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ABSTRACT

Using a transect technique, each of 12 reed Phragmites australis (Cav.) Trin ex Steud. populations collected in
middle part of Odra River-basin, represented by more than 30 plants, were compared with 3 populations from
other part of the country and 1 from France. Each panicle was examined according to 15 morphological traits. Re-
sults of measurements were subjected to multivariate analysis of variance, to analysis of canonical variables and
used for construction of a minimum spanning tree (= dendrite) on the basis of the shortest Mahalanobis distances.
The obtained results indicate that populations are generally similar. One population from France (Orleans) shows
visible separateness. It may suggest that morphological traits of panicles may be useful in investigations of the
reed P. australis populations of a larger geographical distribution.
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INTRODUCTION

The reed Phragmites australis (Cav.) Trin ex Steud., the
most important species of land-water ecotones, can grow
in localities of a wide range of water content. Usually, it
can be found growing in the lake shore area or periodically
flooded river banks as well as in any humid soil. This abili-
ty to exist in such different ecological conditions is likely
to have some influence on the plant’s morphological varia-
bility.

It is a clonal plant i.e. plant producing offspring that is
a copy of the maternal plant (by means of vegetative spre-
ad). There are strong indications that reed populations may
be highly variable with respect to the clonal structure. So-
me populations are suspected to be monoclonal, most oth-
ers, however, turned out to be polyclonal. Many clonal po-
pulations show variations in morphological character
which usually show polygenic inheritance. Differences in
the morphological type of reed shoots and leaves growth
(Bjork 1967; Dykyjova 1973; Szajnowski 1973), density

and biomass (Mohnacka-Lawacz 1974; Dykyjova and Ve-
ber 1978; Szczepanski 1978) as well as grains dimention
and shape (Kraska and Bobowicz 1987; Kraska et al. 1986,
1992) were examined intensively. Unfortunately, quantita-
tive characters (such as leaf morphology) cannot be used to
identify individual genets. There is prevailing assumption
that sexual organs are not so sensitive on environmental
changes as vegetative parts of plants. In our study, the va-
riability of 15 traits of panicles is investigated with the aim
to describe interpopulational differences, since they were
introductory examined according to enzyme variability
(Krzakowa 1996).

MATERIAL AND METHODS

Panicles were collected from 16 populations. Twelve of
them were situated along the middle part of the Odra Ri-
ver, spread on its drainage-basin in the area of over 100 km
(Fig. 1). The other four populations were included for
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Fig. 1. Location of Phragmites australis (Cav.) Trin. ex Steud. popula-
tions.

1 — Janikéw, water-course, 2 — Jaskowickie Lake, 3 — Krobielowice,
draining canal, 4 — Kunickie Lake, 5 — Makoszyce, lakelet, 6 —
Namystéw, pond, 7 — Olesnica River, 8 — Ofawa River, 9 — Orlean Loire
River bank, 10 — Starachowice, rail track side, 11 — Pasternik flood on
Kamienna River, 12 — Stary Gornik, stream, 13 — Suprasl River, 14 —
Sleza brook 15 — Wotéw, drainage canal, 16 — Wroctaw height Odra
River bank.

comparison. The two first from Starachowice (Nos. 10 and
11) were over 300 km away from the main group and grow
in dramatically different water conditions: population No.
10 was collected at dry, rail track side, while population
No. 11- in its close (500 m) at Pasternik Flood on Kamien-
na River. The third neighbourghood. The third population
(No. 13) grows on the Suprasl River bank in NE Poland.
The last one (population No. 9) represents the reed from
southern France, collected in Orleans on the Loire River
bank. In each population panicles were collected from mo-
re than 30 randomly chosen adult plants. Populations diffe-
red significantly according to their growth (1.5-3.3 m). To-
tally, 531 plants were examined according to 15 characters
(Fig. 2).

The results of measurements were passed to the Compu-
ting Centre at the Agriculture Academy in Poznan to com-
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Fig. 2. The scheme of measur-
ing procedure of the panicle
(trait No. 5 — number of verticils
i.e. 1-6). Orig.

pute: 1) trait characteristics, 2) multivariate analysis of va-
riance (Morrison 1990), 3) Distances between populations
illustrated by minimum spanning tree (= dendrite) con-
structed on the basis of Mahalonbis’s distances. (Lomnicki
1998), 4) Principal Component Analysis (Morrison 1990).

RESULTS AND DISCUSSION

Trait characteristics (Table 1) show that the most varia-
ble character is the number of lateral branches: some panic-
les have 5, some others even 18. The common number of
whorls was 15 however, because some individuals do not
possess all 15 whorls, (for example, only 10), the coeffi-
cient of variability counted for the last four traits is extre-
mely high.

Correlation coefficients calculated for particular pairs of
all traits (Table 2) indicate that the highest correlation was
noted between the first two, as well as between the six pa-
irs of characters. Significant differentiation of individuals
was confirmed by testing particular hypotheses H (0.1)-

TABLE 1. Characteristics for 15 panicle traits of Phragmites australis (Cav.) Trin. ex Steud.

Traits X SD CV% Xnin. Xnax.
1. Panicle length 29.36 5.46 18.61 13.00 48.00
2. Panicle spread 27.62 6.56 23.75 10.00 46.00
3. Number of lateral ramifications 25.11 11.52 45.99 1.00 68.00
4. Number of top ramifications 12.98 7.26 55.97 1.00 41.00
5. Total whorls number 6.88 3.01 43.73 1.00 18.00
6. Number of lateral branches in the first whorl 6.84 2.50 36.59 2.00 21.00
7. Number of lateral branches in the second whorl 5.71 2.45 42.85 0.00 20.00
8. Number of lateral branches in the third whorl 4.70 2.31 49.17 0.00 14.00
9. Number of lateral branches in the fourth whorl 3.79 2.30 60.71 0.00 18.00

10. Number of lateral branches in the fifth whorl 291 2.23 76.70 0.00 15.00

11. Number of lateral branches in the sixth whorl 2.23 2.22 99.49 0.00 12.00

12. Number of lateral branches in the seventh whorl 1.50 1.88 125.1 0.00 9.00

13. Number of lateral branches in the eighth whorl 1.14 1.84 162.4 0.00 14.00

14. Number of lateral branches in the ninth whorl 0.77 1.37 177.8 0.00 8.00

15. Number of lateral branches in the tenth whorl 0.57 1.31 228.6 0.00 9.00

Arithmetical means (x), standard deviations (SD), variation coefficient (CV), minimum and maximum values.
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TABLE 2. Correlation coefficients for 1-15 panicle traits of the reed Phragmites australis (Cav.) Trin. ex Steud.; for details see Table 1. (* = 0.01, ** = 0.05).

2 0.78%*

3 0.19%% | 0.13%%*

4 0.04 -0.11% | -0.21%%*

5 0.21%% | 0.19%*% | -0.16%* | -0.14%%*

6 0.10%* O0.11%% | 0.18%* | -0.04 0.15%%*

7 0.27** | 0.25%* | 0.07 0.02 0.33%*% | 0.44%%*

8 0.25%*% | 0.19%% | 0.02 0.07 0.45%% | 0.29%* | 0.57**

9 0.23%*% | 0.19%* | -0.03 0.04 0.58#% | 0.30%* | 0.55%* | 0.66%*

10 0.26%*% | 0.18%* | -0.04 0.06 0.64%% | 0.22%* | 0.46%* | 0.54%* | 0.72%*

11 0.25%% | 0.21%*% | -0.11*%* | 0.05 0.72%% | 0.20%* | 0.38** | 0.49%* | 0.61%* | 0.76%**

12 0.23%% | 0.18%* | -0.13** | -0,00 0.78%% | 0.19%% | 0.31%* | 0.41%* | 0.54%* | 0.62%* | 0.76%*

13 0.25%*% | 0.20%* | -0.18** | 0.03 0.73%% | 0.12%*% | 0.27%% | 0.36%* | 0.46%* | 0.49%* | 0.65%* | 0.79%%*

14 0.25%*% | 0.19%* | -0.10* | -0.06 0.78#% | 0.17#*% | 0.31%* | 0.41%* | 0.44%* | 0.46** [ 0.61%* | 0.71** | 0.80**

15 0.21%*% | 0.16%* | -0.15%* | -0.04 0.72%% | 0.14%% | 0.27#* | 0.33%* | 0.34** | 0.40%* | 0.50%* | 0.58%* | 0.65%* | 0.79%%*
1 2 3 4 5 6 8 9 10 11 12 13 14

TABLE 3. Results of statistical hypothesis testing in MANOVA TEST
defining differentiation of Phragmites australis (Cav.) Trin. ex Steud. in
respect to 15 panicle traits.

Hypotheses F. calc Hypotheses F calc.
H(0.1) 29.02 H (0.8) 9.82
H(0.2) 36.99 H (0.9) 13.86
H (0.3) 9.60 H (0.10) 13.68
H 0.4) 12.88 H (0.11) 14.79
H (0.5) 19.27 H (0.12) 17.51
H (0.6) 6.95 H (0.13) 21.27
H (0.7). 9.44 H (0.14) 18.17

H (0.15) 14.01

Fy 5= 1.69; Fy o =2.07

-H (0.15) separate for each of the 15 traits, as shown in Ta-
ble 3. Inter-population variability based on panicle traits
was reflected by the scatter diagram (Fig. 3) of the studied
populations in the system of two canonical variables (total-
ly, 62.35% of information). The pattern indicates that the
examined populations are divided into two groups, compo-
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Fig. 3. Scatter diagram for 16 Phragmites australis (Cav.) Trin. ex Steud.
populations on the plane of the two first canonical variables.

sed of 7 and 8 populations, not connected with environ-
mental conditions. The most distant is population No. 9
from Orleans (France). Differences in morphological cha-
racters of panicles are probably caused by some genetic
pre-dispositions (polygenic influence) to develop panicles
of different shape. The minimum spanning tree constructed
on the basis of the shortest Mahalanobis distances (Fig. 3)
shows other configuration of examined populations when
compared to that on the plain of the two principal compo-
nent axes (Fig. 2). Generally, populations are connected by
very similar values (Fig. 4), although the small hiatus be-
tween the two groups (composed of 5 and 10 populations
respectively) is visible. Again, the most distant is popula-
tion No. 9 from the Loire River bank collected in Orleans
(Fig. 3).

Fig. 4. Minimum spanning tree (= dendrite) constructed on the basis of
Mahalanobis’s distances for 16 reed populations in respect to 15 panicle
traits.

An increasing number of studies during the last two de-
cades have revealed that clonal plants have the same level
of genetic diversity as non-clonal plants. (Ellstrand and
Roose 1987; Hamrick and Godt 1990) Genetic variability
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of the same populations, described in the present paper,
were earlier investigated by enzyme electrophoresis (Krza-
kowa 1996). Individual plants show genotypes composed
of the two polymorphic peroxidase loci: one locus with
two alleles and second with three alleles. The third peroxi-
dase locus was constant and monomorphic in all popula-
tions. The most variable, according to peroxidase examina-
tions, were the following populations: No. 2 (Jaskowickie
Lake), No. 14 (Sleza River) and No. 8 (Otawa River). No
one population was monomorphic.

Morphological differences in panicle traits show indivi-
dual differences between plants. Allozyme diversity (Krza-
kowa 1996; Krzakowa and Drapikowska 2000), between
genets prove that common reed (Phragmites australis) po-
pulations have polyclonal character.
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ZMIENNOSC TRZCINY POSPOLITEJ
[PHRAGMITES AUSTRALIS (CAV.) TRIN. EX STEUD. (POACEAE)]
POD WZGLEDEM CECH MORFOLOGICZNYCH WIECHY

STRESZCZENIE

W srodkowym biegu Odry zebrano 12 populacji trzciny (P. australis) metoda transektu i przyréwnano do nich
trzy populacje z innych regionéw kraju oraz jedna populacj¢ z Francji. Z kazdej populacji zebrano przynajmnie;j
30 roslin, ktérych wiechy scharakteryzowano za pomoca 15 cech. Uzyskane dane opracowano metodami staty-
stycznymi stosujac wielozmienna analize wariancji. Wyniki wskazuja na mate réznice miedzy polskimi popula-
cjami, za$ populacja francuska jest wyraznie odmienna. Nie wykluczone, ze cechy morfologiczne wiechy moga
okazac si¢ przydatne do okreslania réznic migdzy populacjami geograficznie odlegtymi.

SLOWA KLUCZOWE: Phragmites australis, morfologia wiechy, zmienno$¢ wewnatrzgatunkowa.
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