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SUMMARY

. Seeﬂs Were coll%cted from natural F]tands of Swietenia [nacroiph%lla and
N elgnteen areas from  Mexico through Panama and seedlings from the seeds were planted
at thirteen locations In Puerto Rico and the Virgin Islands. Swietenia mahagoni from
naturalized stands in the Virgin Islands were Included” In the plantings.

- Differences exist to_var in% degrees In seed pods, seedling characteristics, survival after

Eeld é)lanting_ suscgptibiliy 0 Shoot borer. atfack, _growth rate ang leaf characteristics
etween species and” among seed sources within Specigs.. Differences between Species Were
more Important than aifférences among seed sources In the important characteristic of

adaptability as a timoer species. Planting location was also very important.

S macroph}/Ha s recommended for plantations in most of the Subtropical Moist and Vet

Ecological _Lite Zones, but only on a small, scale because of shoot borer and wee
probléms. The data suggest that native areas with the. shortest dry_season may be the best
source of seed for °S. macrophylla plantations In _Puerto "Rico. No ‘mahogany IS
recommended for the coolest, wettest portion of the Subtroglcal Wet Life Zone™ or the
Su%troplcal Lower Montane Wet Zone.” A hybrid. S macrop g/lla X . mahago_nl, S the
mahogany for planting for timber productiorf in the Subtropical Dry and tran

of the Subtropical Moist Zone.
0.D.C.232.12:176.1 Swietenia: (729.5)

tional area

RESUMEN

S escogieron semillas de Swietenia macroPhyIIa,y Swietenia himilis, de rodales naturales
en 18 areds, gesde Mexico hasta Panama,  las plantulas de estas semillas . fueron plantadas

en trece sitios en Puerto Rico y las [Slas Virgenes. En estas plantaciones s Incluyo
Swietenia mahagoni de rodales naturalizados en Islas Virgenes.

Hay diferencias, hasta clerto grado, en la forma de las bellotas, .caractersticas de las
Blantula, grado de suPer\_nv_enua despues ge . plant da?, susceptibilidad a ata_gue d?I
arrenador, 8ra(ilo de_cemmlenof_o g caracteristicas de fa hoia, enpre. 1as esRems %/ ;
g_r cedencia de las semillas. Las diferéncias entre especies resultaron mas Importantes %u as
Iferencias entre procedencias, en su Importante caracteristica de adaptabilidad como especie
maderable. Tambien fue muy Importante el sitio donde se plantaron.

5. macrophylla es recomendada gara [a, mayoria de las plantaciones en Zonas de Vida
Ecololglc? Muy Humeda Hum%da Ubtropical, “pero solamente en pe%luena_ escala, debido a
l0S problemas causados por el barrenador y los yerbajos. Los datos a ciumdos sugleren que
[as areas natlvas que tienen una temporada de sequia Corta podrian. ser la mejor procedencia
Para plantaciones de S. macrophylla en Puerto Rico. No se recomienda. nipglna caopa Znara
a parte mas fresca y mas humieda de la Zona Muy Humeda Subtropical 0 loara @ Zona
Muy Humeda Montano ,Bago Subtropical. Para 13 produccion de madera en fa Zona Seca
Sudtropical 'y en ¢ ared fransitoria de fa Zona Humeda Subtropical [a hibrida, S
macrophylla X S. mahagoni es la caoba mas apropiada a ser plantada.
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INTRODUCTION AND METHODS

Seed was collected from natural stands of Honduras mahogany, Swietenia macrophyIIa
rng and Pacific  manogany, Swietenia humrlrs Zucc. I @ighteen areas from I\/texrco
trouId Panan in 1964 and 1965 ga e 1 Figure 1{ Mature seed gods were Usually
obtaified by shooting them from the trees, and It was attem ted to, collect five pods from
each of srxtee" trees of normal appearance In each area. Ir co llection HGA the' seed ha
fallen and was collected from underneath the mother trees. The . collection areas, mother
grnegs”lseed pods, and season of maximum seed ripeness are described in Appendixes |

The seeds were obtained In two trips approximatel 1y one year apart and the resulting two
seed collections were sown as separate. experiments. The frrst trip covered the norther part
of the collection area (all the” Mexico seed sources and one of S. macrophylla from
Guatemala) and the second trip covered the southern part. Seedlings were produced b
directly sowing soil-filled polyethylene bags. The seedlings of each mother free. were
grouped togetier In the nursery dnd the groups were distfibuted In random order In the
eds, No measurements were made of  the seedlings from the northern collection, J
neignt, numoer of simple leaves, and presence or absence of congound leaves were recorde
for” the Pve tallest seedlings from each  mother tree from the southern  collection five
months after sowing

Aporoxrmately seven-month seedlrng of_ the nine seed sources from . the northem
collection were planted at eleven locations rn Puerto cho and two_ In St. Croix, US Virgin
|slands tTabIe 2).. The locations are ranked In Table 2 In a'nooroxrmate order of decreasrnd
temperature and Increasing rainfall, so that Coamo Is hot and very dry, and Gur arte C00
and. very wet. Added. to”the plantings, except at Estate Jealous Were see [Ings of \est
Indies Mmanogany, Swiefenia mahagoni Jacquin, grown from seed collected in~St. Croix
Where this species has pecome raturalrzed he rnrtraI pantrnd s In. St. Croix were destroyed
Y rror and were replanted ten monts ater Te eeven ocatrons rn Puerto Rico \iere
panted with a oroxrmately seven-month se lings  of t e south ern collection approximately
ear after planting the northern. seealings.” Usually the planting areas of the *two
coI ections were side” by sice Wrthrn locations, aIthour%h occasronally they had .to be
separated hecause  of terrain. For example, at Guajafaca In  the Irmes one hills of
nort Western Puerto Rjco, the two collections were glanted at the bottom of different sink
holes. The (o ntings of the southern collection included ten seed sources, but one has been
excluded from the”report because all of its seedlings came from a single mother tree.
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The planting design was the same at each location for each collection, and 2.4 meter
square sacrhg< Was (ISeq throa%I out. . The basic units were srnge tree nlots’ arrahgcd nto 3

ot X tﬂ Squiare tecs e drffereh] t seed sourcesY]vre planteg Clh eacn nlock, There
ere 32 blocks for each collection at each location and t ese were Iar out In a 4 plock X

Sbtec rectanq It} as attehpted {0 Irt the same num e{ 0l seed rn% 'om each o( 16
mother trees dt each location. However, this was rrot possible because ot lack ol seed rnqI

for some_mother trees. less than 16 mother trees% so&rrces MHA and MPA. and the 9 ce
instead of a 10 cell block. There Was a consideranle difference amo l\/% seed SOUICES rn the

broadness of the genetic. hase (Table 3). At one extreme source HVB was represente In
the eleven Puerto rco field 'oantrn% iy only 7 mother trees and there was large variation
n the n%rm er of h I\EB ganted on1 %ach of the seven. One mother tree alone Wa S the
source of 46% of the HMB Seedlin

At the other extreme the number of seedlings planted
from each mother tree of source HSA only ranged from 20 to 24

The Puerto Rico locations except Coamo were planted within a period ot Six weeks with
the seedlings from the northern collection. Coamo, was planted six weeks later than any
other. All "Puerto Rico Iocatroas Were nlanted Wrthrh a period of four weeks with the

southern seedlr nos. Most of the ahtrns occurred In the _months of November and
Decemb er o 1904 an 1965 SeedPn S Rat dw Wrthrn the first few months p%ahtr

0l
were replaced within er%ht months of the Initial planting tor the complete repIahtrhg n S?

Croix) and usually within four months. Five percent “of the northern seedlings and SiX
percent of the southern were replaced.

Fretd measuremehts have been made a numb er of trmes SInce pIahtrng Recorded were
Burvrva ht and diameter breast er%h gDB and whether or not tees were attacked
g/ the ma q Xshoot Orer, Hg/gsrpyl ndella Zeller durrhg the precedrg el ntli
(hort survival and . growt are d on ‘measurements made urrng late l\/Iac eary Apri

N Puerto RIco and mic Fe uary, 1971, rn St. Croix. The frees of north ern orrgrh
were then In therr seventh ear of Hrowth sixth vear n St Crorx and the southern tr 3

were In_thelr Sixth year, renoit on' shoot borer is based primarily op data recor
during Fedruary and yI\/tarch of 1969, when 1t was still possehle tg drstrngursh the tip of th

leader.

Measurements of leaf characteristics were also made In 1969 on a sub-sample of trees
The locations In Puerto Rico were stratified nto three SIze classes based on herlqht From
each strafum one location was selected at random, and at each location five sample trees of
each seed source were randomly selected, From each tree one matyre, undamaPed leaf was
Selected from one of Sixteen Crown re?rons Measured were lengths of petioles, rachises,
leaflets, and petiolules: leaflet length; leaflet maximum width: and number of leaflets

Statrstrcal analysrs of field survival and, growth posed a problem because of the
non-orth o%ona field design, replantings, . missing plots, djfferences In measured growth
intervals, eterogenerty of variances, aid’ interactions. Therefore, for many comparisons, no
statistical analyses of Variance were made. Mean annual herght increment s used for marx
com&arrsons 0 adjust for the differences in measurement periogs. On suhsets of data .0

analyses of Variance were made the following was done: for survival, transformation
fo arc sin’ values and  two-way ﬂnova for height” and DBH, multiple regression anal Slt

ignoring differences In length of the measurement periods; the five percent confidence [eve
was chosen for establishing statistical significance.
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RESULTS
Seedling characteristics —southern collection

The ning soutnern seed :sources; varied In seedling height, number of simple_ leaves and
number of compound leaves (Taple 4). The superior hel%ht of seed sources MNB and MNA
was later to be found In the field plantln?s. Except for fhis, nursery helcghts did not predict
future field results, The number of mmge, leaves on a seedling was Independent of species
and seedling height, and there was no obvious, relationship to geographlc orgin. The average
seed source’ of S. macrophylla has few seedlings with compound leaves after five months
growth In the nursery and ‘those of S, humilis "had many. However, few seedlings of seed
Source HGA had compoung leaves and this resemblance “of HGA to typical S. macrophylla
was found In subsequent field analyses. HCA showed an Intermediate” response In seedlings
with compound leaves, as It often did later in other characteristics.

Survival In field plantings

Amuch greater percentage of S macropm(lla (I\A?_ trees survived than trees of S. humilis (H) an
5. mahagoni (WIM) whenaveraged .over all planfing locations gable h.). However, theré wa
a major " Interaction. In specles Survival with .moisture re%lme of the plantln% location. At th
drier “planting_[ocations, “survival of S humilis and S. . aha?onl_ was greater than that of S
macro h;(]lla. This difference on_ the drier sites was statistically. 3|?n|f|c nt In_the plantings of
maeth asgoounti ern collection only. There was no difference In survival between S. humilis and S

Within a species there was considerable variation In survival associated with seed source.
On the wetter sites there were statistically significant differences amon% seed sources of S,
macrophylla of both northern and southern collections, and among.S. umills seed sources
of *tRe “southern, but not northern collection, However, on drier locations the only
significant_ difference among seed sources within a species was _that of S. humilis seed
sources of the northern collection. The most outstanding variation assoclated with See
source was that of seed. source HGA which survived 1M a pattern more tﬁ/ ical of S
macrophylla than S. humilis ﬂe percentage survival was greater on wetter than .on drier
locations), and that of HCA which Survived equally well on both wet and dry locations.

~In_addition to the djstinction In survival between wetter and drier locations, there were
significant  differences In-_supvival among locations, within the two moisture classifications
(Table 6).. Very low survival occurred &t Estate Jealousy, where there were maintenance
problems In- additjon to d"ought; In the northern, collection at Guilarte, where road building
activity caused soil movement over some plots; in the southem collection at Coamo, wher?
severe” grougnt occurred during the estaplishment Eerlod; and among most seed squrces of
S. humilis da S. mahagoni on many of the weter sites es&)_?ually at the three that were
mobabl the %oolest and wettest, ar*cao,. I\/Iatrwlas, and Guilarte. _Thfre Was no,e,ldercT
at within the two moisture classifications the pattern of survival of any Individua
seeg source from Iocatmg to location differed from that of the overall speciés, Including
seed sources HGA and HCA

(
S
:

S
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Seven locations were selected for more Intensive statistical analyses of survival on the
basis of their lack of estaplishment problems, presence of hoth collections, and climatic

surtability for mahogany cultyre, Seed sources of poor adaptanility (S_managoni and all out
one . seed souree ofg S.y hLﬂHls) at these iocaﬂorﬁ)s Were |%xclud%/d.( There Were statlstmeﬁ%
odl.

significant differences In survival associated with seed source .and planting location (Table
Bt In general suivival of all seed sources and af all planting |ocationS was fair to

ral sl 0
There was little aifference In survival between collections and™ there was a greater ran%e In
survival assoclated with planting locations than with seed source.

Shoot borer attack

As of January 1969, four and three years respectively after planting the northern ang
southern collections, shoot borer attacks . were recorded at seven [ocations (Table 8).
Unatacked were the two St Croix locations, Guajataca, and. the three %ooles Wette
locations In Pﬂ)erto Rico. Very few trees were attacked at Rio_ Abajo, while attack Waé
neavy at Cambalache, Tract 7105, and El Verde, B%//verearlgei 1971 eb&l'[ Guagata%a an

Maricao of the borer-free locations In early 1969 were Deing attacked, somé of them

heavily, and attack at Rio Abajo had become” heavy, as shown below:

Shoot borer. att?ck N Iat%< 1970-early 1971 In
previously unattacked locations
L ocation Trees attacked (%)
JEAL 78
THOM J
RABA i
MATR 20
GUIL al

In contrast at Coamo, Las Marlas, and Guavate, alr
1970 and 1971 while at Cambalache, Tract 1
heavily. Shoot borer attack at the various locations co

05, and

ost no new attacks were recorded In
nd El Verde, borer attack continued

ild be classified as follows:

Serious

JEAL
THOM
CAMB
T105
RABA
EVER

A

variation In 3%
HCA, again S

SOUICES.

mahagom showed N
sceptibil

|

reater percentage of S. macrophylla tr

g signs of atta%ly Fr ai)
Ity 10 borer att
OWIng characteristics o

Extent of Shoot Borer Attack Problem

Minor (NSCL)JrKJ
E%)/IAAI\F/%‘ MARI
GUAV

MATR

GUIL

ees were attacked than S. humilis trees, and
ere was no evidence of. geodrapnical
In S. humlis HGA an

| 8%. Th
ck within 5. macrophylla. Wit
3. macrop yWa, \/Jgr attac eg more than other seeg

i



Growth In field plantings

Height growth followed a pattern simifar to survival. Trees of S. macrophylla grew more
rapldly_m hejght than trees of S. humilis and. S. mahagoni 1(Table 9). Again there was an
Interaction with moisture regime of the planting location. Trees of S, macrophylla grew
more rapidly on wetter siteS than drier sites, While trees of S. humilis and S, maha?om
grew more “rapidly. on_drier than wetter sites, but. never more rapidly than trees of S
macrophlyllla (Ignaring Individual . seed source Vvariations). And %%am HGA ang to some
extent, HCA, "exnibited characteristics typical of S. macrophylla. There was no difference In
the rate of growth between S. humilis and S. mahagoni.

Growth of S macroprhylla was poorest at the driest (COAM) and the three coolest
wettest locations (MART,” MATR, GUIL), and of the remaining, locations growth of 3
macrophylla was best at the three QGUAJ, | MAR, GUAV) where 'shoot _borer attack wasn’t
q Serlous Rr?blem Table 10). Statistical analysis of the sjx fastest (I]rowln% seed sources_(all
S.. macropnylla exc Rt for HGA) of .each collection on the seven focations In Puerto Rico
With the pest %rovvt revealed statistically significant djfferences assoclated with seed source
and t[%Iantln location _gTabIe 11). The f?w months difference In the measured period of
grow - Dbetween locatjons was Ignored_for this analysis. Poorest. growth In the northern
ollection was that of MMA and MME, although MME did relatively much better at the
drier location (Table 9). The two sputhern most sources of S. macrophylla and. the.S.
humilis source . ?A %rew poorest withjp the southern colleftlon_, although on drier Sites
they grew relatively better. 'S. macropnylla of the southern collection has grown faster than
that Of the northern collection, and seéd sources MNB and MNA have grown outstandingly.
At a moist site_with only minor_shoot borer_ attack (LMAR), these two seed sources grew
at a rate of 1.75 meters’a year. This superiority, however, did not occur on the drier Sites.

_Best height growth occurred af the three locations (LMAR, GUAV, and GUAJ) with
little or no bofer attack. Although not analyzed statistically growth was also good ‘at the
two St Croix locations (1.0 m/yr.). DBH growth fitted In the pattern of height growth
with. the exception of the noithérn collection at El Verde,. where DBH growth was

{]eel%tﬁ\t/ely better than height, no doubt reflecting the greater impact of shodt borer on

Leaf dimensions

The leaves of S. macrophylla trees had more leaflets and . were Iar%er than those of S.
humilis, which In turn were greater than those, of S managoni (Table 12). The numbers an
s1zes varled with seed s?urce within a ?geues, but there Were no obvious geographical
%tterns n%r |mpc%rtant djfferences excePt r seed soyrce HGA and to a I?sser extent ‘HCA.

ese exhibited characteristics typical of S. macrophylla Instead of S. humilis.

Planting location had a greater effect on petiole and rachis length than seed source. For
examgole, location variance “accounted for 23% of the total varidnce n petiole Ifngfth %S
é)o ed to Q% for seed source variance, However, the total Ienlgth of the main ledf axis

O . . . ) \ .
fé) Hole .ﬁ}lus.racms) varied little from location to location, noi” did leaflet number and
aflet dimensions.



DISCUSSION

Differences exist among seed sources. of Swretenra In seed p0ds (A gendrx III% seedling
characteristics (Table 4). survrvaI after freId )pantmg (Table 5), susceptibility to shqot borer

attack (Table  8), orowth rate (Table 9), and™ leaf charaoterrstrcs (Table 1), These
differences could nof’ be related to a (eo raphroal pattern, althougn superficial examination

r might duga%?ft one. For ex%am’ble the nor her most seed source of S MMA
Ve grew Jeast the 5 macropnylla_seed sources. However, in_addition to
eing the northernmost, it wes also the oné with the greatest variation in plantable

seed?ngs produced per mother tree (Table 33 and the seed was collected In an area where
consideranle dysgenic selection apparently had occurred (Appendix 1)

The greatest practical differences .were those Dbetween species and those caused by
planting "location, the latter In turn ranuenced by shoot borer attack. S macrothIIa hds
growr faster than S humrIrs and S, ma agonr on aII types of sites. although the latter two

/e more arougnt resisant. maororo VIld then rs the” species ot chorce for lJoantrnpg With m
most of the ~Subtrop roa I\/torst ad \Wet Eco rcat Life Zones of Puerto r

Subtropical Dry and ntetr nsitional area 0 eSu tro oa I\/torst one, the
macrobfkvﬁa xryS mah ouldrb f eJ fG E) r%scoe 92¥ [ as

agon] S antr Chto 6, a E
yet t0 Oe shown by ex errmentatron We er the { outdaso e preferred fn_ wet or
Zones. Manhoganies do not seem adapted to the Su tropical |.ower Montane \Wet Zone or
the wettest part of the Subtropical Wet Zone, nor to serpentine soils, the soil type ot the

Maricao location.

Shoot borer _had a Er)rreat impact on mahogany growth. It seems certain that the
ﬂoganres at T ct 105, E Verde, Ca}mbalao(he and Rio Abajo would have heen much
ta er I the not been- attacked. of attack at some locations is difficult, to

explain. _Sh e on te trees reportealy protects arrqamst attac él\/lars all, 1939 Tropical
Forest Experiment Station, 1953; Gri gma and Gafa, 1970), and the mahoganies at La

Marias, Guavate, and Guagataca did have some sha% e from surrounding forest “anc porson
overstory trees, while_those at El Verde, Cambalache, and Rro Abajo™ were In open fielas,
However, trees at Tract 105 also, had some shade on them. Nevertheless from  past
experience Wrth man ogang culture it seems safe fo conclude that the . trees at F[ Verge,
Cambalacne, and Rio Abajo were severelé attacked because they were in open fields. The
Jow incidence of attac at Matrullas, Gul arte an I\/tancao -te cessation of attack at
Coamo, and the lower atfack Incidence of S. humilis certaml gr were partially related to
poorer tree growth, since, the moth stage of the borer Is attractd {0 fresh follage (lGnJRma
and Gara, 170t)h Climatic_effects on Dorer actrvrtzvas we|l as. some_shade ma%/ ave
contributed to the lower incidence at the coolest, Wettest locations. Tree growth at Estates
Thomas and Jealousy did not seem aff ected b s oot borer onty because these attacks did
not occH untrl after a period of Initial very rdpid ﬂ rovvt In te ears to come the
effect_should become miore evrdent The raso for t a ed attack 4t Estates Thomas
and Jealousy, where the plantings are In open fields, no out Was caused Dby acverse
climatological factors and initially”low levels of shoot borer population. Only S. mahagoni
of all the seed sources studied showed Immunity to attack.




If S, macrophB/IIa S t0 be planted, then where should the seed come from? Selectjon of
collection area Dased on climate as a criterion might be rational. There was an obvious
Interaction of seed source with moisture reglme of “the /flantlng locations and this can be
more or less related to the length of the Qry Season IQBendlx ) of the seed collection
areas. The  fastest r%rowmq seed  SOUICES ((jl\/l A and at moist and wet locations

Or| ma\ted In the a afs with the st rteﬁt rg/ season, and the two Roor st growers at the
same _locations were from areas with the, [ongest dry. season. At the drier” locations this

superiority of MNA and MNB did not exist. S, humilis seed source, HGA %ame from an
area WIth™ the shortest dry season for this species, and this might exPIaln_ Its Detter growtn.
However, there_are obstacles to comRIeter acoepting this iar ument, Firstly, seed Sources
MMA and MME came from areas with a fot of dysgenic selection. Secondly, on the drier

0
Sltes shoot borer attack may have tended to keep “all seed sources af uniform height b
kil?ing pack new shoots of aX lengths, T eirdly, recoPds were not kept of seedling yiel fror%/

seed “sown, or the percentage of Seealings used. It Is possible, that at least some™of the seed
source variation could be Tue to différent selection” Intensities within the nursery (Geary

and Barros, 1973).

Probably the most Important question IS whether manogany plantations should e
established. Experience has shown that weeds are a serious, problem In mahogany culture In
Puerto Rico and are exg_enswe to control, I\/Iah_o?anles maintain a narrow. ciown for man
years, thus not suppres |n(h1 weeds; and I moist and. wet zones on fertile Sites, vines are
continuously suppressing the trees, On well cleaned sites, shoot borers often ruin the tree

form and “reduce growth. Therefore,. we do not recommend mahg any plantations  be
estanlished on a large scale In Subgropical Moist and \Vet Zones. Individual landowners may

be willing to do thé_required weeding effort with small plantations on nutrient rich. sites t0
?row, this fine quality -cabinet wood. In the Subtropical Dry Life Zone and einto the
ransitional  area " .of “the Subtrot)lcal Moist [plantm&} of hybrid mahoganies has heen
recommended, mainly because It Is for all practical purposes the only timDer tree that can
be recommended. Growers In the drier areas can Keep Drush around young trees o cast
shade on the crowns to reduce borer attack and later when,crowns emerge ‘into full lignt,
Rrune to single leacers following shoot borer attack. In moist and wet Zones, landowners

ave a choice of pines, eucalypts, and teak, among other species, that are easier an
cheaper to grow.

~ Priority research on manhoganies In Puertg Rico and the Virgin Islands should be. on
improving . cultural techniques “to reduce weeding costs, controlling shoot borer, and trying
the hybrid In the moist and wet zones. More genecology would have lesser priority.
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Honduras

Costa Rica

Flgure 1 Seed collection areas in Mexico and
Central America, codes as In Table 1



Table 3.— Variation In number of seedlings planted for
seed sources and mother trees.

Seedlings Coefficient of
Seed Mother trees 1In planted”™/ variation™. "

Source plantings (no.) (no.) )

MMA 12 263 137
MMB 16 350 33
MMC 14 367 80
MMD 16 343 34
MME 16 361 10
MGA 16 347 17
MHA 7 254 99
MNA 16 350 14
MNB 16 335 43
MPA 15 349 7
MPB 16 351 12
HMA 14 357 80
HMB 7 156 123
HME 16 337 S
HGA 15 351 19
HSA 16 352 6
HNA 16 351 S
HCA 16 348 20

a/ Inittial fTield planting, 1.e., excludes replacements.

b/ Standard deviation of number of seedlings planted from each mother tree,
times 100, and divided by the average number of seedlings planted per
mother tree.



Seed
Source

MHA
MNA
MNB
MPA
MPB

a/ Mean of five tallest seedlings from each mother tree

19.
24 .
24 .
20.
18.
21.
21.
20.
20.

o NNDMWOOOW O O
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Seed
source

MMA
MMB

MMC
MMD
MME

MGA

M mean

H mean

WIM

Northern collection

All 13

locations

12
12
/3
75

70

38

41

— Survagad gf su)i.zte.nC

axed sources

the Virgin Islands as
of the planting

9 wetter
locations

% survival

/3
80
/1
144
Va4
81

76
26
28
27

27

23

4 drier
locations

48

53
48

60

63

o6

60
4

69

63

In Puerto RiIco and

influenced by moisture regime

Seed
source

MHA

MNA
MNB

MPA
MPB

M mean

H mean

location.

Southern collection

All 11

locations

82
80
76
66

21

/5

80
47

21
61

9 wetter
locations

% survival

89
83
87

12
/8

83

85

41
33
71

29

2 drier
locations

20
40
26

37
52

41

28

4
80

12



Moisture
regime

Drier

Wetter

Table 6.— Variation

Location

COAM
JEAL
THOM
CAMB

GUAJ
T105
LMAR
RABA
EVER
GUAV
MARI

MATR
GUIL

Virgin

Northern collection

MCLCAOpKifttCL

52
18

70

/6

71
/70
83
92
/8
12
o6

Islands]

humCLG>

/6
26
91
71

18
29
41
79
2

o1 O O o

In survival of Slvzex&nia species fTrom
location to location

In Puerto Rico and the

Mahagonl

% survival
84

89
/0

17
3
2(
43
59
26
14
A
8

Southern collection

magnophytfaa

8/
87
73
93
01
88
63
12
87

houniLCo



Table 7 .— Statistically significant differences iIn survival
among selecF~-StOx.eX&ma seed sources and planting locations.

Variation among seed sources

Northern collection Southern collection
Seed Survival Seed Survival
source % source &

MGA gq B/ HGA 031
MMD 82 MPB 89
MME 82 MHA 88
MMB 80 MNA 85
MMA 72 MNB 81
MMC 72 MPA 75

Variation among planting locations

Northern collection Southern collection

Planting Survival Planting Survival

location 0 location b
GUAV o2 RABA o3
EVER 388 EVER 02
T105 85 GUAJ 88
GUAJ 76 GUAV 88
LMAR 71 T105 38
CAMB 70 LMAR /6
RABA 70 CAMB 70

al

— Values not connected by a line are StatiStically different
at the 5% confidence level



Table 8.- Shoot borer attack i1n field plantings 1n early 19.61.

Northern collection Southern collection
Planting Trees Seed Trees Seed Trees
location attacked source attacked source attacked
0 ()a/ (%)a/
COAM 34 MMA 66 MHA 64
JEAL 0 MMB 68 MNA 64
THOM 0 MMC 63 MNB 73
CAMB 01 MMD 65 MPA 60
GUAJ 0 MME 64 MPB 59
T105 74 MGA 64 M mean 64
LMAR 28 M mean 65
RABA 2 HGA 65
EVER 05 HMA 56 HSA 52
GUAV 37 HMB 42 HNA 45
MARI 0 HME 46 HCA 64
MATR 0 H mean 48 H mean 56
GUIL 0
WIM 0

—kt the six locations with most attack



Table 9.— Annual heirght growth of five-to-six year old SWlexer)“ seed sources iIn Puerto
Rico and the Virgin Islands as iInfluenced by moisture regime ol tne planting location.

Northern collection Southern collection
Seed All 13 O wetter 4 drier Seed All 11 O wetter 2 dri?r
source locations locations locations source locations locations locations
me ters/year meters/year
MMA 0.79 0.82 0.74 MHA 1.00 1.05 0.78
MMB 0.88 0.94 0.77 MNA 1.05 1.13 0.70
MMC 0.87 0.89 0.83 MNB 1.14 1.24 0.66
MMD 0.88 0.89 0.86 MPA 0.82 0.83 0.74
MHE 0.84 0.83 0.88 MPB 0.81 0.81 0.82
MGA 0.90 0.93 0.84 M mean 0.96 1.01 0.74
_ 0.88 0.82
" mean 056 HGA 0.78 0.80 0.68
HMA 0.47 0.34 0.78 HSA 0.36 0.31 0.55
HVIB 0.44 0.31 0.75 HNA 0.40 0.36 0.58
HVE 0.40 0.23 0.77 HCA 0.62 0.60 0.67
H mean 0.44 0.30 0.76 H mean 0.54 0.52 0.62
WIM 0.45 0.34 0.71



Table 10.— Annual height growth of SwheX&Vlia. species
on Puerto Rico and Virgin Islands planting locations

Planting Slﬂ)ng(U/\/LO_ SIA L&I(LV| L&
location vmcAopkytta. KumoUA makagovU
meters/year

COAM 0.48 0.41 0.44
JEAL 1.04 0.96 coece
THOM 0.96 0.88 0.79
CAMB 0.89 0.82 0.58
GUAJ 1.33 0.47 0.18
T105 1.01 0.40 0.22
LMAR 1.41 0.73 0.25
RABA 0.81 0.62 0.35
EVER 0.82 0.52 0.56
GUAV 1.27 0.52 0.56
MARI 0.67 0.13 0.21
MATR 0.53 0.17 0.29
GUIL 0.63 0.28 0.46



Table 11.— Height of the fastest growing five-to-six-years-old seed
sources of SW-L'['[G.I‘U.QL on the best sites In Puerto RIco.

Height growth DBH growth

Seed source Heirght Seed source DBH
Comparison or location (meters) or location (cm)
Northern seed sources”®/ MMB 6.6 SJ MMB 8.2
MGA 6.6 MGA 7.4
MMD 6.4 MMC 7.3
MMC 6.3 MMD 7.2
MME 6.1 MMA 6.8
MMA 5.7 MME 6.6
Southern seed sources MNB 7.4 MNB 7.1
MNA 6.9 MNA 6.8
MHA 6.3 MHA 6.8
MPB 5.5 HGA 6.7
HGA 5.4 MPA 5.6
MPA 5.3 MPB 5.5
Locations over
northern sources® LMAR 8.0 GUAV 8.5
GUAV 7.9 LMAR 8.3
GUAJ 7.3 EVER 7.6
T105 5.9 T105 7.0
EVER 5.2 GUAJ 6.8
CAMB 5.1 CAMB 6.7
RABA 4.6 RABA 5.9
Locations over
southern sourcesb/ LMAR 8.6 LMAR 8.7
GUAJ 7.8 GUAJ 6.6
GUAV 6.6 GUAV 6.6
T105 5.5 CAMB 6.3
CAMB 5.4 RABA 6.1
RABA 5.0 T105 5.4
EVER 4.0 EVER 5.3
a/

Approximately six years after planting.

b/

Approximately fTive years after planting.

e

“values not connected by a line are statistically different at the 5/

confidence level.



Table 12.— Leaflet numbers and leaf dimensions of Swfc&tenta seed sources.

Seed Leaflets Petiole Rachis Petiolule Leaflet Leaflet
source (no.) length(cm) length(cm) length(cm) length(cm) width(cm)
MMA 11.3 14 30 0.52 19 6.5
MMB 12 .4 20 31 0.62 20 7.3
MMC 11.0 20 29 0.70 19 7.1
MMD 11.4 15 24 0.50 17 5.9
MME 10.8 15 24 0.48 16 6.1
MGA 11.3 19 21 0.56 17 6.1
MHA 10.5 18 26 0.52 19 6.6
MNA 11.1 18 27 0.42 17 5.8
MNB 10.3 16 27 0.52 19 6.5
MPA 0.4 14 22 0.58 15 5.9
MPB 11.3 19 24 0.61 15 6.1
M mean 11.0 17 26 0.55 18 6.3
HMA 0.8 11 16 0.27 10 4.2
HVB 9.3 11 16 0.10 11 4_6
HME 10.4 10 14 0.19 10 4.0
HGA 10.5 20 28 0.80 18 6.8
HNA 9.9 12 17 0.24 11 4.2
HSA 0.4 13 13 0.16 11 4_2
HCA 12.1 11 23 0.29 13 5.0
H mean 10.2 13 18 0.29 12 4.7
WIM 0.7 5 8 0.27 5 2.1
[ocatfbnél

GUAJ 11.4 12 26 0.46 15 5.8
LMAR 11.2 21 18 0.47 16 5.5
MARI 0.4 13 30 0.42 18 5.8

s. mahagoylt (wim) excluded.



Dry Season onth

giﬁice from to (Ol\lg_)S Altitude (meters)
MMA Nov. May 4 25
MMB Jan. May 5 90
MMC Feb. April 3 640
MMD Dec. May §) 110
MME Sept. Jan.

and May June 7 30
MCA Feb. May 4 120 to 300
MHA April June 3 35
MNA mid Feb. mid April 2 O to 30
MNB March April 2 15
MPA mid Dec. April 4 1/2 380 to 710
MPB Jan. mid April 3 1/2 60
HMA Dec. May 6 150 to 210
HMB Nov. June 8 30 to 90
MHE April Sept. 6 180 to 210
HGA Dec. April 5 45
HSA Nov. April 6 460 to 610
HNA Nov . dpril §) 150
HCA Nov. May ! 90

Appendix I.— Description of the collection areas

a/ Trees found at bottom of slopes,
b/ Trees found on slopes.
c/ Collection trees foun3 In 0.5 acre area left after logging,

d/ VH= very heavy, H= heavy, M= medium, L= light, NN= next to none.

e| In the Chucunaque Indian Reservation; NN outside the reservation.

Topography

Flat

Flat

Mountainous”./

Flat

Flat

Hilly

Mountainous™-/

Flat

Flat

Mountainous”™./

Hilly—/

Hillyb/

Mountainous™./—/

Hilly—/

Flat

Hilly—/

Hilly

Flat

Exploitation

Some

None

None

Some

to muchi./

evident

evident

Twice cut to
diameter limit

none evident

None evident

None evident

Some to much

None

None

None

None

Much

Some

Much

Much

Much

to

to

to

to

evident

evident

evident

evident

Extent

of

remaining
mahogany— "

NN

M

VH

M1/

NN

NN

NN

NN

NN

NN



Appendix 11.— Description of the mother trees

Height to Height
Seed Height (meters) Diameter breast height (am) first of
source Mean Range Mean Range”’ branch (n) buttresses (m)
MMA 21 15 — 23 55 35 — 90 9 0.8
MMB 20 12 — 26 55 20 — 85 8 0.6
MMC 49 35 — 57 180 130 — 260 20 2.1
MMD 22 14 — 30 80 60 — 140 10 0.9
MME 19 15 — 24 70 40 — 145 10 0.8
MGA 30 26 — 39 90 55 — 115 15 1.3
MHA 40 34 — 52 110 75 — 130 19 2.0
MNA 39 34 — 44 75 50 — 130 17 1.2
MNB 30 24 — 34 65 55 — 80 15 1.4
MPA 31 24 — 40 90 65 — 130 17 1.2
MPB 30 24 — 37 130 55 — 200 16 2.6
HMA 12 8 — 16 45 25 — 90 4 0.0
HVB 11 6 — 15 35 15 — 60 3 0.0
HME 9 8 — 14 35 20 — 85 3 0.0
HGA 16 11 — 22 65 25 — 100 8 0.5
HSA 9 8 — 11 20 15 — 30 3 0.0
HNA 10 8 — 14 -0 15 — 60 3 0.0

HCA 14 9 19 25 25 100 4 0.3



Appendix 111.— Description of the seed pods and months of
maximum seed ripeness.

Seed Pods Rates of _

source  Measured Length (cm) Diameter (cm) length to  Months of maximum
(No.) diameter seed ripeness

MMA 64 14.1 9.2 1.55 February

MMB 64 15.5 10.0 1.55 February

MMC 64 14.6 8.6 1.70 February

MMD 64 12.6 8.2 1.55 February

MME 64 12.6 8.5 1.50 February

MGA 64 14.2 8.9 1.60 late Feb., mid March

MHA 8 14.0 7.6 1.85 early February

MNA 62 13.7 7.9 1.75 February

MNB 58 13.0 7.5 1.75 February

MPA 51 14.1 8.2 1.70 December

MPB 58 14.8 8.9 1.65 mid November

HMA 64 11.8 7.9 1.50 late January

HMB 63 14.0 9.0 1.55 February

HME 42 12.6 9.4 1.35 late Dec., Jan.

HGA O e o o e o o e o o January

HSA 53 13.3 8.7 1.55 early February

HNA 42 13.4 9.6 1.40 January

HCA 55 12.8 8.6 1.50 mid Jan., early Feb.



