. Each figure indicates the result

from one sampling site {see Table 1 for sample codes).
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