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ABSTRACT.

The use of height growth for assessing site quality in forest stands seems to have
been first proposed by Remy de Perthuis de Laillevault, in the second half of the 18th
Century. We reproduce a description of his work published posthumously in 1803,
together with an English translation of the French original, and some biographical
data.
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1 INTRODUCTION

Site index, the height attained by a forest stand at a specified age, is widely used as an indi-
cator of potential productivity in forest modelling and management (Hägglund, 1981; Vanclay,
1994). Cajander (1926) reviews some of the background of various methods of site quality assess-
ment. On the height-age approach, called the strip method presumably referring to the bands
between site curves, he writes:

“One of the methods based solely on the yield of stands is the so-called strip method,
the idea of which probably first originated with a Frenchman, De Perthuis (1788),
but which was introduced into general use by a German, Fr. Baur (1877). Baur
employed it in the preparation of yield tables.”

He gives a literature reference for v. Baur (1876), but not for de Perthuis. Cajander also describes
related height-age-based methods by Huber (1824, no reference), Heyer (1846), and Heyer (1857).
Huber’s work may be in Huber (1824 and 1825), cited by Assmann (1970).

We were able to locate and acquire an account of de Perthuis’ work published posthu-
mously by his son Léon (Perthuis de Laillevault, 1803). He refers to his father only as “the
late M[onsieur]. de Perthuis, member of the Agricultural Society of the Department of Seine”,
and Léon’s name does not appear anywhere in the book (Figure 1). Notes in the catalogs of the
French National Library identify father and son as Remy de Perthuis de Laillevault (1726–1802),
and Léon de Perthuis de Laillevault (1757–1818), respectively. Additional biographical informa-
tion is given in Appendix 1. A much shorter version had been published in 1800, together with
a project on Forest Law (pages 53–90) which was omitted from the 1803 publication.

In the next Section we include the relevant pages from the 1803 book, followed by an English
translation, and some biographical notes. We close with a few comments on de Perthuis’ work.

2 ORIGINAL FRENCH TEXT

In de Perthuis’ 1803 book, the site classification methods are discussed in the First Section
of Chapter IV, pages 166–176, reproduced below. An English translation follows in Section 3.
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Figure 1: Title page: “Treatise on the management and the restoration of the woods and forests of France,

Work written from the manuscripts of the late M. de Perthuis, member of the Agricultural Society of the

Department of Seine, by his son, ex Officer of Engineering, and member of the Agricultural Society of the

Department of Seine and Marne”.
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3 ENGLISH TRANSLATION

This is an English translation of the French original in Section 2. To avoid misinterpretation
we have tried to follow the original as closely as possible, maintaining most of the sentence
structure and punctuation, at the cost of sometimes awkward and less than elegant English.

FIRST SECTION

CLASSIFICATION OF WOODS

One should not believe that, to determine the quality of a site1 for our purposes,
it would be necessary to survey it in detail and then follow this with an analysis. For
that it is sufficient to examine the way in which the forest2 species that are in that soil
grow there, and to compare that growth with that of the same species on sites already
known.

The result of this comparison will indicate its quality.
This method is simple, and to apply it, one only needs to use ones eyes, and

the most elementary forestry knowledge; however as its extreme simplicity may raise
doubts in certain readers, I should explain the reasons that determined my adopting
it.

The land vegetal layer has an extremely variable thickness, and its nourishing
juices3 are very unevenly distributed in it. Its fertility depends on its thickness, on the
quality of its juices, and on the temperature of the climate in which it is located.

The larger the dimensions of a site’s perennial4 plants, the thicker and more sub-
stantial is its vegetal layer. When the same plants exhibit only small dimensions on

1 For consistency, we have translated everywhere the old word terrein as site, corresponding to the current
French technical term station. In parts it might also be interpreted as terrain or piece of land.

2 The word bois (woods, forest) is always used. We alternate both translations.
3 Sucs nouriciers, nutrients.
4 French vivaces; can also mean hardy or robust, but probably not in this context.
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another site we can conclude, with reason, that the vegetal layer of this site has a
lesser thickness, contains significantly less of the nourishing juices, or, if you want,
less of the requirements for vegetation, than that of the first site; in a word, that it is
of a significantly lower quality.

Such are the incontestable principles of vegetation5 that I have been able to apply
with success to that of the woods.

In fact, we see from the table of wood products on various sites and under various
management, that on the best sites, this is to say, on those where the vegetal layer is
the thickest and the best suited for vegetation, the forest there grows better, and lives
longer, relative to the species, than on poorer quality sites.

In the first five or six years since cutting, the regrowth sprouts vigorously and
almost equally on all sorts of sites, and this initial vegetation even, as I have noted,
has often the advantage on bad sites, particularly in hot and humid years.

But from that time onwards, the annual elongation of the vertical branches of
coppices6, that I will call annual shoot7, presents great differences on different sites.

On the poor ones, the shoots progressively diminish in length as the coppices age,
whereas on the good ones, they remain the same length for a long time.

For example, I observed that the annual shoot in twelve- to fifteen- year old cop-
pices, located on poor sites, is no more than two to six lines8 long, whereas on the
good ones it is twelve to twenty-four inches.

From fifteen to twenty-five years the annual shoot of these coppices on poor sites is
not much higher than the bud, even at times the top of the coppices starts to dessicate,
but the stem still thickens; it gains nothing in height; but it produces larger firewood,
heavier, more durable in the fire, and that sells at a higher price than that of the same
coppices cut at an earlier age.

Above twenty-five years, the weakest stumps in these coppices decline, and the
regrowth that follows their harvest are sparser, unless they are re-populated by natu-
rally regenerated seedlings.

The age of twenty-five years is therefore that of maturity in coppice stands on the
poorest sites, and it is then possible to recognize it by the cessation of the elongation
of their annual shoots.

Now, if this means of recognizing the maturity age of the forest is exact and simple
to employ for woods on poor sites, how would it not be also exact and simple to employ
for recognizing the age of maturity of woods located on better sites? I do not think that
we need to answer this question. One must then agree that this method, as simple as
it is, is based on the very nature of the thing; and as the best management of woods is
no more than the art of discovering the age at which they should be harvested so as to
obtain the greatest production, and that we have found it to be that of their maturity,
I have therefore solved the problem of the best management of woods.

Let us now move on to the application of this method for determining the age of
maturity of the different forest species on different kinds of site.

To recognize the age of maturity of woods on all sites, one must preferably observe
the annual shoots of oak: it is the most common species in the woods of France; it is
the most precious for its utility, and it is the one that does best on the poorest sites,
where very often it alone can prosper; finally, it is the species where the annual shoots
are the most regular, due to its bud-burst being the latest.

In the absence of oak, one must examine the shoots of beech; in its absence, those
of the hornbeam or of the chestnut; and in their absence, those of other forest species
existing on the site of interest.

To better estimate the length of the annual shoots, one must observe them on
twenty to thirty year-old leave-trees9. If there are none available, we observe the

5 Or plant growth.
6 We translate throughout the French taillis as coppices. At the time the word generally referred to the

individual trees rather than to a stand or silvicultural system. The system was actually what is now known as
taillis-sous-futais, or coppice with standards.

7 Pousse annuelle.
8 12 lines = 1 French pouce (inch), 12 pouces = 1 French Foot = 1.06575 international (Imperial) feet.
9 Baliveaux : usually trees, preferably of seed origin, reserved to form the upper layer in the coppice with

standards silvicultural system. See note 6, and discussion in the main text.

6



FBMIS Volume 1, 2006, 1–10 ISSN 1740-5955
http://www.fbmis.info/A/6 1 BathoA 1 Copyright c© 2006 The FBMIS Group

annual shoots of coppices of fifteen years or older.
I have thus indicated two ways of classifying the woods according to their growth

on the different types of site, or what is the same, of determining their age of maturity
on these different sites; and these two ways are no more than a consequence of the
means that I have just explained, or rather their application to the growth of twenty
to thirty year old leave trees, and to that of fifteen to twenty year old coppices, in the
absence of leave trees.

I divide the forest into seven classes, where each one will be determined by the
nature of the site as indicated by the length of their annual shoots on the different
sites at a common age. High forest10 is not included in any of these seven classes,
because the determination of their management11requires special discussion.

S. I

Classification of Woods as determined by the annual shoots of Leave-trees twenty

to thirty years old

First class. I include in this class all the woods where the annual shoots of the
leave-trees do not elongate any more at the age of twenty years and above, and all
those where the trees, or several of them culminate at thirty years and older.

Second class. I place in this one all the woods where the annual shoots of the leave-
trees do not elongate any more at twenty-five years, and where several culminate at
thirty years.

Third class. In this class will be all the woods where the said shoots cease to
elongate at thirty years, and where several culminate at thirty-five years.

Fourth class. I place in this one all the woods where the said shoots elongate at
twenty years, from four to eight inches; at twenty-five years, from two to four inches;
and at thirty years, from one to two inches.

Fifth class. Included in this class will be all the woods where the said shoots
elongate, at twenty years, from eight to twelve inches; at twenty five years, from four
to eight inches; and at thirty years, from two to four inches.

Sixth class. Placed in this class will be all the woods where the said shoots elongate
at twenty years, from twelve to eighteen inches; at twenty-five years, from eight to
fifteen inches; and at thirty years, from six to twelve inches.

Seventh class. Finally, I include in this last class all the woods that, at their various
ages, grow even more vigorously.

This division of the woods, necessary to assess their management, has appeared
to some foresters to be difficult to apply in practice. This reproach seems to me to
be poorly founded since even if, in the first attempt, a forester commits some errors,
these can never be too serious. There is such a large difference of height between the
woods included in the first classes, and those of the last three, that even the most
crass ignorance would not excuse confusing them, and it would be in this case only,
that such error would be truly harmful; but if, for example, a forester placed in the
first or third class a wood that should be in the second; or in the third one that should
be in the second or fourth, such error would compromise so little the revenue from
that wood, that it would not even be worth mentioning.

S. II

Classification of Woods by height of the coppices at a common age

First class. I would place in this class all coppices which, at twenty years, were
only six to nine feet in height, and were the annual shoots no longer elongate.

In the second class, there will be included coppices that, at twenty-five years, have
a height of only nine to twelve feet. On this kind of site, at this age and sometimes
earlier, the coppices do not grow any more in height at this age, and often before that.

In the third class I would include the woods where the coppices did not show, at
twenty-five years, a height of more than twelve to fifteen feet. In this class, the woods
stop increasing in height between twenty-five and thirty years.

10 “Futaies pleines”. The modern French equivalent is simply futaie, or futaie régulière.
11 French conservation, which in 18-19th Century forestry jargon was used in place of “gestion” (management).
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In the fourth class will be placed woods where the coppices did not show, at twenty-
five years, more than a height of twenty to twenty-five feet. These woods show no more
height growth at thirty to thirty-five years.

In the fifth class will be the woods where the coppices, at twenty-five years, present
a height of twenty to twenty-five feet. Coppices in this class still grow in height at forty
years, and even at fifty.

In the sixth class, I would include the woods where the coppices, at twenty-five
years, show a height of twenty-five to thirty-five feet. The coppices of this class grow
in height even at seventy, eighty, and one-hundred years.

Finally, I would place in the seventh class all those woods where the coppices, at
twenty-five years, present a height of forty to fifty feet. The woods in this class still
grow in height growth at one-hundred, and at one-hundred and twenty years, and
sometimes even beyond this age.

One might perhaps ask why, in speaking about height of coppices of twenty to
twenty-five years, I express them like: six to nine feet, nine to twelve, etc., it is because
there are woods more or less well planted, more or less stocked, and that their height is
larger as they are better stocked, and smaller as they are sparser. Besides, by dividing
the different kinds of sites into only seven classes, there are necessarily nuances in
quality within each class.

4 BIOGRAPHICAL DATA

There is not much information about Remy de Perthuis de Laillevault. The 12-volume
bibliographic dictionary of J. M. Quérard, published in 1827, 1839, and 1864, refers to Remy,
without mentioning his first name, as a military engineer, member of the Agricultural Society
of the department of the Seine, dead towards 1803 (A-L Chatard, pers. comm.). The next entry
talks about “Léon de Perthuis de Laillevault, son of the previous one, agronomist, ex-officer of
engineering, member of the Agricultural Society of the department of Seine and Marne; born in
Germain-l’Eveque, near Meaux, 11 April 1757, and dead in Paris on 17 October 1818”.

The name Remy and the birth and death dates (1726-1802) that appear in the catalogue of the
Bibliothèque Nationale de France (BNF, http://catalogue.bnf.fr), were found handwritten
on a modern business card of Raymond de Perthuis, mounted under the front cover of one of
the BNF copies of the 1803 book (A-L Chatard, pers. comm.).

More details about Léon, and some about his father, appear in an obituary read at a public
session of the Royal and Central Agricultural Society by its permanent secretary (Silvestre, 1819):
“The baron Léon de Perthuis de Laillevaut was born at Germini-Lévêque, near Meaux, on 11
April 1757” (note the different spelling of Laillevault used by Silvestre, and of the birth place
compared to Quétard, above). He attended the schools of Rebais, and that of Mézieres, where
he was admitted in 1772 to follow a military career, continuing a family tradition dating from
the 15th Century. He joined the military engineers at the age of 18, and served with distinction
at various locations across France. The King approved the award of the cross of Saint Luis, but
due to “later events” (the French Revolution!) he did not receive it until 1814. Léon de Perthuis
left the arm of engineering in 1791 for health reasons, and “joined his father, who managed
a vast rural and forestry property that he owned in Moulins, near Auxerre, department of the
Yonne, where he dedicates himself for a long time, under the direction of that skilled agronomist,
to the study and practice of Agriculture, and also to the exercise of the design and mechanical
arts”. He was successively major of his commune, provisional commissary of the departmental
administration, and president of the General Council of the department of the Yonne, of which
he was a member for 12 years. “M[onsieur] de Perthuis father, man very distinguished by his
extensive knowledge of administration and of agricultural practices, had communicated plenty
of interesting works of agriculture and of rural statistics to the Ministry and to various scientific
Societies of which he was a member; but he had published only a small number of the observations
that he had collected, through intense work, during forty years. One of his writings above
all, dealing with the management and the restauration of forests, could be very useful for the
prosperity of this precious sector of our territorial wealth. The materials from this work, left by
him in manuscript, are what M. de Perthuis son organized, enriched with notes, and published
in 1803, as a monument to the glory of his father”. Léon later published, “in the name of his
father and in his own”, a work on improving the production of potash from the incineration
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of plant materials (a 1794 report on the subject by “the citizen Perthuis and the citizen B. G.
Sage” is available in digital form at http://gallica.bnf.fr; the treatise on rural architecture
is also found there). This was followed by a number of writings on rural buildings, culminating
in his best known book, a treatise on rural architecture (1810). Despite his constant ill health,
Léon de Perthuis led an active public life, and produced a number of published and unpublished
works on pastures, irrigation, agricultural machinery, and legislation. He was survived by his
wife and children.

5 COMMENTS

The basic idea of assessing and classifying site quality through the height at a specified age
is clearly present in de Perthuis’ text. There are no height-age curves or tables, which would
be needed to facilitate the classification of different-aged stands. According to Cajander (1926),
site-index curves may have been introduced by Huber (1824 and 1825), or by Heyer (1846). For
de Perthuis, however, the use of single height-age observations seems to play a secondary role.
Instead, he emphasizes measurements of height increment based on the analysis of annual shoots,
something closer to the growth intercept methods that are a much more recent development in
forest mensuration (e. g. Hägglund, 1981, p. 518–519).

It may seem curious that de Perthuis insists in the application of these methods only to
coppice stands; high forest “requires special discussion”, which is not developed further in the
book. As pointed out to us by J-C Hervé and J-L Dupouey, however, the French word “taillis”
(coppice) referred then to a collection of trees removed in a partial cut, whether of coppice or
seed origin, and not necessarily to a coppice stand. De Perthuis was actually dealing mainly
with coppice with standards (now called “taillis-sous-futaie”), that was by far the most common
silvicultural system on private lands. He recommends, when possible, assessing height growth
in “baliveaux”, trees most often of seed origin, reserved to form the upper layer in the coppice-
with-standards system. J-C Hervé found an 8-pages entry for baliveaux in Baudrillart (1823),
that discusses in detail the selection of these trees. Interestingly, the last three pages of the entry
report on a controversy about the desirability of retaining baliveaux, with Duhamel, Réamur and
Buffon arguing against it, and “M. de Perthuis” in favour.

We can only speculate about the influence, if any, of de Perthuis on the later developments
in Germany. At least within France, the intellectual elite of the time seem to have been well-
connected, and aware of each other’s work even in different disciplines. On this point, it is
interesting to note a paper of Léon de Perthuis on the production of powders and saltpetre
apparently co-authored with Lavoisier.

ACKNOWLEDGEMENTS
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