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Fig. 8. Sequent ia l classifica tions of the quadratsohhe transects T2(A) and T4 ( B) using the method HSCAIS. 

which is strongly significant (Table 3). Based on such a classification and making use 
of current methods of inductive phytosociological classification, the vegetation 
sequences along the Ifansects may be valued as follows: 
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Fig. 9. The comparison of four classification methods of two trans.eclS (11 and T3) . Denotation of classiCi· 
cation groups after respective figures (SSe p • Fig. 1, SSC Q • Fig. 2, HSCA/S - Figs 4 {transect Tt ) and 
6 (131. HSCNSq ' figs S(Tl I and 7 (T31. 
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Transect T I: 
I. Quadrats (further only q.) 1 and 2 are moderately mowed littoral stands, strongly 

limited, containing Glyceria maxima and Phalaris arundinacea. 
2. Q.3 to q.IO in the mowed meadow Calthenion grassland stand can be identified as 

an association Angelico-Cirsietum oleracei T ti x e n 1937 (containing species as San­
guisorba ojficinalis, Myosolis nemorOSQ, Callha pa/uslm, Cirsiunt oleraceum, C. pa/us/re, 
Lychnis jlos-cuculi, etc.). 

3. Q.I I to q.14 represent a transition zone to drier, higher si tuated stands (here with 
Achillea millefolium, Alchemilla subcrenara, Dactylis g/omerata, Triserum jlavescens, 
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F ig. 10. T wo theoretically possible results of classifica tion of samples along some environmental gradient. 

A ~ The transi tion zone is classified as an independent unit havi ng more increased heterogeneity. B . Both 
halves of the transition l..one are ascribed 10 the neighbouring types. C 4 Relation between environmental and 

biotic gradient . 
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Pimpinella major and other species whose ecological coenological optima are known 
from the allianceAlopecurion). 

4. Q.1S to q.18 are situated at the edge of an abandoned field, at present mowed 
together with the lower lying meadow. Growth is indicated by Agropyron repens, 
Stellaria media, Tnpleurospermum inodorum and some other weeds and surviving 
culture plants. 

5. Q.19 is positioned in a small ground depression, strongly wet where Glyceria 
maxima dominated. 

The composition of the transect 1'2 is as follows : 
1. Q.1 and 2 - littoral from time to time mowed swamp, 
2. q.3 to q.5 - the Calthenion stand, 
3. q.6 and 7 - transition zone of the Alopecurion community. 
A relatively simple zonation was found for communities growing along the transect 

1'3: 
1. Q.I to q.9 - reed swamp, which may be sub-classified on a deeper investigatio n, 

the q.9 is mowed occasionally, 
2. q.10 to q.13 contain growth of the suballiance Calthenion , 
3. q.14 to q.18 are distinguished by transition zone vegetation at a gradually decrea-

s ing so il mois ture. 
The transect T4 may be divided into two parts: 
1. Q.I to q.3 with growth of Calthenion, and 
2. q.4 to q.9 representing the zone with decreasing moisture. 

6. Discussion 

The new HSCA method gives results analogous to those of hierarchical cluster 
analysis methods. Most important differences are not accounted by the proper method 
but by data transformations, as e.g. utilizing presence data (0/1 type) instead of data on 
quantitative abundance of all species (Fig. 9), in agreement with the work of other authors 
(see e.g. Kovar et Lep~, 1986). There is also an agreement between numerical and classical 
classification methods for vegetation on the investigated gradients. Most problems in 
comparing various classification do not arise by differentiated types of communities but by 
transition zones sometimes designated as ecotones (cf. Odum, 1971 and others). 

Two possible artificial cases are shown in Fig. 10. Different methods may classify as follows: 
a) the transition zone is classified as an independent unit showing however an 

increased heterogeneity when compared with adjacent types, 
b) both halves of the transition zone are ascribed to the neighbouring types sepa­

rated by this transition zone. 
The first situation can be observed e.g. for transect TI for quadrats 11 to 14 when 

using the HSCA/Sq method, the second situation manifests itself when applying the 
method HSCA/S. Many analogous examples may be found. 
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We can presuppose that HSCA procedure identifies groups of typical samples o n 
gradients. It ensues from the agglo merative principle of this method. 

Classification of the vegetation records on a topographic gradient represented by 
a transect is far from being the only application of this new method. Sequential 
ordering of samples may be carried out using any (logically and formally correct) 
method. It may use for example the results of a direct gradient analysis (in the sense of 
Whittaker et aI., 1973) or of some first coordinates of an ordination space. The method 
can be therefore used both for direct as well as indirect gradient analysis of communities. 

In another sense, time gradient may also be considered. Canell (1966) has defined 
altogether six types of analysis, the HSCA method can be used for four of these types: 
Q - among sequentially ordered objects (records) described by sets of participating 
species, 0 - among times in a time series described by all species on a defined area, 
T - among times in time series using the change of representation of one species on 
different areas, and S - among sequentially ordered Objects (records) described by the 
change in representation of a certain defined species in time. 

Generally, any sequentially ordered set may be classified using the HSCA method, 
all characterized by a defined number of characters. It could be the results of pa lyno­
logical analysis of peat profiles, or data on the succession or dynamics of some 
communities. The method can be used also for differentiation and classification of soil 
layers and microhorizons or for the classification of sediment layers. 

The ordering of samples may be provided in one-, two- or more dimensional space. 
Margules, Faith and Belbin (1985) discussed the two-dimensional methods of con­
strained classification and their use in geography. The HSCA operates on the simplest 
possibility - a one-dimensional constraint (in sense Legendre, 1987). 

The so-caUed barrier analysis was described in the past (Gordon, 1973) based on the 
principle of division and it is being used forautomaticevaluation of pollen stratigraphy. 

Legendre (Legendre et aI., 1985) has used the similar base as the preceding author 
for evaluating successional changes in communities. Their method is called chrono­
logical clustering, and it uses some ideas of the ecological model of succession. 

Webster (1973) used a statistical approach to constrained clustering (by comparison 
of halves of segments along a gradient) and this method has been applied for data of 
soil properties. 

7. Summary 

For the vegetation classification along transects, a new method - hi erarchica l 
semi-cluster analysis (HSCA) involving new similarity indices was developed and 
applied. As proved, this method meets the demand o n a method classifying samples 
ordered sequentially in advance. The results obtained are comparable with the classi­
fication by means of hierarchical clustering. More possibilities for applications of the 
method are proposed. 

150 



Phytocoenological records resulting from quadrats having an area of 1 m2have been 
classified, situated along four transects on the shore of the Kratochvlle pond near 
Netolice (South Bohemia, Czechoslovakia). The formation of vegetation wnes on the 
shore, depending on the moisture conditions of the stand and on the way of its 
cultivation (or general anthropic influence), has been described. The general outline 
of zonation can be expressed as follows, making use of the Zurich-Montpellier synta­
xonomical system: littoral stands (Phragmitetum communis, Glycerietum maximae), 
Calthenion (e.g. Angelico-Cersietum oleracei), transition community types,Alopecurion 
(in a certain sense its growths may be taken also as transitional, depending on the 
steepness of the gradient),A"henatherion. 

The HSCA program was written in FORTRAN and compiled under MS-DOS for 
the IBM PC and compatible computers (as up-building of the PC-ORD system; 
McCune, 1987) and in BASIC (for Hewlett-Packard 85, with graphical output). Both 
ones are available on the address of the author. 

Translated by Z Stubdlek and the author 
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Receil'~d /5.4. 1991 

Mal~jka K.: Hierarcb.Jck.8. semishlukova analjza . nova meloda gradlenlni analjzy. 

Nov~ metoda k.lasifikace pfedem sekvenf!nl!: uspof~danfch Vlorkll byla vyvi nuta a aplikov~ na pM hod no­
cen{ vegetatnkh transektu. Soutasnl!: byly nameny nl!:kter~ koeficienty vnitfnf podobnosti (homo loncity) 
skupin vzorku a tyto byty zarnzeny do a analyrov~ny v syst~mu jil exislujfcfch koeficienlu. Nov<1 meloda 
HSCA pracuje na aglomerat ivnfm principu. Mule bft pou1ita k idenlifikovanf typickfch skupin Vlorku na 
gradientech. Metoda byla aplikov;!ina pfi hodnocenf i:: tyf kr;1tkfch l.."va dratoySich transcktu n<l pobfdi Kra ­
tochvflsk~ho rybnfka u Nelolic v ji1nfch Ccchach. Byla studov~na vegetaf!n( zonace na pobtcff v souvislos!i 
s komplexnlm vlhkostnim gradientem. V9sledky metody HSCA byly srovnany s vfsledky klasid.-Ych metod 
shl ukov~ analyzy a s hodnocen(m provedenym na zakladl!: postupu Cu~ko-Montpelljcrsk~ fytocen ologicke 
!koly. 
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