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Introduction

Eucalyptus camaldulensis Dexn. (E. rostrata ScHLECHT.)
is one of the most widely grown eucalypts outside Aus-
tralia. Its plantations are commonly managed as coppice;
however, only limited information is available on the
dynamics of coppice formation and growth and on its re-
lation to environmental factors and tree size prior to cut-
ting (Ciancio and Moranpini, 1971; Jacoss, 1955; KARscHON,
1972).

Since ecotypic variation is known to occur in the species
(KarscHoN, 1971, 1974), possible differences in the ability
to coppice and in growth rate could be of practical interest
when introducing locally better-adapted seed sources and
evaluating alternative selection strategies (Burrows, 1970).
Investigations along these lines are still lacking.

Accordingly, the objectives of the present research were
(a) to investigate the annual course and rate of coppice
regeneration and its relation to tree size before cutting;
and (b) to determine differences in coppice regeneration
between progenies from different seed sources.

Materials and Methods

The investigation was conducted in an experimental
plantation of E. camaldulensis approximately 6.5 years old
at llanot (32°18' N, 34°54' E). The original layout was a

*) Contribution from the Agricultural Research Organization, Bet
Dagan, Israel. 1974 Series, No. 150-E.

split-plot design to test the effect of presence of lignotubers
in the planting stock on tree growth, but growth rate was
found to be not affected by the type of plants used (Kar-
scHon, 1971). Therefore, the sub-plots could be neglected
and the coppice trial was analyzed as a randomized-block
design with four progenies from bulk provenance collec-
tions (Table 1) and four replications, each plot consisting
of eight trees spaced 3 X 3 m apart.

After measuring the height, girth at breast height (B.H.),
and girth at 20 cm above ground, the trees were cut at
about 10—15 cm above ground on 2 October 1972. At one-
month intervals, counts were made of the number o
sprouting stumps and of the number of sprouts per stump,
and measurements were taken o the tallest shoot of each
stump.

On 3 October 1973 the shoots were thinned according to
current practice, leaving 1-3 shoots per stump. The fresh
weight of the cut shoots was determined for each stump, to
estimate the biomass, since in preliminary trials no sta-
tistically significant differences in moisture content were
found between progenies (C. GrunwaLp, unpublished data).

Evaporation from a screened U. S. Weather Bureau Class
A pan was 1,482 mm during the 12-month period following
the cutting (Fig. 1D). Rainfall in 1972173 was well below
the yearly average of 603 mm and amounted to only 410
mm; thefirst and last effective rains were in the first week
of December and of March, respectively.

Table 1. — Means of tree sizes prior to cutting (2 Oct. 1972) and of rates of coppice regeneration (3 Oct. 1973) in four progenies from

Australia.
Before cutting Coppice
T Provenances whes  tugep | Heisnt  Sith o Gn o Madmum Number somass:)
m kg
cm cm m shoots
6788 Alice Springs, N.T. 2338 133°35 6.33 14.6 213 1.66 199 1.035
6869 Katherine, N. T. 140 25 132015 7.78 189 283 225 16.0 0.977
6949 N of Hughenden, Qld. 200 43 144° 21 834 198 289 227 21 1483
6953 Petford, Qld. 17020 144° 57 9.77 22 314 286 235 1755
S.E. 0.49 1.6 2.2 0.10 3.6 0.274

*) Fresh weight, excluding 1-3 shoots per stump left after thinning.
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Results

As shown in Table 1, the growth rate before cutting of
the four progenies raised from seed differed markedly,
depending upon the seed origin. The rate of coppice re-
generation varied accordingly, with the fastest-growing
progeny (No. 6953) also producing the tallest coppice, largest
number of shoots, and greatest biomass.

Figure 1 shows the annual course of coppice regenera-
tion and its relation to pan evaporation. Formation of cop-
pice shoots started in the second month after cutting, prior
to the first effective rains. The number of sprouting stumps
increased rapidly and within seven months after cutting,
by the end of April, all the stumps had regenerated (Fig.
1A). The number of shoots per stump increased steadily
until June and then changed but little (Fig. 1B). Height
growth measured on the tallest coppice shoot was slow
until March, rose steeply until August and then levelled
off, without at any time ceasing altogether (Fig. 1C). No
clearcut differences between progenies occurred in the
patterns of the annual course of coppice formation.

Beginniing from February-March, the number of coppice
shoots was directly related to tree size before cutting-
height, girth at B.H., and girth at 20 ecm above ground;
the size of the correlation coefficients increased with the
number of months after cutting. From April-May onward,
the height of the coppice shoots was also directly related
to tree size before cutting; also here, the correlation coef-
ficients increased with time, but were always higher than
those relating to the number of coppice shoots. The order
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Figure 1. — Annual course of coppice regeneration in four pro-
genies (A—C) and its relation to pan evaporation (D). A — per-

cent of sprouting stumps; B — mean number of shoots per stump;
C — mean height (ecm) of the tallest shoot; D — cumulative pan
evaporation (mm). - - --- = 6788; = 6869; — - — = 6949; — -+ — =

6953.
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of sprouting of the stumps was independent of the size of
the trees before cutting.

Figure 2 presents scatter diagrams of four progenies and
common regression lines for coppice regeneration after 12
months (October 1973) over tree height (Fig. 2A—C) and
girth at 20 cm prior to cutting (Fig. 2D—F); correlation
coefficients were from 0.53 to 0.83 and were significant at
the 1% level of probability. Similar results were obtained
by plotting regeneration over girth at B.H. before cutting.
Differences between regressions for each progeny were not
significant.

Discussion and Conclusions

Although in a previous study yields of E. camaldulensis
in Israel were shown to be directly related to latitude of
seed origin in Australia (Karscuon, 1974), no such relation
was obtained in the four progenies; this is believed to be
due to the small number and limited latitudinal range
(14—23° S) of the seed sources. The apparent relation of
tree growth to longitude of seed origin is not in agreement
with previous findings (Karscuon, 1974). Growth of the
progenies varied, however, depending upon the seed origin;
this, in turn, led to marked variation in the amount and
growth rate of the coppice regeneration (Table 1). In our
experiment, cutting of E. camaldulensis was done at the
beginning of October, since in Israel this time of the year
is known to produce full and fast regeneration (Karscuon,
1972). Cutting at different times of the year could be ex-
pected to produce fairly similar results, since neither
Jacoss (1955) nor Ciancio and Moranpint (1971) found a
significant relation between season of cutting and coppice
growth of eucalypts.

Three stages may be conveniently distinguished in the
annual course of coppice regeneration (Fig. 1):

I — A latent stage between the time of cutting and the
emergence of the first sprouts from the stumps. In the
present study this stage lasted for less than two months
but may even be shorter (KarscHon, 1972).

II — A stage of incipient coppice formation from Novem-
ber to January—April, when the number and growth rate
of coppice shoots is not yet related to the growth potential
of the stumps. Its commencement is not determined by the
fall of effective rain. During this stage, correlation coef-
ficients between tree size before cutting and regeneration
are statistically not significant. Not unexpectedly, the
evapotranspiration of the coppice during stages I and II
is identical to that of a bare area (KAgrscHoN, 1972).

IIT — A stage of potential coppice regeneration start-
ing between February and May, when the number and
height growth of the coppice shoots are determined by the
vigour and size of the stump, resp., of the tree before cut-
ting (and most probably also by the extent of the root
system). During this stage, correlation coefficients between
tree height and girth, and number and height of coppice
shoots, are significant for at least P = 0.05 and increase
with time (the potentially highest values of r may possibly
be reached even later than 12 months after cutting). During
most of this stage until the onset of the rains, the evapo-
transpiration of the coppice, though slightly higher than
that of a bare area, is restricted by soil moisture deficiency
and undeveloped leaf area (KarscHon, 1972).

Although the duration of stage II varied somewhat de-
pending upon seed origin, there were no conspicuous dif-
ferences between progenies in the general patterns of the
annual course of coppice formation (Fig. 1A—C). Dif-
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ferences in number and height of coppice shoots, however,
were the direct result of differences in vigour and growth
of the trees prior to cutting, due to differing adaptation of
the progenies to site conditions at Ilanot (Table 1).

This dependence is illustrated in Fig. 2, showing the re-
lation, 12 months after cutting, between height growth of
the tallest shoot, number of shoots and biomass, on the
one hand, and tree height and girth before cutting, on the

other. This relation agrees with the findings of Sim0Es et al.
(1972) in E. saligna Sm. It may be expected to persist for
several years, since Venter (1972) reported a positive cor-
relation between stump diameter and stem diameter in a
three-year-old coppice of E. grandis HiLL (thinned to one
stem per stump). Similarly, Jacoss (1955) noted that volume
production of eucalypt coppice increases with stump dia-
meter,
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To conclude, the fastest-growing progeny on a given
site may be expected to produce the best coppice, since
the number, height and biomass of the regeneration are
directly related to tree size before cutting.
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Summary

Tree growth of E. camaldulensis varied with the origin
of the seed, thereby determining the amount and rate of
coppice regeneration after cutting.

The number of coppice shoots, height of the tallest shoot
and biomass were directly related to tree height and girth
before coppice cutting.

Key words: Coppice regeneration, Eucalyptus camaldulensis, seed
provenance, progeny tests.

Zusammenfassung

Das Wachstum von Eucalyptus camaldulensis variiert mit
der Samenherkunft. Sie ist auch malBgebend fiir Anzahl
und Wuchs der Stockausschlidge nach dem Hieb.

Menge des Stockausschlags, Hohe der hochsten SchoB-
linge und Biomasse stehen in direkter Beziehung zur
Baumhohe und zum Umfang der Ausgangsbdume.
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Introduction

Ailanthus altissima SwincLe was introduced to England
from Nanking, China (119° E, 32° N) by d’Incarville in 1751
(Davies, 1942). From England it was introduced to North
America in the late eighteenth century (IL.ick and Brousg,
1926; Davies, 1942). Since its introduction to the Unites States
ailanthus has been used extensively as an ornamental shade
tree and has become extensively naturalized. MosLemr and
Buacouar (1970) concluded that ailanthus wood properties
resembled those of ash. Pulp and fiberboard characteristics
have been reported by several authors (Narayanamurti and
SiNGH, 1962; Apamik and Braun, 1957; Abpawmik, 1955; VipaL
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and AriBert, 1927 and Rawiincgs and Sraipr, 1924).

Because of its potential use as a fiber source and because
ailanthus grows on a variety of sites (ANoNymus, 1956;
Apawmik, 1955; RicHArRDsON, 1966) it may have economic po-
tential. No genetic investigations of ailanthus have been
performed. Its method and recency of introduction into the
United States leads to speculation that naturalized popula-
tions in the United States may differ genetically from
orginal Chinese populations because of possible inbreeding
due to a reduced gene pool, or because of adaptation to
the North American environment. This study was estab-
lished to test the hypothesis that ailanthus in the United
States is not genetically different from Chinese popula-
tions. For this purpose a series of morphological, physio-
logical and biochemical measurements were undertaken.

Material and Methods

In 1971 seed were collected from five mother trees at
each of twelve United States sources. In 1972 the People’s
Republic of China sent seed from five mother trees at each
of six sources located in mainland China. The Chinese

Silvae Genetica 23, 5 (1974)



