—— TREE DIAMETER INCREMENT IN AN UPPER MONTANE FOREST OF PUERTOQ RICO'/ __

PETER I.. WEAVER*

Ll incremento periodico anual del DAP en un rodal, previamente entresacado,
localizado en bosque montano alfo {bosque colorado) en el sudeste de Puerto Rico,
crecio a wun promedio de 0.25 emfaiio durante 27 afos. El incremento a largo plazo
era el doble de cualquier otro registrado en otro bosque colorado en la isla,

Introduction

rformation on growth rates and stand dynamics
are scarce in the neotropics, and both are
vital to forest planning and management. Such
information is needed for a variety of sites and stand
conditions, including climax and secondary forests.
In this paper, periodic anpual diameter increment
(PAI), ingrowth, mortality, basal area, and species
composition are summarized for a small plot in
southeastern Puerto Rico. Estimates are based on
measurements that span 27 years.

The study area

The Sierra de Cayey, an isolated range of
Cretaceous monadnocks Beinroth (3) in southeastern
Puerto Rico, rises to shghtly over 900 m. The
weathering of igneous rocks has created areas of
shallow and deep clays. The climax vegetation
included four montane types Beard (1, 2): Lower
Montane (tabonuco forest) at lower elevations;, Upper
Montane (colorado forest) at higher elevations; dwarf
forest on the isolated summits near Cerro La Santa:
and interspersed in the tabonuco and colorado types,
particularly in the latter, zones dominated by palm.

! Received for publication July 12, 1980.
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A recent study classified most of the area as Sub-
tropical Wet Forest; a small zone encompassing Cerro
La Santa was classified as Lower Montane Wet Forest
Ewel and Whitmore (4). Mean temperature ranges
from 25°C at the base of the mountains to about
21°C at the summits, and rainfall varies from 1900
through 2500 mmy/yr Pico er al (8).

Methods

In 1951, at 725 m elevation in previously
undisturbed colorado forest, a 0.10 ha plot was
thinned to 1700 stems/ha with a basal area of
11.4 m®/ha. Deep clay soil underies the plot.
Rainfall approaches 2500 mm/fyr, and the mean
annual temperature is about 22°C.

All trees > 4.1 em were measured with a steel
tape at D B.H. and permanetly marked with number-
ed tags at 15 cm below DB.H. to prevent errors
that swelling might cause in future measure-
ments. Crown classes also were recorded. The plot
was visited again in 1956, 1964, and 1978, and in
each instance, diameters and crown classes were
recorded; ingrowth > 4.1 ¢m was measured; and
mortality was nofed. A brief visit in 1953 provided
preliminary observations of stand development.

Resulis and discussion
Observations twe years after thinning showed

that weeds slightly over 1 m in height had invaded
the larger openings; no vines, however, were observed.
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After a 1956 hurricane, little regeneration was 12aoy 12
found, and the plot remained more open than ool — le 3
undisturbed colorado forest. Only minor damage 2 1981 £
was caused by high winds. s woof- 18"

By 1978, the mumber of stems had decreased I 182
from 1700 to about 1400/ha, bui the basal area = acol - .
increased from 11.4 to 283 m*/ha (Table 1) 5
Ingrowth amounted to 590 stems/ha, »dding 5.7 m* 200 . ®
of basal area, and mortality eliminated 880 stems/ha. J —t -

Net basal area increase during the 27 years amounted
to 16.9 m*/ha. 300+ e

Ingrowth and mortality resulted In changes in 1000} 1978 BELE
stand composition (Table 1). Miconia prasina and = >
Pspchotria berteriana,  both shortlived secondary . g0G 16 8
species, decreased substantially in number. Cecropin 2 oo IR
peltata, another secondary species, invaded the stand, e <
probably because of the availability of growing space, 2 ool {11 %@
Micropholis  cluysophylloides, a climax overstory 4
species, increased in number. Prestoea montana, a et {__l> E
climax species ubiquitous in Montane Forests in Puer- |

to Rico, invaded the plot. 5102090 p C 15§ 5 10 20 90
Digmaeter Cluss  Crown Closs Digmeter Closs
{em) temi

Differennces in increment were found among

species (TabEe 2). PADs rzmged from 0.18 cm/yr lig. |} E\Iumhcr ol .5151115/i1:1 !)y”D BH (Ziisss. Nl‘lmlwr n'l
{ Ocotea spathnlata and Cordia borinquensis. 1o Stems/la by Crown Class, and Basal Arca/ha by
or (o sp i ! q k DBH Class for Thinned Colorada 1 orst (Sube
1.05 cmfyr for Casearia arborea Species that were tropical Wet Lile Zoncy in 193] and 1978

Table 2. Periodic annual diameter increment by species from 1950 to 1978 in thinned colorado forest (Subtropical Wet Life Zone)
in Cayey for all trees that survived the entire period.

195178 Statistics D.B.H. Range
Species
195156 195664 196478 Mean cv! Stems 1951
cmfyr ) {(NoJ) {cm)
Micownie prasina 025 366 0.01 0406 28 2 4-7
Microphalis chrysophylloides 46 027 0.24 0.29% 44 17 439
Calycagonium squanidosim 034 ¢18 013 018 45 22 4-18
Inga lauring 038 (.29 0.25 028 74 12 4-26
Swietenia macrophylia 025 019 012 016 76 2 11-16
AMyrcia splendens 030 0.21 022 024 52 4 521
Ocotea spathulata 018 0.23 024 023 76 3 12-20
Rapanea feruginea 058 042 0.12 0.39 - H 14
Nectandra corfacea 020 010 002 0.08 - ! 8
Alchornes latifolia 0.75 040 0.05 G 28 - i 2
Cordia horinquensis 0.18 G603 0.01 .05 71 2 11-12
Hacuianthus salicifolius 0.88 095 0.55 672 - i 30
Sloanea berteriang 0358 040 0.42 340 - [ 22
Casearia arborea 105 0.63 G.52 {65 - 1 78
Didymopanax morotoroni 082 0.52 6.98 d8z - | 6
Myrcig deflexa (42 0.08 G.08 015 - ] 8
Mean/Total {44 0.25 (2 025 66 82 439

i OV =Cocfficien! of variation.
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better represented on the plot, Calycogonium squa-
melosum, Inga verg, and Micropholis chrysopityllor-
des, ranged from 034 through 0.46 cm/yr. From
1951-36, the codominani crown class grew the
fastest at 0435 cm/yr, followed by the dominants
at 0.38, the intermediates at 0.26, and the suppressed
stems at 0.22 cm/fyr.

The PA! for stems that survived the entire period
was 0.25 cm/yr, and ranged from 0.05 cmfyr for
Cordie boringuensis to 082 cmfyr for Didymo-
panax morototoni (Table 2). Most of the species
declined in PAI, probably because of a gradual
closing of the stand. The heavy mortality in the
5 and 10 cm D.BH classes, and the fact that by
1978 the stand had aitained a ground cover
approaching that of undisturbed colorado forest,
support this contention.

Undisturbed colorado forest in Puerto Rico
usually has a basal area around 40 m*/ha and
contains from 40-50 species (ITF Files). The long-
term PAI in both thinned and undisturbed climax
colorado forests in Maricao and Luguillo averaged
0.10-0.12 em/yr (Wadsworth (10); Tropical Forest
Experiment Station (9); Weaver {11); ITF Files). In
thinned colorado ecotone in Tore Negro and Guilarte
Forests, the PAT was about 0.14 cm/yr (ITF Files).
In all cases, the estimates are for stems = 4.1 cmin
DBH., regardless of species or crown class.
Individual stands vary in size, species composition,
and exposure; rainfall ranges from 25004000 mm/yr,
glevation from 670930 m, and basal area from
11-53 m?/ha. Except for Maricao on serpentine, all
stands are on clay soil, Tree ages are unknown. Al
measurements span 24-30 years.

The PAPs for colorado forest are well within the
range of those reported for temperate forest trees
of the United States Fowells {5). Within the colorado
forests that were studied, the long-term PAI of the
Cayey stand was twice that of afl others. Although
dircet comparisons among colorado stands are
hampered because of differences in site characteristics
and species composition, the low basal area at the
beginning of measurement in the Cayey stand
probably accounts for the difference observed.

Abstract

Periodic annual diameter increment on 2
previously thinned small plot in upper montane forest
(colorado  forest) in southeastern Puerto Rico
averaged 0.25 em/fyr over 27 years. Long-term incre-
ment was twice that recorded for other colorado
forests on the island.
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