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The writer wis & to -oialowle bi indabtsd.ness to 

·:r k U. Va Porth ,, il'Y.icul turist of the 'frepiQM Fore1St 

Experi en tatiou, t or bi.a valU&ble elp in drawing up the 

prooe.dur~ o.r is tu<ly , cuid for his sug­

g s tiorus in the prepa ation ot th sport. 

u ure. Cab llor o o£ the Tropi,0111 ..,,or s -t l'.iXp<tt'i ent 

, tn.tio" h lpe · in. the prep r tion .of the o-iap • ; i h l o 

h • 
The ield e,.. onnel of.' 'the l., q · llo and Toro, e r o 

D1v1 ions re very o op8ra ive i.n th c ll oti o o~ t e 
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• 
Pore.stry has been leu studied. in· tro2 cal tha.il in t mper t• olitnatH·• 

n th• tro-pioa inforJM.tiott iii needed in many haaes ct o-:reatry woi-k. · 

In erto ioo, re:f'ore tatio• ha not b.een <,a.rriad on a :illl.flll -wi de 

scale. until tb• OivU:tan Co eerya.tion Corp• a.lld the. artQ 0-0 a.con ... 

struoticui Adad.nistrat1on !!ti tia'ted a tores._tey ro_gra.m in Fod :r -1 .and 

Inaul._r · orests during 1934 and. 19:Sti. P. oti.oally no r-osearo!\ H .t le 

_ lant tion osta lis.haant had bee.n. done previously. . ormal reeearoh 1nu 

not organired until 1939. 

Over 20.000 -.cres of- forest. f) lant&tion• etta.hli• •d by tho above, 

o.r,anbation1 ·-.itd lately by the Pu~rto iao mer enoy Frog ._ are ill 

hemt1el v-e• the mos t e.bu.ndant and readily obt..ina'ble at>urce Qf inf'orm­

ation or torett ,., ener,a.tion i,n tbe island. 'ThH• plutation.g }laye; been 

st~blishe.d under a rea Yllristy ot con,ditio :1, f'r 1()1'1 to hi h ele­

vations. and ·fro arid ~ ~ery umi climates. 

A.l t o'Llg.h rotores tio.n • li·oiiu t.nd eolmique have •vol ved upon 

reoognition ot the moat obv1ou• ta1luN• and h~ough the· findi.n.gs by 

experh.ntat:ion, no ootaprehe.ttsi.ve r ~ort had been -pr-epn.r d u.ttl g 

t~ether the great fund of information obtainable .frar.i a study ot 

lantatiou. All intond.v• 11tudy 41hould yiel. · 'tho follc!'Wing 4.nfo ... 

at1on o ve.lue to f'ore t adl'llini•tr :-tion and res :aroh. 

1·. A per:manent eoG d a:nd re!'erer{oe 01.' plantation eatabli•hment ·. 

2. A reliabl♦ e,s tt,mato o th• pluti.ng: and , 1-.ntation_ managoment 

job ahaad with. .reoomiri.8n ationa· al!I ,nade • ident by 'th .;urv•.r• 

g . A oleare:r _pieture or regeneration and. 1Mtat1on man :81ll.ent 



Ar.tar a proli .inar:r at udy o surv$ pr o edure d ring 1940. the sur11ey 

a o, r-riod ur i g rt of' 19-4 a~ l. early par t £ 1945. nty tl o sand 

aoros o.r pl t t ions in t he Caribbee..a <> t ono.l Foreat o.nd Insula..r Foret s 

were surveye d by the r e s aroh at.rt. 

• Th re ort oorrespondi to the Caz;ibbean a:tional Fo,:o et II hEtreby· 

pi:-eaented as partial fulfilment o the r equ i r ments for the degree of 

Jda.st,r ot Forestry in the C!ohool of Forestry of -tho Uni:versity of - i.oh i f;&;n• 

GENEIW. BAOKGROUUI> 

The Iela.nd of Puerto Rioo. 

Puorto Rie-o , 

area of 3435 aquar 

the "trade ind• • 

e a tilllcst 0£ the Gr ea t er Antillss., has an a p;n ·oxime. to 

miles . It 11 s ithin t e torri zone, on the ay ot 

Thi a faot and. the mou.nt a i 1ous oh&Y~oter o the s,land • ke 

a oornfor-t abla oli te . 

The island b almost a, pe.ral.lelo r · • a proximately- 100 mi.lo& long by 

3 mile wide . t e lQr1gest 1 eneion l-yin · t:ta.at an.d west. 

The topography i cha ·aoter:h d by a oentral .mount 1.nouo oore unning 

oast- tre s , au rro n e1 ov ooas I pl ins o v&;eyi.ng i dth , • os t or the 

being :n.arro • the i ,gheot el eva 100 . 439 .fe(fb, i u ound in · e Centl"al 

Mounta i ns. 

In spi ta o i t . o -al l "he. t ne i lnnd show~ surpri ir,~ va r-i,a t i on of: 

eo ogio and eographi t at r -e• • ?io6 (8} divi ed :tho h land i to ~leve 

geographio regiont . · 

The- r acord of ~v~r 10 y ars 

During t ho cool a., moJ:1 , s, o wi n tar the vora. ,e · is ?t, 0 5' . • and. duri.ng the 

warmest , antb. of' tumnor , 79-> • Temp re.tu.re H 'f'ere noea etwe!9n the 

armer ooa al lain an tho sub- ro · Gal climate of the mountainous 

i n teri or aff ect the distribution oP ~ri oultu.ral orops. 



.,., 

R11cintall ia lll<>r• Saporta.n't in o-r op diatr1'bution and ia def1ni tel7 

influential i tho ditttribution of forilst tr&e speoi ea . There i1J a wide 

range i n .r&:tntall from an average ot 86 inches In tbe arid southwest t .o 

about 188 1.ncb.e■ i n thtt Lu.quillo Mountains . 

ioonoaio 9on1ider tiona. 

Pllarto Rico, ranks ieng t.¾e moat d.~naely populated o-ountri.01 ot the 

world. At present the.r• arc, over ·600 ~r•o.na to the square ailo,. the 

greatest prepo.uderanoe being 1"1.U'&l . 'l'ho total land area h approxi-.tely 

two mi 11 ion acree, or abo\lt 1 a.ore of land per oapi ta. · Of thie land leH 

~-h&n . one-half .acre 1& oul t-b·•t•d• 'l'his land- population ratio• .te<.1_ui1"ea 

, pooialitation in a tewhlgbly p,roduotive agrio\ll-tural orop• and a gNat 
.. • 

At pr esent the, island dep.oJida '-lpon a h1glµy oomaeroialiced agrioulture . 

tho contribution bt industrial'!! t o the 1slancl ' :a inoOille ha• beon 111•11 . 

In very few other oountrie . is th.ero a grater- nee f or the moat 

su i table and i nten.sive uae of every a.o~o at land. Although a tna.X~ 

are ne~dt t o be undor ou l t iva~ion of agrio ltur~l or-0pe , there~• an 

undetemine:d. pe oenta0 c> t the U.nd whose 

duotit>n. 

Statis t i c s s pH d by the r opioal 'orest r.xpor e.'lt'- St tion, baaed 

on the 1940 oen$Ulil aro as toll<ffi'.ft: 

I,, 
acrqs . 

Oov.rnm.ent tores-ts 
Privately-owned tor t 
Cottee woodlands 

oocUand pastur a 
Total 

-:s-

(Acre■) 
74 ,8.04 

128,112 
l.76.,890 
148 ,4"87 

27 , 39~ 



The atooki~g ot the priva~ely-owned forest• and the woodland past-ures 

ia very low. Beo&\l•• ot their poor condition. -they are not contributing to 

th• extent indi cated by· their aNta. The coffee: oodlande pl"oduoe a; ,teat 

portion of" tb.& fuel p,onswneti. The governmcm·t · .fore t,, ar e under he l!lo•~ 

intensive lM.ll.Agem.ent, an, a.ore by a.ore are the highest .pn>duci.ng forests. 

Tho for·~ut · are neoe aary on at8ct.P' land.a under high rainfall l'or 1011 

stabilization and r~tar in~ o run-oft. 

The production. or tore,t produote h the other :main objective of the 

roreata . the oondi.tion and extent of tlu~ idllnd tores s .a.re auon that . th 

av Ue.ble tiaber is ina.deqUAte to aup.ply the need.a for •ood · and wood products. 

Tbua, the bulk of the island's 1 $ s i n oth oonat rq.otion and. furniture 

manu acture iJJ imported. l!!01'~vor, tho ield or the exi ting t"o-res t ioa or 

great 1:mpor-tanoe to the island £or the production of fuel and r1eultu.ral 

need-. such ,aa fence poatt • ti a• e o,. Thi• matc,rially reduce~ the im• 

portation o~ _the latter produata. 

llo •l!itabl• timber inve tor,1 h&a bo :a wi.de for the iale.nd. Tee da.l 

and Girard (11) $stimated. the .a.nnua valu · of th• t"uol ro ll souroe• in 

lS.5 million do.lb.rt or re g ly 18.6 po o nt of t he, value o all imports. · 

The labor inTelved in producing char coal alQpe 

appro,xima t ely 1,400, 0 _u-<iay-& cu' work pt1r yonr. The co tribu.tiot1 o the 

fore•t in materilf.ls £or th oo.nt uotion of ox- cart , oJt-yokes, to'ba.c·oo a t. i ok • 

reno.• poets. tiee • l'Ui:-al hou•ea , tovl and broo ,handles, re-presents a. a.ving 

ot 11.60,000 1-n the value of iJnports. 

A. CJall _but: ex ·and1ne fu ·ture i dustl'."y in the isl and co 'itJmefi 

ubout 1.aoo. 000 board feet .nnually # oi ' which abou:b &00,000 board f e-et are 

pr-odu.ced. locally 11nd the Net imp<>:r~ed. This incl des mo tly high- · rioed 



Sinoe th& island la.oks ooa:l , oil" and other p()ssible ma t erial f'or fuel, 

it iB certain that woo -will remain t he :mai souroe of f uel . Th.a amoun of 

f'uel and imb~r used h inoread:ng bGoa: 11e of the ta.at population growth. 

Teeu1dale and irfflrd · (11) estimated thnt the for•at drain is about 

30 per oent · rea-eer than the growth. 

'l'h.e following _,tat ~- r t 18 quot!'d ro thei.:r report. 

ttThe i.mporta.noe of g eater produoti.on from dl types •of wooded areas 

is obvious and euitable steps •hold bo taken to i orease the volume · of 

wood gr ewn per ·a.ore to prevent f uture • horta • • 

It there is any place where soientifio ''orest management., good 

cutting praotioes, and bringing the forest lands into a sta t e of m~.d.Jnum 

produotion ia juat ified , it 15 PUerto Rico. " 

History ot th.e ork. 

!ne. OaFibbean lfational Forest oonsiete ot two divisions: t he Luquillo, 

including most of the Luquill<> Mountain• on the north_ st of the i l d, ad 

t he sfi\aller Toro Negro Diviai0)1 looated on t e hi gher elevv, ion, of the 

Central ountains, about 40 mil•• aouthlres t of the .tol"ltter. · s Luquillo 

Diviaion , T&rioud:y oalled the Luquilla Foret ese e o.nd later the 

Luqu.illo • atio:nal Foi-est , wa, orlg inated by pr~sidential proolam ti.on in, 

1905. Originally it inoluded 9: out 16,000 aores,, 12,000 of whioh had been 

unolab1ed by pri va. te owner a, .and 3000 acres wnioh were ra.nsf e;t"red from t h.e 

Inaular t o tbe Federal gov.ernment . S~b.soquent land acquisition , ea eoi•lly 

arter l 34, o l~r bod the di vition to a t otal 0£ 26,251 ac r ~s . Lart e- 1cale 

planting worlc 'W&l'i ini tie.tad by suoh agenoies a.s tlie Oi.vilililn Oon&&rve.tion 

Corps and the P!.lerto · · oo Reoonatruetion Adminhtration. 

'.rhs area in no6d of artit iq1al ref orestation was xp1J.nded oonsiderably 

after the a.cquis1tioil pro,., ram inau ~ra t ed i n 1933-34. 'l'he origi."lttl f ores t 

- 5-



~ ✓wa ostly • ll t oreated, but a great porti~n of the area obtained by 

aoqu1,s1 t!on oonsis:ted. · ot opan:- 4egradad lat.l(f. In tae fall ot 1931 e1JCperi­

men.tal _plan ations were Htll.bliahed in Del alle, but the large - so&.le 

ref oro ta ti on work wa1;1 i ni t-ia ted ill 1934. · atw&•n h . yea~s 1934 · nd 

1942 a total of 3861.8 aore · of plantat on• wsre a t blished. An 

ddi tional 6:4 aero• were planted in 1946. Main.ta auoe work including re­

platiting ha• been dono at varyi11g interval o frQ the ti e of plar,,..to. ti.on 

est•blislullent to th present. • 

The Toro e ro D1via1on ·was aoqui~ed by purohas r e private owne rs 

dui"ing 1935. lt oona:l,.sts ot 6001 ores o · ore st l,.and looa.t d h i gh on the 

• its ot the Cordillera Central. 

Pla~ti~g work i tart4-d""1n Toro Negro du~ing 1933. As al l planta .ion -

was eate.blished around Ouineo Lake. La.rg~-aoale ~af'oro t ation •ork ata.r d 

in t>a a Juana. during 1934. Planting and roplant1ng continued at varying 

inter-va.la to the resent. Up te June 1945 k total o 1866 e.or ce:s of plant ­

ation s had been establiahed in this division. 

P OOEDURE 

The ta ••~ obtained by 1nte.rpretation of tho oondltion or the t nda 

and .failed s. ot s by personnpl well acqu.aintod nth the history anrl o~:ndition 

of t ho plantations. ddi tio al a.ta was provi ed. by te porary s pl e pl ot 

in those •reas deae.ning more intensive, study. 

A. preliminary study showed the i poasibili . ·of adnp ti.ng randomized-

- sample au.rvey eo ni quea to 1 tationa. Th.ia was he ·r e 1;i..l t of the great 

heterogeneity ot the stands· t hemitelves and ot moat eites . Repeat d re­

planting• .made with several species, plus rug ~d !'$lief and reat s' t& 

variability.- did Qt pe . it obtaining t e r qui red · a.ta r om plot . loo · ed 

at random.. Ro u l ts obt ained t rom general reooru.iai ssance, t he tudy ot 



pla.nttng aiad ztUr eey reoordi~ ~d from the study or urpoaely selected sample 

plota . w re oonlidered v-ery ade uate to form 'blll.sie tor :r:-~liabl oo olu •i on.a. 

e•ul t• wer• q:u.ali iecl e.ooord.ing to the methods -u11ed. . 

The rooo,nnaissanoe oonsisted of going through the . b .ntation , 8l!lpJ.1 

the different sites ; and t.kl data. on el e 81,)&oiee: relationship• a.n.d 

00J11plete note~ iu llu•trated by toi"llt 2 of the appendix. lt was not po• ibls 

to k• at\¥ hard and fa.st r~le a• to ·the number or "•i te atudio3'1 • ln the 

Ltlqu1llo Dirldon, 62 •ite st.ud.ie-a W'e+e reoo.rded.. 

Ju sit• studi•• were,_ made 011 every aite an.d 'With evf!lry pecies pr,es-e · 

in good a ands~ ll ,of the te11q>.orary rowth plot wer• loo ted ~here, i te 

study had been al.r .. dy made . 

Data wa.s ala"O. obtained ham ono- tourtla aore Qirsular grcr,rth plots of 

59 root rad.iufl. The diameter of ttv•ey tree 1tH1d• th• plot na mo•sured at 

broaat height. · TM a·Hra e e.nd miaxiiawrl beighte ••r$ eatimatsd !or ea~h plot. 

form and vigor 'Whioh 

o.ould beocJY part .o'f the ,final orop) and poo:r trees •hi.oh were those •Of poor 

.form OJ" atta-0ked by inaeots, di ■eaae • Ol" Qtherw-ise wrthrit-ty and ot low 

vigor. 

Th• analysi• inalud e a para to ta~ula.tion of the d ta .f'FO'ui the rowt 1 

plots and .rr o• the site 1Jtudiea for presentation in thi report. 

PHYSI CAL F 

tuquillo Division. 

Tb.e Lu.q11illo D'-i,viaion of the Oa. i ;'bean · a ,,.ional For-eet oomprises at . 

r••ent a total o-r 25 .261 ao:rea including the te~per port1on of the Luqllillo 

O\,u1tain•• 

Thi• rango i sep ~ated f rom th, Oentr•l Mountains and the C~rite ang. 

hAI better .knQWU ~ e i• :b."l Yunq.ue,, 3496 feet:, al thQu_gh El Toro., 3532 f~t, 

• d loo.a red ore to th so the.a,.t . iii the h1,gheat. 



.,. 

tu.,.eroua ri~era origlnat& in the area . 

t e large t 'lfithin th& Luquillo Divialo:n. '!h4t ep!tl· u · ant6 and · o Grande 

are a.mong tho la~gea iver• o The ameyes , - tho Gu~ o, 

U,-et,1 0r'tf anc1 Soil · i An in. 5n 1~v ro111ion dnoe oarly i:tolo io orli.oda 

has p:rQciuoed de.tini te dr in.a e pe.tt rn of a idly aaoending anli ltW'nerou.1 

portion of its rouka a :re v()l o nic tuffJ:t and. s l♦s armed. by d epo-ei ti.on of: 

qual"b-d1orite ty a . fl ·• dior1 tes, bei 

and deep 

Ol oari 

Qil t o a oo dit1un in•~ loh it • r.,£ U . · t1e u.ae, e.ir.oapt for 

Catalina. Th••• • and c-ul ivation b t •r , alt ou aam.e'tU,.m&s 1mtty r• 1 ated 

in the h-1.gheat rid ea; and peaks hair• ' eten oL sdfied a.• Rough tony !And • 

Climate , The location 0£ th w ~iilo oun ins as the tira hi, h 

range on tht't 'flay o/ moitrturo-ladan trade winds ooount-s for~ high unue.1 

preoipi tation. T e oot1densation of the moist r-e- l.6\.dan traile 'lfind-3 o.au•o.• 



very frequeut t"o,g• .t hi 0 h•f ela-vatie>n1. 

aintall i · ·oll diatributEtd , , , oa h it oonoe11t.-a e• 1 . th.e IUJIUl1e:r 

west . the .le•• h..um1d :per1od generally t•nd• ·l.rom th$ mO'nth of Fe .:ruacy 

to April . The rainfall reoor a ro tour s-tation.e a:re how.n in t.ble 1,. 

pa• 10. 

At .lower eleva,tion■ and in the 1110,t expostt a:rea1., • ort rllinl ·e&.s 

p•riod• during t o -.inter mon · u1 ~ff/Jot . the reau.l't of planting opera tipna. 

Kost of uhe te~•r.•tu:re . •t4 rs£ r· to ta Une. reoreati.orta.l ar«a (2050 
. ' 

feet),. whiah t• hi er than mn•t or the planta.ti-6n1. 'th.e yearly a:varagQ 

...x.iaua and minillJWll t« 1>•:-a ~•• f or ti. period are 76.l • F . ail4 6a.a• 1i . 

r••p•otinly. Th• h he•t te:iaperaturea are reo-o.rded f'rotll June to Ootober ~ 

and the lowest from January to Uaroh. 

Fa-hrenheit. 

Table .2. llanthl y_ .Ave.1".a5e Ter~•r• tur~ f .or- La ina, Luquillo Di:rltion 

Jan. .Feb. Mar. Apr ~ l Juno J1;tly OOt. ov • De9'• Total . 
66'.9 SS.6 ,a, .a 69 . 0 70.0 71.tt 12 . 0, 12.1 12·.a 71.9 70·. , , ,(18,.4 69. $ 

'to.ro legrp Division.. 

the Toro ·e • to Divi•iott of the Carllib,,an ational For st b n roughl y 

.. 
Vill alba -on tbe •out·. , the 'tl!IWP or Oroa,011:h on the ea.at~ and a..n. ea.•t-vest 

line tollQllfi'ng lat,i-tud• 1a•1tP to the nort:h. While thl• out~u J.biit oo)ii'taiu• 

over 100,000 aore• .• i t wal!I rooog · .a,ed t the imo that pro .ably not over 

i◊ ,000 &ore• oould or should be ho ght ~hil9 it was admitte th t uroha •~ 

up to 30.000 4QrBs would inclwie all 



Tabl• 1. aintall Data or Four Looaltt1es in the Luquillo Division 
Loca.lity

1

and1 io. 9£: I a. . : ' ; ' ' ' : ·: ' . 
c,levation , year• a Rainfall l Jan. ' Feb . ' ll&rch ; pr. I May : . J'une I July I Aug. t Sept • I Oat. • Jov. ,a: Deo • . a'l'otal 

: , Monthly ,, 
' & I il J J ' J J ' I 

La Mina ' 10 : Avera e t 14.06 all.9 ' 7.26 ' a.1a ,20. 99:; 17. 86• 1s.11, 19.59• 15.76 .il9.66 · 121. 19 ,17 . 96•188.1'7 
: = ays i I ·= ' " ' l : : ·, . j l .I • 

2 050 ft. l I rain • 24 · :19 : 17 117 ' 24 : 23 : .24 I 24 ' 23 ' '24 l 24: J 26 : 269 

' ; l : ' : I a I ' I ' r .& • Rto Blano.o I : Monthly ,: ; i : J ' ;l $ ; 1 • 
500 ft . . Average J 6. 02 ' 5.21 = 4.30 t 4.93 lll.50: 10.331 9.58: 11.21, 12.20 ,12.19 ,12.2-3 ; 9.90•109.46 ,. 

' ' llonthly ; &: ' & ' I l l .. l l J. 
,: 11 , Average . 11. 09 8.54 . 7.83 l a.a2 :15.49-1 14.14& ll.62, lS. 84: 15.04 Jl3. 42 116.27 :13.19sl4g.0!, .. • 

1.soo tt.. , a 'bays wtth, ' I ., I ' ' I 1 l r 'J ,, - : rain a 25 20 : 20 ; 23 26 : 26 J 27 ; 28 - 27 : 27 ' 26 ' 28 a 30$ ·, I Monthly : . 
' t ' 1 I : I A • : ' . # 

Saba. a 9 : J.verage a.21 & 3. 37 1 6 . 54 :11.27 114.94& 13.75& u,.sa, 11.14: 12.24 :13. 94 116.25, I 9 . 36&1S5~51L 
soo rt. . • ' : I ' ' I ' f I J I' J . ' # 

I I I I . : ; ,1 'f J I ' . I J l .a 
El Verde : " onthly a • I : ' ' I : ;: t ; 

-
350 f't . ; 23 ; Aver5e 1 a. 10 l 5. 25. : .5.48 I 5. 21 ' 7 .-30, 7. 681 11. 46: a.ss, 10. 34 I 1.61 ,10.s:s :10. 42: 97.66 

I & Daya •lth1 I I ' I I l J • ,t . ; ,. 
in I 14 10 I 10 9 121 12 16 13 11 a 14 16 17 1154- -

' r I I I I I J I I 



ill the 2000-:SOJO-toat zone. 'tually only 6001 acr1:u1., tnolu.di g t e hi est 

elevatioti. in th i lo.nd , are in ov rnment Olffl~rahip , bUct it ia expeoted 

th.at •uoh area be ra idly inareaaed by pos -wru- aoqui•ition. 

Geology and oila 1 VQlaanio activity has been re o:n.aible for~ rooks 

in p._rt ot tho ar&a.. 'thoae are , . aoco.rd1ng t . "Yt,rhot.f ( 6 f intr\.Uti v& orphy­

rh-1 chia ly ande3i tio invading u · •r or taoeo· ; sedimo tary , y, ool& tic 

rook• a.nc1 a.ndeaith tui'1'11 • , glame ates and aaaQciated ·conglOllleratsa . " 

Yellowitth heavy elay11 arc,- ll&pped l..01 Guiaeos- amd ·Oial 011 olays. 

llow•ver , in a l ':lmi ted area &t"ound 01.ii.tleo Lake. there .is a pur,plitlh- .f ri~ble 

permeabla cb.y knowti. as Al oneo olay_. :a.owe.rd tho we s t, in t $ U _,._. o- ayuya 

y-alley • gra.ni toid 1n.tr-usiv• . , di.<>rit(1Hl and gra i te.s re in evide oe. 

Qilf deri:ved trom. gr-.nitoid reek• are known as t:rtua.cle loam. Tb.· latt♦r 

are tho best dr&i'Qed •nd tnoJ?e fria le soils of a.ny t owid in the al'e.a. 7h.o 

higher slevatiolts to the 1rest of Gu'in•o Lake a1"e ia. ::>ed • oonta! n1ng ou h 

tony l.And . 

dear oils, pre"V'a.lt1tnt in the i ghla: t o the eaat and to a le, 

extent to the north and aout ~ are ineludod i t h.in the reo.tangle ooi:;-1,1;n•i 1d.ng 

the 41iriaion, Th r.>flCUl" e,u·t Q/ o Baut.o. and t ·Q a Ji!'it.ller exton eo th of 

C. a Bl.attoa along t e Tor-o Negro lU ve:t', a Ji a. « ort di t a.no• orth ot tho 

town of Villall)a . o ably they •ill nevar be in t50V rnJA.ent owner .f'hip dnce 

t.h y are bein cro ped and are c o •i e:red o · a :toul tural value in $pi e ot 

th• varr, iat .op topogra by . 

rhe southeMl t reai,J . he.ye a petto ilpitoue deaoel;l t 1:ow,a.r-d th• eoautal pl•in 

l eaa than ton 10 le11. away. As a cori.tequeMe. :riv r,i re short and, nUmetroua 

1;o the south an lar ar north. of t he main di n.de. ong thoae rive.r~ w io . 

~ the ctivi&ion .nd flow: south :to the Oaribba n i • a are i :Po.rtu~u.6s , I1ut.h6n . 

- 11-



Jaoagua-s; i;tut.~o, Va.pa. Deaoal:abi-ado, and Obamo. !o th-e north all ~o into the 

Areoibo and Manat! Rivers. '?ho _CaDllillai .Riif:era. fihich supplies the brg•st 

hydroeleot 1.o rojeot in th& island, bas it1 iu.adwat•i- :L.n thi• di~i•!on. 

1'he ~i vers south ot the divide &N u-.ed for :irll'ig :ting the dr-1 but 

intensiv-ely £'armed ooe.ate.l plain. · two d it haw be81l buil t W1 thin the 

division in the head'lrate,rs of ri>verl'l flowing nottb. Th.a water hrLe · bl;eti 

twmeled south to a power hou•• at 'Villalba . at the ba•• of the hills . 

• l'lith other •rea• or the isl.and , topog~aphy iii 1nf'lue1'tial 

i n detennin:i~ olimata. In Toro legr-o, the olbna.te h mpre oom.f'ort ab-1 thaQ 

at the Luquillo Moun · .na as a. ro•ul t of· a ,oooler 'tern~Jl"ature and a leH 

humid environment. 

., ,• 

~• three ainf'all station~ .in T'or6 ,lfogro J"&tigG £:rom 88. 38 inohes at 

Jlatrulla• (2300 t"tntt) to 11. 15 inches at Otdneo ~ · (5000 :fe•t) . The ?o.r-r.> 

JUuo· la-rg,errange among the dii'f.&l!'&nt locali ttea. 

)lay ia tho !IDOJa1.lh ot highe·st '.t"ainfall in both Guineo and lla"tr'Ullaa . 



Table 3. T' era'ture D ta ot ho Looa11t1ea 1n th• !oro •• l"o Divi1aioa 
Lo"°a 'Tamp. I Ifo. oft l : . I ' a .: .: t 1 : t , . 

el,eva tion l • F. l yoar~ & Jan.:. Feb.• aroh. t Apt- • . t •l • Jum,.t Jull• \IS • I Seet., Oot.t ov. , D•c• t Jumual 
l = 

. . : l -; :. ·I : : • • . . 
Jlean : I . f : ' :· " l 'I l I : ' . 
mublwn I 8-10 ' '70.5: 7-0. 9: '11. 6 : 7S.6 :'lt. 8 : 16. %: "··· '17.5 1 16.1 . r6. 5i ?4. 3t 1a.o 1 74:. S . 

Guineo Lake . 
' : . : . : ' : ' :I 

,, 
t t . .. . ,.ooo r • ' oan I, 3- 4 : 63. 3t s1.o, ,es.o : 66.3 ,s.1 .. 4 • 69.5 ;, _70. -S: 10.2 ,, 89.9 4 69.41 61. Ch 66. l J 6&. 9 

Mean 
. . 

:, t . l : ' : ' ' : l ;. 1 & . 
: ·'Jnil'llllU)n . 3-4 ' 55.6, 54.'1: 56. 'I' ~ 5?.'2 ,so.o 62 .2: 62.6.s 63. 2 t 62.'S : 61.8: 60.2.J ti7 . 9 I 69. S. . 
l . I : ; l : t I J ,J ; :I : ~ 

l t : . : . : I :a : : ,l ,. ' . . 
,; Oa:t\ i : '; • : l : : t t ;, t ' •· 

f~ro llegro t tQ!lXimWo t 6-7 74;.·'7, 74.Sc 74.8 l 75.'2 :7$.2 '18. 6'1 so.2,. 0.1 : 79.5 ' 79.0.: 11.s, 15~ J 12.2 
2,250 ft. I ' t 

f , ean : l i •l4 I 66. 5: 65. 9t 66.5 & 66.9 :oS.l : 10. 6} 71.71 72,.0' ' n.s . 10.a, 69.4: 61.5 & 6-9.0 .. 
, · i eaa " ' ' t : s &. I .: I ' J l i J 

I' lllnimum :, 13-15 & 58.Sl 57.$c 51.7 » 68.7 :61. 9 - .l 6t~'1t 63 . 11 '63.4 t 63.0 : .62.5• $1.61 59. 3 f 60. 8 



·u•t• p t•111b•r •nd otobar pproaoh or ocMd 10 lno es o.t' :r~i:ntall . 

v~rt.gO' Slonthly and a.i:mua.l r~U:ltall for !roro e l"'a i • ah.own in ta.bl • • 

The l,1.ua,uillo plan.ta.t1one are loaated ~ ele-vkti ona h•tween 500 a.nd 

2000 reet with the .r eater, portion 'l.fflder 1000 t••t, · In tQ'r e ll•gro,, plut­

ationa az:• located between 2500 nd 3500 feet . 

o data of ,r1nd ye~oai ty .and eva.pf:)f'II o.n ,rs, e, · ob~ined • but th.ore , is 

no oubt that the ,--rei.ter expoeure of t o t.uquil,:l,l) · ount.ain1· result$ in 

Planting Ob_j otina . 

the o'bjeots ot pl&Jiting ,.,. vi.euJ..li.lod; ~t ra/ien't nave been &t.b.li . ed 

by the .f'ore1tt pla.ntin polioy. The .f'ql,lowi,ig o je,otiv<t• ar, u.otad. !l!'om he 

pl•n.t1:ng policy otl946. 

•rorost pla,nti n 1 d.c;me t.n . s.rto loo (1) for ti.Ju.bar pt'oduotion aad 

(2) for wv.tel"shed proteotion. Th, f ·orJ11er- it neJLrly. al'waya _the $hie!' abjeo­

ttve. a,1. tho'.Qgh o.n &t•e bilre ti o-pe wit: very poor toils- i n reas ot igh 

rainf' l l the lntwr may :b• t e moat important. 

( l), all -a. $d , ( 2) oor.ipose.d. o-t sG.\1fti.mb6r an dur&bl.e roand, imb 

and. ( 3) oa able . ot reproduoittg it o.U' . · 

awtimb,e,r (-pri 

a-re bel iev-8d to e the h1 ·h st yield.in!! prod eta pf ore t .. 

ho t1i.rabilit ot f orest .-ni.o r-e roduaes 1 self 1$ obvioua. In 

... 1 



• 
•bu 4 . Raintdl l)&ta. or -iror,e .Local.itie in the, Toro le , 0 Oivit10t1 

,: ~ ' ; : ' :, i :, J : . . : " 1nt&l.l Jan. . 
' June : . 4W. J :Oct. : ov • .. Deo.i;'tota.l 

thly 
. . 

~ f • : I J .l t l ,l ·- :; 

0 bloo La.Jee: 12 ; .s1 ,: 6 . 2·4 ·': 6,.42 :: 6 ,. 84•17. 52 t '7. 81 1 a. 92 _tl~·. 36 . 14. 88 ll • 4. TEhlU,.15 . ,. 
: t ,: t : ., . t : = : . • l . ·• 

31000 t •. i rain ' 19' : l.6 t 17 ' 18 i 2'4 ' .. 19 i 17 C 20 ; 22 l 21 l 2i _l l8 '% 2$5 
C ; ' l ' : : : : . l I " _; ,t . 

.: on ly : ' : l t ,. ; : 
ait rulle.e .. 9 : Aver~ e ;, 4.99 ; S,.74 . 5.60 : .5.15112.04.i 4. 58: 4.70 : 7,._63: 9.sa .. u.Ol.J . s.65 l 6 .6-G: as.as JO. . . 

be.ya . ith -,. 

• I :, : ·t ; l ; : t ,t . . ., . 
2 .,100 ~ . :. I rai~ ;, 21 : 14 : l ~ lG : _2Z . 16 . 16 ; 23 I 23 :; 24 . 23 : 22 ; 2~& . . . . I •· : .: : 1 : ; ' I : ; l ~ . . ~ 

: . Monthly -: ~ ;; i ; t a ' : : : ~ 

oro· liegro1 29 ; Aver-a ;e : 3♦98 . 4.65 . ,4.11 ; '1 . 39 :12,.llt -s. 78 6. 6', 9. 37, l.~ . 24 14. 62: 9. 84 t 1.56; 97.99 • .. 
~ i& w : : : i :, : : i i i } 1 

2 1 260 1't.: rain ~ 14 12 : 12 1 13 : 18 : '14 !l 14 : 16 t 18 : 16 : l : l~! .: U'& . 



forest 'tl.a suffieien·tly an e-tol r n to 
f 

a le to N i" uo · them el-v&a 

~y · 1 ight pe.:riodio outs . 

A tote. · ~t ·,056 , 966 seedli~ • plu• 44,690. pou.n, • 

ot 1eed·s were used in a. 0to.l of -ai925.a * e.or«-o in which about 21 ep•oi••· 

The land in proc••·• of r•t'o:re,ta:t.ion hfL.d ee_n 1-rl.ded tol" •<lnt_inis-trative 

pu.rpo••• into pb,nt1ng projeot• •• toUow•• 11 Yer •, Pi&(, Sab a, Cooa. 

pl-antatione , follcnt1ng planting handbook pr-ooo urf) . ln •ll, 54 ditterent 

pl,nt. io?J.a were eatablbhed. ·oradually the -.ori inal di• rib'1tion of s1>4101ea 

wa, altered or coaq>letely oha,n,;ed by r$_poatod. r~pl1;i.nti · 10 that tor this 

dbouado th• ' lantati ons we e roupad by tract• or • oup 6 'tl"&c t s. .4 

map ot the lantat:1.Qna i• a.b.olrm in pa.g:0 ltta. 

The wo.rlci :ng pla.11 rooelltly prouoaod ror .Lu.q; Ulo divide• t ,$ rea, int -

Plan-ting _ roji!ot• 

lU Verd• 
Pit4 
Oi&n•ga Alta 

· l')el Valle 
Trao-t l 

bana 
COQa Valley 

· re- mi ht ot e 1th other 

itor}d!:!4 alc,le• 

Esp!ri tu S«nto, and Jutfu•.1 
~•p!ritu nto and aaoique 
Cilnega Alta and Gurabo 
8lot.oo 
Fajardo 
Oriata.l 
Cristal and: La tna 

planted and does not oonsid6r plant&ticn3 
t h t ha been dropp1td. 

~or-ta. It include ' aotual Al"Eta 

droppad o.r stabl hhed ill a.rea.e 

-lS-



The total area or plantation• established U aa .follOlf•i 

Table s. 'l'otal"'Are-. and Jrumb•r· of fl.antations ;Established 11'1 th• 
Luqu,illo Divi■ion 

,Projeot 

El Verde and Jim4ne1 
Pizf 
C i&nega. Al ta 
Sabaue. and. Oooa 
Del Valle 

'l'otal 

a ' 
I Area in I 

I plantation• ' (Aorea) 

180 
671 

1,.626.8 
953 
696 

3,925.8 

lumber of 
:elant&tiona 

3 
6 

26 
7 

12 

64 

The total amoU?lt or tre•• and •~•dJJ uHd up to June 1946 i.a shown belows 

'l'abl• s. Tree• a d d.a Planted or ._,eeded ·1n the Luquillo t>ivition 
troa Jan.- 1934 to Jwte 1945. 

Speoie1 

Albizzia lebbeok 

"Andira j&.U1&.1oena1a 

Byr1onima apio•ta 

O&lophyl~W'll cal&~ 

Casuar:1.na eq1:d •etitolia 

Ce,iba eentandra 

Cordia alli.odo"ra 

Dalberghia duoo 

iucalyptus oitriodo"1. 

Euoalyptua robu.st:a 

Euoalyptus •Pf• 

Guarea triohilioi eJ 

Bzmenaea courbaril 
; 

• 
I 

' 
Seedling• 

-46~150 

1,976 

19,169 

121,170 

6-25,9.5 

5,,500 

344,686 

.60,920 

2:1so 

17,650 

4 .640 

63.891 

3,900 

-l.,._ 

* 
' eds 
r 

24, 601. 8 

12_.·660.-2 

544 



i l 

I 

Table 6. (Cont.) 

i ' Species Seedlings Sooiis . , . 
Pounds 

Jambosa jamboe 1.975 

"uouma multiflora. 6,384.3 

Manilkara nitida 19,450 

Montezwna apeoiosiu~ 206,359 

Oootea moaoha ta 500 

Peti tia ,domingen■i~- 1n,1os 

Soiaoassia sia.uu:,e,. 43 ,165 

Swietenia oandollei 405.742 ,, ·, 
-·. Swietenia macrophylla 700 , 460 ' f 
t 

Swieteni• Wl.ha~oni. 963,902 

Tabebuia P!;llida 232,625 

~ectona grandil 63. 643 

Vitex divarioata 9 300 

Total 4 ,065 , 966 44.~90.3 

If the pounds are converted to the total amoun.t of seed• , an additional 
) 

2,029 , 840 seeds -are obtained. This makes a total of 6 , 086 ,806 seeds and 

aeedlinga. The total area in plantations ia 3925.B a-ores , but the area 

actually planted was figured at 2866 a(?res•. The total amount of seeds and 

seedlings planted and replanted per rlcrre equals 2123. inoe planting and 

aeeding was done ~t approximately 1000 per aore , it is eviden~ that enough 
. 

planting stook was used to plant the whole a?"ea twice. This is also 1hown 

when the total amount of planting material is fi gured separately for original 

planting and replanting. The total amount of seedlings used was 2 , ·2:3,3 ,064 

for original planting and 1,822. , 902 for re.pl nting . T'ne se-ads used f'or 

.1 

, . 



l'dapootively. 

lt would be difPidult ta traoe low- • rtlval to a»y one factor or s•t of 

oondi t1ons wo 

, lant1ng • weat er• ue.J.ity of ii1J.pervbion, · oun ot kno-.led e • and ·exp rienoe 

Tore> egro• OiYi•io1u Exoep't th• bi ·.hest aoot1on eat:; or _ iniJo L&lce 

whioh wae' well ore t td.. the :rett wa. - in ne~ of reto~e.auti()ll. •sp•ni!-',J.lY 

the ar•& • etween Ouine.0- and at •l • dta:ms. 

\ Tb4t t•~hnique and general p7oo•dure in thi• d1v1si n has been •imilar 

to tbe -one u•e<i ill Luquillo, ·4ltho .l h the wor.k at Toro ee;ro h&e bee1n. moro 

int6nai.e r.aainly beQauso .of a a,m&,ller &r of plantati'o1J1.s. 

whioh, ·w:t-til r•o•ntl , h d been oul tivat:e-d by parQel l:'Of ., 

l'Mro tabonuoo wai, harvest ed haw -11en repl'lnted la.tsly. 

uoing 

am.e of he land 

,Up to Jun.e l:945 a to~l ·Cl£ a ,090.,265 eeedlini;;s a.nd wildin s lu, 

18.,S 9 pou11ds or ■oeda had been planted or iTttot ■eeded. total s.ru 

plautat1une. 

the total ar•e. of ple.nta'tton• e, ta liahed in tho :1.rtere t rojeots 

it • rollowa, 



Table rJ. + otal Area an.d !lumber of ?lanta:tion, Eata.bliehed · in the 
Toro Negro Divireion 

Dofta Juana 
.atrullaa 

Guineo Lake 

Total 

Area in 
plantation■ 

Aores -
787 
131 
332 

I 

~ umb"r of 
plantation• 

'14 
8 
7 

29 

'l'he total am.owit of troe:s- ancLa.aed• planted 1• shown belows 

T&.ble a. Tree• and Seeds Pl:anted or Seede4 in the Toro .Negro. Pivid.on 
from April 1935 to June i946 

• 
Speoies I ·••ell~• 'I Seeds 

I I 

(Pounda) 
Ba:mbusa _•PP• 2 , 3'60 

Buch•navia. oa2itata 200 

CalophyllWll oalab~ 757 

Oedrela mexie•na 
&GT . 01s rl 

Cordia $lliodora 737.158 

Daoryod•• exoelaa 22 ,S98 

Euoalptu• resinitera 10,800 

!luca.lzptua robuata eo.910 , 
I 

Euoalyptu• rostrata S,800 ) 
Eucalyptus !Pl?• a.sao 

Bugenia ■tahlii e.500 

Guarea tr-ich~lioidea . 126,401, 

;HY:menaea oou~ba.rll 14 

Luouma JIU.\lti£lora 16,295 

Manilkara rutida 3·.,000 

- - J 



Table a (Oont. J 

:Konte~~ ,peQi~• aJil.'lllli 

Oootea mosohata 

Petit~• doaillgo?,Jati• 

14eroxylon t'o.~i.di.Hlnnanl 

Swieten1 oandoll•i 

. wieunia •o~opbyll~ 

Swiet•nla mahagonl 

fab buia p&lli.da. 

Teotona grancU.• 

Vttex .divario&ta 

a 
: 
i 

SeedU.1·1g, 

1<12,785 

1.000 

10,010 

~. 075 

204,9-00 

9S·.l• 36 

tl , 8'.3 

f2 ,2QO 

1,GOO 

1as ,ag9 

3 ,()g0,26.5 

; 

I 

(Poun 1.) 

1-8 ,89S 

If the t-otal aJIO\U\t of •••da 11 add•d to ~ {ieodli.n,gs and w:1.1 tn 11, a 

tot l or s , 129,126 Hilde and ae1tdling• i•· o~tained. The total. area ()1 ted 

ia 1858 aore•J thu•, an ave:ra e of 2009 •••d a1ad see 11.nga were plan-te,d 

l ar ge amount of planting :mo.teri:al n.a u d p♦l"' •or• 

1h.e. same or veey •imllar oo di ion, operated in. Toro Ne o • 1 

StJI.78 

1'opograpey an4 o1la 1 LuqUillo 01vis,1ona The rq,latian betwe•n the­

aite and the _variot1• apeoi•• planted iP> of deohive im or ~o• l!t.tld wa, 



•• : f .I 

./ J 

The hGavy r aj.ntall and the veey brokeu topo _r phy of' the Luquillo 

Guineo• ,eries after loa1,ng the top ao.tl bec.ome a deep mau of nearly 

inert ol·ay low 1 inerals,. organic :ni,lttar, and biological aotivity. 

s.lthotlgh losae, by ero1io:n are; high 1.n doara and.. i3imilar "o11•. theae 

aoila reat upon rapidly deooir.poaing 11-ooke which constitute a reservoir 

ot plant ?lutr.ient•• These nutrients are gradually relea_a_ed and made 

anllable to plant,. -Jli:neral oo.ntent u hi gher t han in tho Oa.t o.11na and 

Rell•t 1• th• moat •triking factor tffeoting ite-cpeoies relation­

ships. Differences between opnoave and oonvex slopes have been recognized 

by farmer• 1n their ,eleotton or &ite1 for a~rioult ural orops. R.C. Roberts(9) 
.. 

. l:>r-ought out thia relation when r .ef'or:r1:n . to ooff'ee. l'In equal ar ea crop 

. pr-oduotion generally is about £oul" time grea,ter on concave than on conve~ 

elope•• The eoil• on the concave dope are h i gher in organic, matter a.nd 

have thicker •urfaee layer• than t oH oJl the cozivo;x a lope$, owing t o a 

gra.dµe.l ».Qownulation of toil i.i:1d plant moisture." 

s. • lfilde (14) states, Hill tope, rid...,,es and silt1ilar elevateid 

portiona ·of topography l'._eoeiV"e much li_ght and heat; they are exposed to 

the wind. and their availa l •e moiatu.ro i.1 at a ,ini the val leys and 

baainl receive on the con.traey- a 8n)l(ller amount of lig~1t a d he t, but an 

t.bundanoe ot moi1ture. ,. 

Probably- run-oft oonaideratione and aoil aoou ulation are more 

influential in ai-te differentiation in t his oreat. Thr e dif'f erent 

. I 
l ,.. ,, 
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Sloe• - r•Fl•niahment trrxro r ti Gana soil removal to •lley• 

Valleys - d•poaition t'rom ab-ov• and l.ittle or no aoil loa 

?i~turally J ther• are no tlria!rp lines ~tween th• di:vi,.io-na wnioh 

ridg,$1 , and the lower part ot un:U Qrtlf ;tlo-pea at"e Similar to v&l'i•Y•·• 

In almolfft ea.oh aor , - tre than qn• type ica repre ant~d. It is "Veey 

aor-oage in eaoh site wu • Btimatod &It foll owe: 

Site Per cent ·rea - ..........,_,. 

Ridgea 32 126G.1 

Slope• 61.2 2oio.a 

Valleya 16.a 659. 

.lopee vo.ry .rrom .10 to 80 per eo.Q.t bu:t mostly h&twe:o.n 20 and 

.30 per oent. '.the ridges range tl'OOJ 15 per oen.t u.pw rds ., mo tly around 

36 p6r oent. , alleys ah01i • muojl narrower- ra e .fro 

Clear out d.itf&renoes wer not obtainttd he-n Bite• •~re,, Ollll'I a e.- · 

on the aeia of &nnual grOlll'th Ln diGeter and height. In part this 

waa due toad 'fioulty irt eepa.r;.ti - ee erl\.l ai i n atanda , bu ' mainly 

v r i &~le i ~ additio t b the relief. 'l':he ietribution of 'the 14 ample 

7 in the slopes, and 4 int e v~lleya. 

To:pogra.,ehr ,a d oil•, 'J.'<>ro Neg,i:o· ;,1.vis~on: In tha area oooupi6d 

by plantation in the Luquillo Division, th~ dU'te enod- botwtltHl oonvex 



_nd 011noave alopea •• oondd•r•d to be the :inp•t Wl •ntial .fa.ctor in lite 

dir •rentiatiou. In the !Poro •s ro Diviaio11, on thtt" othel' band, the •fcfeot 

of suoh topogr ioal fe turaa 1• u_ot so evide11t:. Al though th.e dU"fer•no♦ 

~twee vall9ys d, ridg s is altso p _ roeptt 1 , eoU <!•gradation i .a a,ooel- r ted 

by the Nmov&l. o.f t he f ONst oOY'er , i.rrespeoti•• 0£ topoirap.hy. 

ro oon•1et predominantly •of the yellow colored h•avy 

olaya ot high el vation1 , partlcular ly Loa Ouineoe clay. Th& re op n­

tex'turei oil 11 e lon•o olay and do!!lr& "1"• .n.th•r the e ceptiQa. ll1 

J.iuquillo th pl ant tion1' are loot.tad on the outer lOW$r :f'ringes or tlte 

range ther 't ero i!J a higher proportion ot the light - testur ed more 

taTorable tails. 

In. Toro Negro the same topogr •phio toaturea aa rid •es, alopo 8.f.ld 

-..alley• are evident . but the J'ollawing two ~in •it.a aro oon.siderad . 

more influential. (1 ) ••v•rtly d•sra4e4 •Qila and (2) •li htly 4egraded 

.aoil, . 

Va.ri tioil i n •alo ea larger , u..aually bstween 15 a d 90 o~r (lent. 

e prooe q · of tJOil degradation nt1ottad before h r fleeted i n the 

a •rioul tural prao ices in Toro · egro. Hardly ny orop• that re uire open 

oultivatio are grown. Elven. in th level areas , eoi.ls ecra.de very £aa't 

.tter the foNHtt oover or th coffee woodland is .removed. Sinoe prof,i,table 

eul ti:itation ~ i _ open- grown Cl"·O oa:n hardly be expegt ed t o go b&yond the 

t11'th y, · r , conai er l , por"tion of t he area ii let as unimproved 

pastur • • In many illstances no a ttempt i• Q a..t cul ti·va.tj.Qn af>t r r e oval 

ot the, torett oov~r , ,and poor p .aturos .rol o • the cleari of' t he fore.i,~. 

• - i:>il relationahip s&em to b• rea_pon&ible er th · ?"6' omin . o of 

tho ootfae--t, e ot o ltivn.tion 'i!l.t the hl her luvati ona . This f' ct $U este 

type of .tor$•t xn n em.ant .'i th e. miniWl of oil Ciis turbanoe -,:x:poau-re 

aa oeotu·s th th · a't<.1ral - fore t ·typo o • tand e~ blis ent. 
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-The •ttxteilt to whioh the ar~i.fioial .and parklike • nd• of _ udalypt 

·_ poaurcu Io e..-id~n'lo•• wat obtained thAt th~ kind of expoeura a rect 

th• pl•~tat1on1 enoug to bo otioubl•• 

ard (2) oon.aiders t •t lnor.-•sed oxpo110:re to 1f1.ncl with bigher 
, 

olevatio:n 'b~ing• • c:,Qrre-a.pondi 1n,<rr&aae 1-n he evllp'c>ra'ting ·ab lity or 

the a1r. A rt.- i,n .elevs.ti.011. f"eirulti -in, lowering, th.., temper'-tu:re, and 

increasing rail'lf"all. whio'.h grtldually produi,e·t1 state or ph;y ·iolo ioal 

drought. Tl 1.1 · br1ngiJ about a g.ra.dual lOflring ot th oa opy, oulminat1ng 

in al pine W-oodl_•n4. 

In th• Caribbean lratio al Foroet · ere h -elU"t'ii.o1• t humidity in 

exoon qt • ...,.pQration •o that aoia'ture 1• not a limi~J;n factor. 

The plantatiozitJ to date han 'Qot 'been exposed. to hur:rioa.n••• h•n 

thi• happ•11•, it ia pro'babl• that 1-tancb to the w1ndWar.d 11ide wUl be 

Drainage• J.lthough tb• land h•tng retorest•d i• gen•~~lly .looated 

Qn ,te•p elopes, laok of drainage 11 a pp•aibility hftaause ot two 

oondition,. 

(1) Very high t"a.Wall 

(2) .Preponderanoe ot heavy- a.lay aoU•, aomo of ..,,1iiph are. under-­

la.id by clay pan.. 

ag,e.. e- 1011• when under e. £e -1.nt cove~, havs adequa'to d:ra..i e • 

1t . eo ally to-,.. seedl1n s n · ll tr~••• The 41.t' e.reno in soil 

quali tie·• ·obtaine.d -by the . i tic.m of thill la .,,. Qt tha top tQrest 



d t !.! ., a arf»!'tly are tob,rnn.t to u<ih la 

the e-edlint tJtl.t •• '!'he artttioial l"&r.:; eneration of panlah Qedar whioh 

a tr, :ng, o nneot · o.n: wi 'bh dra.i age and aer a-ation o . the roo · ,11yt em. 

It waa alu notioed tka Dami ioaa -1t.oga.ny waa thrdJ'ty only in 

tc~• very wt;U-dr'.aiued Palid'\l ae toil• in Deal "all•• ·Ctlp' p::-ieto 18 a 

t~e• cf very W•ll- r ined l1>0alitiG$ e 

In general, drQinage need• mor• oouti~ration in the Tor Negro 

plantation• than in I.uquUlQ , 'booauH the pla.ntations a.re. 1ooa·t«d at 

volunteer woo · y gro t: • or whioh wei:-e in gra,u at time ·pf planting • 

only a Pew •'P ·oisa on e t · -tabli•h•d undo:- 5UOh oondition. 

t-o w . d compet1. tion. 

or ao ve y l ittl 

ry sea i ti 

I 

., J 

I 

I 

I 



favor hle aoil oon. i t iou !'er t ree ro"«th. J,. s.o i t 

hWZ1idity e.nd re uee Wli& a and vines. 

favorable 

Cl Vil .X 6 ac i ,'1 ioh a a rul ar 1llo . a o .aoti 6 ., do n t a ear 

\.mtil t le tJi te has 'b&en i:mprovad by J?ione. ap cies ., 

~h& l aok: o a ppi"Oo.iation Qt eoQlog;ioal auo e don result d in t 

f ailure o:f oli x opooies. like ~gany, oap4. pr'i to• nu~~ -osoada. hen 

l .antotl i op n de: rf«i•d: aites~ The roajcrity o the apf.;oi&s '8ed in r•• 

f orestation _were olilnal: apeoiea. Th_o followi~ peoie grow well when. 

plant under forest oon4it .ons. LJap4 prieto, gua a.I•uao , a l arrobo. 

j4oana, auaubo • . n~& :uos,pa a .. ,po.m&rro-,a ,and. br88, lo v d. 1!'.l&ho aq. 

Gua.ra uao, au.t~bo, poaarro1a, e.n.d m,ie$ mo oada, re- tha ost 

tolerant spooie i n. thi~ grQ'..P• 

! reoa -rowin_g under a oa.nop.,r art') usually of ood Po Ma atid th 

intarm&diat1t cutting are provided by the natural stan1 •• o~ this 

r&~aon only enough traoa er t' e val abl $pe¢ie ea to be plant d to 

aaaure the crop tree • 

p 

l'lantil?i Stock. 

Jursery s edlinga. see 

in -pl ~nti g . Mr! ~ haff b en 

, ildiugs and tranapl nts ha~e · een used 

ir-oo't seeded -w t h reat gu.eoeu. Pl nt · i.on■ 

e t b l i.11hed wi tl roble a~d gua u&Q wilding~ · ave had vary high urvival. 

l'r-a:::u1pl ant·s are nqw uaod i th u.oaly tuiJ and Casu,arina. 

OTert?;rown stock ivcn poor re sult • ules it i eu b ok to 1 or 2 

i nches . ood. u.rv ... ve. nd gr owth h ve · ~en o tai led b o ttin ok large 

stoo whio · ha; t t;t'OIIJU •idu apart ,i th nursery, UJSin · 1:moh speoi 13 as 

brondl · ved a.ho &oy, e -pit priato, tEJU, hir•uorillo a 
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:Plftinti!?§ ea.eon. 

Th tilno ot pl•nting 1 ge erally d•tormined by the r&i.n;y Sl)llson. 

tn both di-vi•1on• ra · tn.11- i:a · uq>le so that at a ale , lac ot hum i ty 

1• :OQt • l lmi ting :raotor.; 

RainlftH eriod• u 1hor-t • tlto •••le• Ot.Q aff ot t,he survival ot 

p~~ntat1on• beca.uH ot the t"a id dryin of tb.tt topsoil . Low •ID"vival 

may ooour in a o.oth: o£ higp, tot l ra1.nfa.ll <JO ce-nttatod d11ru1 on♦ 

oi;- t;r·o weaks. The ei n:1.fioanc,e. or. SU.oh shor-t re.1nleos r 0da i• 

tamilie.r to ti•l men but oan uot, o a. . rtu:Jiat-ed t ro the lllC!J&:r:t mo11thly 

rainfall . '1'h1J oooler a.no .lllON uoifon.t olilrtat. of tho oro Ne r a 'Di 'ri ■ion 

pel"lDits praot,ioally year-around plantin • 

. , ilding• 'lfhio oaa be hel!l wit out , otti overgrown can bo. l nted 

d,uri g, the -•ri od• o.f mo•t tavorable ea.t:her,. LoOlll urserioa olos• to 

t he plantint sites ~e &l4B .tidv t1.tat eous 1 -thi• rea.?ect. 

Ground Pt'epaT&t.1.on. 

eu t o role o vclunt el" t reoa of i terior .■paoiea wa• lu• 

ap eoia ted, _ t-ound pre-,pa.r•tlon oonei •ted of rQovi trees or aapling• 

ot ll'lt'erior apeo1o•• Thia••• •xpensiTe and ge era;lly .ot nooessary. 

An •xample of •~oh apeoif1oa<tions is •hown in page 121. 

he procedure- naw uJJed oon•ifta i ·. rf!~Ying_ ~in•• f.lJld allowt g 

volu teer tree, to rC1ft. ·n• i~trodvctio 0£ botte~ .apeoio• i one 

rad ally ueing the natUJl'a stand. •• a 11helte-:rwood. 

l tulividu•l "corona•" ~or- ,,.,.ey tree 4Ll"e u.11ed with t1n oie• gr -own in 

the op.u. Ooro as &N· oi.~01Jlar- •pots, 2 to 3 eet in diametor , ·which 1;1.ra 

kept fr•• 01' ViJlO$ and OJ"bAo•ou• VO etat.ion. 



Kethod ot Planting. 

·n. method ot pla ting hae not been o ed. The pick-mattook ie 

th• tool uni, ver ally uaod beoause o! the heavy oln.y soils bd t e abundance 

0£ rooka aud large roots. 

S.paoiQg i irregule.r beoilU.Bo o.t rc;,bn topo rapby, roeka, presence 

of na.tural tree•~ eto. ll) the open, tree are -sp-.cod 8 rt. by rt. 

ttrulerplauting i done a a consider ble wider spaeing t Approx· 

25 ft . by 26 tt. 

Little :La known .about the ~turc=, ot speci••• Uo.ra in.fonuat.ion i 

neoe,•"rf ber:ore e;ay type ot mixture ie reoonnaended. It is unde i ra.ble 

to mix ap8aiea or ditf rent rates ot g.l'Qwth in alternate rows unle $ the 

elOl'fer grower i an understory species. fhe mixture of Dotai8ioan n,.abogany 

1r1.th more rapid-,gro•ing species has rEUUlted in tl'l elimins.'tio o:f th 

ahoga:ny. Thia is evides:t partioularly in Del Vallo p;la.11 tion • 

Aa a reaul t ·o · heavy r$plantl~g• udn!'f different s eoi& .pl ntationa 

are well ltdXed. 

JUxing -by grou a is probably th afes and 111.011t adequate prooed\Are. 

It ~ondsta in plan~ing the cUtferent pocies aooo ng to !lite l"$4U1relllou s. 

Sinoe alte11 are $0 var iable ., th4J stand.11 will oon i t ·or mor than one spooies, 

eaoh planted in he •it$ to whi.oh it is beat iuit d • . if'r rent pecie will 

b• planted in the r idges and. in the vtilley o that a plantation of ny 

•1ze will be llixed. 

SURVIVAL 

urTival. 

!l'be evidence of the direct- c•u•es. of low .euniva.l w:aa ei tne.r lacking 

or Blfltked by other faotor, . ·For thie Nason the• ecifioations of the 



lt ill· oonddered at the most 

lOlf aurvtval were _• £-ollo••t 

>ol" nt taotare .contributing to e. 

2 . ta fio-ul t and hi hly· variabl'cl d te · ondi t-ioni, tnv.olvin de ra ed 

sites and in·teu c.om:Pl9· i ion by weed» and vh11,1. 

3. Laok Gt r(t.searoh clata and experience With th• es-ta l iehment of 

· pl• tatio:ns ot t r.:op1o.t.1 hard1Jooiiil. 

inorea ed with 

reaearoh and ·1th the experienoe obtairted' in hatld.ling t-he plantations. 

A bigber &ill'Th&l •nd thrU'tineu attd · ore Qnitorm II n • re now 

obtained e a. ra,.t l t -or th.a following : 

the pres nt pla.ntir:1& policy r ~quir~s t -he uae 0f ~our sp oies 

;pend.1:ng oxperi.J!lflntal trial in -pro .rest. 

2. A- better recognit1o . ot· the eite prob-le t 'involved ,u1d the 

5 . The formulation of a planting olioy. bas · d on re:sul ts 

obtained to date . ·The ttme ele~s tis nm.r .mor• £av~r b14 

ahead ot' time:. 

4. e aticm i n t e Si.to o, · t e pl~11ting orewa. Th~ larg& 
I 

orws o e).'' ef workers .: ave gi en . laoe, to all orns 



./ 

c:u1n bo don~ mo.rt ••£ eoti·vel;y than 111 the early day•• 

The oircnuutano•• 11.Pti one<t, e.bov• h-.v• r.-q,uired a long process Qf' 

adaptation. 

mixed 1tand1 where ueea ooout' in •11 ages tr= one to eleven year•• 

Tb• reaul t• ob·ta.i.Jled, in the Car.tbbean National Fore.st &haw that aa 

tu· •• 11\U"Tival, th• •peel•• cu. be divided in three group• a.s tollowu 

Ta'bl• 'i. Sur,riva.l Clauee or ~iff'erent Species .in the Caribbean 
•a.tional Forest 

.igb eur•.ival 
so.100'i( 

Au•ubo 
C pl. blanoo 
Eu.oalyptua re 1aitera 
Eucalyptus robus:ta 
Gua.raguao 

.t: Guay&bota 
• JAoana 

Maga 
* Marta 
• lu•t moeoada · 
i Poae..rro 

Roble 

ra~ surviYal 
25 .. 5($ 

AlbiHia lebbaok 
Ash (F.r~blua) 
Broe.dle&-v.4 og&JIY 
Ce.pl. })Titlto 
C0;asia d,e SiB;lll 
Higuerill·o 
Pomar-res• (plant11) 
Teak 

General Condi t i on 0£ the Plan.ta lion•• 

Law survl•al 
_ 0-26% 

Algan-obo 
Gasuarin& 
Ce1ba 
Dal berghia 
Dainioa .11Ahogan1 
.Ea-oalyptu11 cltriodor 
Mario-ao 
Koo• 
Wee;ra: 1.o.ra 
Spanish oedar 
fabonuoo 
To~tugo amaril o 

· The tollawin ostima.te ahaw• the general. ti tun-tiott of plantatio1H in 

the early art of 194p. Evory aeparate plantation or gro~ps ot plantatiQna 

wore oonddered individually. 'lh4' de ree o ·· succees was d•tendned by the 

·peroentage 0£ the- arsa occupied l>Y species known to have auooe&dad. Thia 

e.$·,,im&te did not- consider t e ♦tf'eots of :natural regenerati®• 

of thia, 1. ny a r e s biol nr r ted low by h ia claasifie tion or 

underst.ocJ,e • t ve enough roproduction, · t.o ,m.ak:o :f\lTther planting 



111\Mcea•aey. 'Thia 1tua.te was d.on• pri r :ll,y to d•tennine the r,eaul t& 

ot arti,.fioia.l ro enerati.on. 

'fable 10. Area Cover.id b dition of 'the Di_f ~n•.~~·. Pro ~eta 
l - J : l Per-oentag,a 0 

For-eat unit• • Araa in 1.Area, aotu.all,y a Suoc•••tul i 1uooeuful 
s fla_ntat1cma, . plan-tee!' . 1 are • 1ta.nd9, . 

AoN Ortllll ,Aore1 
Luquillo Diri ■icn• 

El Ver-d• and J~n&s 180 U3(), 50 
.Pis, ~71 4$1 ' alfi 
ca,:ne a Alt l.526.8 989 ~43 
S-.baJ'l& am'\ Coo& "lall•y 963 8l/5 445 
0•1 V•lle 69f5 415 115 

1'otal 8.,926.8 .2,886 l .328 

!or.o Jregro l)i:vhion: 
!)'.i!.a ~.na 181· 439 262 

. &trullal -1'51 37& 228 
Guineo Lake 352 332 .230 

Total l.886 1.1.,1 720 

,(l TO'rAL CARI1U'3EA!i 
IUIO AL FORF'ST 5,781.8 ,OlJ :2.048 

•H\eis an 1 a · ntep.ano•• 

'f&en the 1h1rvoy waa 1n1t1a.te· ,. portto I pf th pla.nti:i.t!i.ons • -~o 

28 
61 
34 
66 
42 

60 
60 
10 

61 

tr•••• · t th_at time it wu :1ln9orta.n.t t fiad out how t e t\tQ 1;y-ateu 

OOJIP&ntd. '~ lantation s ltl&in.taill•d b • i.'o e s . r io• crowd se, the •yetem 
' ' 

at Q:OJ"onaa. 

e «pplioatioo ot land u.tlli ty claas " .c our; land utUi!l)a.t -on 

poli y plus the ad:ministr•tl'ITe i ioul i~• of h.a.ndlin& al ge numb r 

0£ p ~ itte a, ~"• oliminated qo bi.., ed · r5.qulture nd dr:estry use 



ot nudntonanoe h1u loat a great deal o its in "el' t and si ni11oanoe. 

Th• .t ollowi 

1.aving ••• done tin aiutenance when a, l~rg.e area w a mai te.ined 
. I . 

by pa.ro•l • r os t . tter th . t:l'ee _ n:re- out ot tbe naoh of the 

wn-d•• ..,.oug,h eulth·atton ot the soil mi ht be harmf"ul., 

espeoi•llY it doue oloae to the trees . Otten tho rapicl 

in a la.rg,e,r ~t>rtt.on Qf · • pla.ntati.on•• 

S. After th.-e tr~e• are G feet tall Qr o•fltr • her• b some· 00 ition 

bet .een th• t>lantod tra•a and -.gri l :r-Al oro • .-u.oh a. l) ... _, ,,...,.,:i,_,, •• 

5. Unl.imi. ted at tl • lUl:d crth 

to the lil.n:tutiona . 

animal 

oxpen ruJ ill b 1.ovt r , he,t'e Ul be le a ee 0£ oul. tivatio.n. 

even tt' it h~~ a .own to b~ euocsss.f'ul. The -l&nta11ien a1.ttten&l'tcO­

dona at Feaa.llt co 1:Jii:rta only o vi e aJ.l<l weed cu t itig around 



eaoh ~ll tro plus vine reJaO-va.1 tr-oa taller ste.nd•• 

Pruning. 

Pruni wa done in the past ut ,rae soon di conti 1.te because ot 

def'eot1ve work. 
,. 

oau•• ot low atQck.ing ,, e.nd there.tor wide a.pao,in • fl'$A)'" tl"te.s 

of 1uoh apooi•• like oap, prleto antt maria liave fonaed th.iak branches. 

In mo~e deiise ataad1 hardly any ru.ning •ould. :ve l,>Qen .necessary. 

ttnleat1, gr•ing aloe-• , eaP4 blamo .re.quire• pl"W'ling. 

Pruning ahou:ld b• doue when bra:nobea ue amall e.nd N.sy to r«mo-v. 

Thia oper11ti9n i• better done at trequen-t int.rvala in oonneot"ion with 

mainte,nAllQe work. '!'he reJ?toval .or live branchea •ho.u:1d be done grlidually 

•• exoenive prwii:ng oa.n weaken the tr•••• Only the l,oet ereo ., whiioh 

T8 ohanoea of beo0111.i.Qg orop trees. 9hould be prl.ut•d• killed a.n.d 

Thinnj,Jlg _lU'.lcl.,LibeJ"atiou. 
- - I -

Although tta.nd• re at.bout 10 ;yeai;- old, tbi.n.J.1ing is uot yet 

oonside-red neoeaaa.ry. Tb.is ie the .re•11lt ot \he oooul'."rence of t ree or 

di:t't'erent ""8S • the ixed d ery heterogo-neous -ltiit.nda, and of t-be l ow 

tocking . 

Planting under tast&r g.row-ing natur~l tr& s requiro•• that t he mor 

valuable planted tree• be releaaed fr _ . suoh competition. Duri the 

Qonsiderablo qount ,of Uber.a. io~ hQm oo.mpet:1.tio of 

volunteer t rees bas 'been ou. 

ce -of seriout eu .. ssio o broa ' leave m&ho any 

i the Coo Valley pl ntations. ,Althoqgh l .iboration a s ono ov-er o t 

,of the · r t i tra · n ot <lono soon e!1 ug , 



e average oo•t :per- ao-re tor pl . , ta-ti.on t ab,Ushmttntl an-d 

mid.nttnanoe .ia ah:own i~ ta.ble- ,U. · ll• c·c:nsts o, t;.ot i Uol els ov- rnaad , 

but o ly th• pel'm&nent eupervi s-ion uaed dtreirtlf io the fiel d. Cos:te 

are b&iutd on l•bor 'fi'Ag!U p&d.d in th~ {Ja rihboa.n 1:;iono.l 1''ore t be tw. en. 

the yoars 193.6 IWd l940. 

l,uquill<.> . ivil'lion 
Pb& 
aba.na 

O'i6negn. J.ltt. 
Del Vo.l1e 
0¢~a Vtt.l l •Y 

Average 
Per eent or total 

t oro Mogro vision 
tlo.fia .Ju,uia 
l{atvullaa 
Guineo Lake 

1.-v~ra.ge 
P&~ oent or t otal 

O,a.,ibbi!tan ,a$io.nal · 
Foreat 

voratl.le 
•fr' ecmt · r;,f tQtal 

Coat EU'' A-ore. of • l ~n,t~g and .eedin in the 
:oarihbae.n l{a t i onl I o'.l!"f.Hlt . . 
,: , ,t · · friiiiiilative '003t itt ihu · · 
• ,& end of 6 yea-ra 
l 1.'4,.at ot l Est.b :u.~:r:di : . i . 

r ee.tabU.•hm~t~ pl\ta: ttf ~M~i:~1: _ • tft"Jdi,nt:t .: .1T~tu, 

28. 49 
es. os 
29.00 
31 . 25 
so. '6 . 

29.46 
43. 60 

24. 14 
17. 99 
28. 08 

02 . 40 
34. 36 

.21. 12 
40. 61. 

.46 . 73 
3-2 . ao 
,.a.01 
16. 46 
~3. 66 

3$. 16 
52. . 04 

·27.60 . 
35.46 
40. tiS 

33.01 
SO.S3 

138. lii ,..14-.. 86 . · 
' 6'0. 96. as.is 

23.64 55. $5 
54.60 9tJ.06 
o.es 14.2:B 

32 . 40 ' 67.68 
47.96 

-56.61 ~4. 01 
24 . 250 69 . 70 
39. 40 60. 03 

a2.1a ·65.19 
49 . 37 

5.a. g,z sa. 1a 
48',.41 -



\ 
:' \ 

Th• ooata •hmm 1n tllf) :t>le inolud Qnly \ p to ce • ';ot ~ · ~ 
I I l 

tir t 6-year period. 
' I 

t i b-1 r a-t~o in OJne\ \. ,, 
lutations ai:nte.nana. ! 111 till b 

! \ \ 
dQne e..ftGr 1 yea\-s.- /\. I 

" I 
lthough the ol.l•ts. Wf.t~• unifo . ly high ,. there it •C>Jl!& v~ Ldtloni 

\ 1: ·, 

between the different l-.nt1 g pro\Jeot, . fh,e a.eriou• •iM pr lem ·14 
I \ .fl 

Del Valle and Co0-a Vall•¥ n •sul ted ln v,e high oo.sts. ,atlure\\or th«t l 

\ \ 

origina _ plarrti~ in Pia, rais,e the ,\ oat o-r e tablbhaent ,and :r~planting. 
\ \ ,, 

ln Ci6nega Al ta. tr.ailltenance du,r~¥ tbft · f1r,iat 5 f$&r• ns I~ • ·1 

' '\ 
inttt11•• beoauae or· a larger area o p l&n'Ql.tion.a a~d maintena:no• or o. 

; 

0011dd.er•b'le a.rea or plantati.on• by paro•l• 011. In ~a.ban e. lar~e 

\ 
are• •• in Hoond growth and degra.~.d t ore, ,. 10 t ' er• ,u leu 

\ 

.oo•t of st$bli•hMnt in vatr1.1ll.as ,.. the ircuul t o · 11 l • i• area in. 

ooftee ,ha.de where little prepar•tion wa..s d.6ne preTiou_1 to plaut.ing. 

eplanting ooats were high beoauae of · very lOW' survival in th• 

original planting. the exhtenoe ot the oot:.ree 11had1t aho contributed 

to low •••ding ooata. 

pltLUtationa. 

I 

The aroeleroa •tnur,,tned a l•~tte • ea ot 
j 
,, 

Ia Guinea Lake and. Do a Juana a. gre · ter pl"O ortion ot the 

During the First 6-;y ar pot'io:d the, ooat or s ta'bli111h,aent was over 

is ~roehta e ra; uall.y eoreas a 
11 
I 

Lu.quill<> .and t e Toro egro 1'iv1si1on, 

i I 



In th& Luq Ula and ' ore e -ro Di vhion•, •eedillfl oonati tu tea 

47 . 96 and 49,,.11 p$.J:" cttnt reape.otively o· the total. coat t or t he first 

5-year periqd. he g-el\itral ,,-n.rage £or the tores 1s 48.41 p~ cent. 

Tho oo•t ot -the -origin,i;.l ;:tabli•~ent ",waa divided &.tJ t ol. owa t 

Tiible ~i. 0:o•t ot mata.bUalul.lent i.n Per oen.t 
a ' ' 1' I 

Di•i•iont J Planting. , GrOVJld -: J'la:nting 1 ranaport& ioua Ot er 
took ' preparation ~ ' J 

~ - if 

Luquillo 1. 65- 67.49 _ 2"1.00 1.34 2.e• 
Toro 1l•gro 16-.99 51.~ 2 .48 .so l.70 

n•r cost ot tree11 1 'for · - egro _, other n.seo 

l.a.o.d mu••-erie,. w ,9ro eo 11 t ot teedlin • 11 b h i g •ril Ground prep~ration 

oon•ti tu·te, U-t? t o-· two- th irds o the ooa of ••t a.bli,hment. 

Thia work it :repekted a t r nnt., lf'tl l be - ore expentlive b&cauae 

o1' higher wa ••• ·h$ t'ollOifing x-• ~neration rooedure ha.a beftn found 

l .• Do not plant • p~oittl w :ich require oon.tinued weeding during a 

long ped.o-d in open-weed¥ d t••• 

2. A large ·i,avi?\6 in planting a-~d eading iJJ obtained wh•:n 

plantations are ewtabl1shed under ahelwrwood. 

Albi.s~ia lebbeo.k., _albiUia, oaa1i hlAl"i lla.., 
-. 

Albiuia ha,- l)e•ll littl• UtJ~d tor re.t'ore t.tieju. In other pa.rt-a 

ot tbil .i land it~ · ain ue• ha• 'been a• , r aide tree. lt a• pl.anted 

to 1'111 in bltt-nk• moatl;y ·ui de. r a.d4-d •it4e. urvival ,..._, good -.nd tree, 

were t h.ri ty. It hall •bo•n 'llbi lity to stand wo.a com •tition. Thre\\._ 



ta.U . 

Abdtra ~lOCJJlJ:h , • mooa.. 

Jk,oa. ••• pl.antad •s· • ,o:om_pl♦ment tio-:th• n ,:+aei•y stock aur~ th., 

4!iar1y years ·af t :r the 1ni ·la1;ion of the. pl~t1ng program in l 36 am\ 

1936. Di:reo . aeedif · was don• ;ill,_ 1llixture with other -s toi &a «1 

The germlna\! o~ n 91 · £a1rly good., ~t l.oe ate th1t tel.Ider •••4-

ling I ther•at't.1" untU not Gl9h wa~ l•ft ot th or.1gi l sowing• . 

Illjuty .1111.e high••t in detore:sted sit••• ildingt e.~• 'folUld -all n•r 

the plan-ta tion, • but tho onoentra'ition 'ill any one &.rt is low. It 

Or'owth baa been excn,pt.tc;muly · 1ow • Aa ~ &. 'b,f¾ea WeJ!"e 

o f•et or l••• ln n_e~ght a:t 'th~ t-1- ·fit th, ~v.ey. 

, Al though in ponr a.1 te• Hetil.1..ngs were o lorot1o, • i eno.t"-&1 re l ' s 

did cot de el\.4 on tho: atte • 

. In a few wovtl ., 11.ooa t'e.ilecl l>ooa:.use of ··slow growth, poor shrubby 

f ,ona, and auaoepti'b:t,lity 'to .Jldoe ~jury. _i t thou.ld not 'be <1onsi ttr 

tor artificial N-toreata.ti~. a 1 t · 11J !'avor•d i n. dlvl-c:ul·tiu"&l 

c,pttratioua . 11ta.ndf w· ,ll -oontaUi A tatr . ount> gt tr•••• Yo\Ulg nawr-1 

rep,rodu.otioa :ia loWld in ood numb1tre beoa.u11e, •••d tl'tl$l a,ro a.bunda.nt • 

_ b\a,t IN tr••s usu•ll)" ~ oh. "'dul t , die. 

·Dw:-tng 1944 and •-xpedllkmta pl~>at&tion w .s e . tabl #-sh•d 1J:l 

tr..i.ot: 3~ &bo'f'e S .ooo t t · elevait on. O\tert 2000 olui11ne of ·exotic . o• - . 
• eoia-a, wei,r,-. pl .. n,ted. Although 'l\&l"'n-Yal and t b.ritti • H c,t th 



OOJIW.OG 'b boo • ery o-d L , .ts. a ,, he exportmon •l pllli'lting: 

a. led. A long pitriod elap•• be ettn lift1 •~d plamtin ., r,11 

up of the ol ~• durin to • an t r napor tion wo.a prob bly th 

oaulo of the po,or· r G l ts obta ued. 

Buoh• . avia oapi N.na4,illo. 

l!»x:t to ta.bonuoo, ,sratl d-1.llo ~• pr-b\mbly the .lnos"t abundtlnt 

tillber tree or good di.men• on• in the Toro lie ro ivition. 11-

ciou.bt, dly I its, iJ:it;y t "' eprou.t, a, d the f6.ot th&t 1t i i no · in 

large and, hS;v, oontributed to ll a per•istenoe. ome tretts re 

known o bear ea.vil , n t ey seem to o s at long interv ls • 

. ring 1939 ~ro n ct 200 1eedli11 a w re pl nt~d cloeo to the Doil& 

Juana. nul"1tery in an ,o an-degraud ai te. 

diameter and ')..O f et tall a ter e y ar . ., 

goo .rom. 

Buoi.d.a buoeraa, doa.r. 

e tr.,e waa l . 9 1nch•• in 

rt WIUJ thri ty and or 'ffey 

Unar waa aooidAntally i.ntrodu'Oed 1n o Ju:ann dUri. •S 1937 trom 

low•r •l•nt ion•• A tew tree• lftll"VlTed and. a~it b •n r 

On. thct ·aver& re tht>y r• a.bout 2 :inoh•• dia,neter ·aud 10 to 12 Feet 

t ll ai"ter 8 yea ,s. ood. l ho g thia i very · romis 

· eoie• :for lower ol,ey11.ti otu,. it doe, l ot belong 1n t e higher ele 

Byl"aooima spioata. , DIA oao. 

Me.rioao i.e. abw14ani tn t(tdond- grawth .· to.ads a d dag:-aded :f'ore.s'ts. 

;hen open- row. ~tis ueu&).ly \.ul!brolla- ha.fed and ot poo~ tonn. r .s 

a.re medi . shed. ·Its woo . h oonlfidertid usef ul. 

In the Luq~Ule> i -V-1 sion rioao w,, . letei.l OD. a litni ted aGde • 

ottly 1· o en- d&(Ir ed s\t••• 1.u•vival w s ·ver l • It .s regar d 



ix-year-old true wert l to 2 

inches in di.,..ter and 12 to 16 teqt t11 l, ve,.ey thrifty ud ot good. f orm. 

Th'-' v•ry goo · heal th of trr• tre,us in 1t• · t the d• ,raded ti t e ii 

ttrllcing. 

l)urtng 1936 a few :tr,os we~• planted in tho D-0fta .Jua.n.a. n.llr•ery 
. . 

lit ·one ln1ta.noe. tru i tt 'W ioh h41Ld been stored a..t ordinary 

ter p ra t u.re duri~ o:tto. year ro-duoed. ammda'!lt seedling• ithen d1r o-t 

Beo•u.•• o i ti. ahi.U ~Y. to 8\lrvi-.o 1 · d ·graded a.ud t ou h; .ai tee, 

,.u to oo pete wit v >etation, 1,1u··:!a h.a.e- bten wi.d•L u•ed, in 

frODl th· dry aout nt,t t ,o th• umi-" artt•• .a :ti er •le:va.tion•• .Oir~ot 

•••<U. · , has been ud 1rtth . ood re1ul ts. exoept 0001utiona.l low 11uryi..-a.l 

et~adily in ll project• until 1942. 

SuNivnl clopend• 11011tly upo:n genuma,ticnl peroentage w ioh va..rie 

with ••• , vi bil.i"ty. In otte tud,y, gtrminAt1on tra• negl1 ihltt the 

fi:l"st time" b\lt upp · res-<>wi g . 12 ·an 66 pe-r o•n't rto1na.t1on n, 
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Table 1,. Av•rage A1U1ual Growth or Marl a . I & . 
Site a Average I lumber ot t D. B.B. ~rowth Bei~ht growth 

: age : looa.tiona ' . A:vera1e : Maximum . .. Average s Maximum 

Y-ears Inche• ,Inohes Fe.et eet 
Ridge 5 l . 1 .a . 6 l 

8 l . 25 .375 1. a1 2. 6 

Slope 4 l .12 .37 ,2.0 3,.-0 
s 2 . 175 .z 2 .. 2 3.0 
6 2 .21 .33 1 . 5 2. 
8 l .31 .44 1.88 2.55 

In Del Valle, 13-yee.r• old trees had an ave age diaineter of about 

6 inch••• The laFgest trees wer-e 8 in..oh&s in diameter and 35 feet tall. 

Marfa trees :are mixed with Hond~ra.s me.hogany, me.ga, and oapi blanoo of 

the aam~ age. Var!a i the be•t or all because of its good form a.nd 

thri.:ftinea•• 

Because of' the low· survival ot the· original sowing i n Pb&, the 

largeat t ree. have grown wide· apart aml have formed thick dcle branches. 

When trees are olo•e, th~ form i1 good. 

Some pl:"Uning is neoessary where standa are irreg~lar and widely 

spaced. Aa a rule,, no re · oval of over.story is needed ae 1tands a.re for 

the most part in the open. LikQW:ise , no thinuixig of plantation• •eema 

neoe1sary for the near tutu.re. 

During 1939 , 757 potltlde were direot seeded in Dona Juana. and Gui .neo 

plant11.tiona. Survival waa aati1:faotory, t l"'ees be ng up to l lfi inches 

in d111I!U1ter, •nd between Sand a ffeet 'ball after 6 years. Trees &Te 

thrifty but not promiaing eince they ar• surrounded by species whioh 

are more suitable tor the locali"ty. 

o insects or dis•a&es have -bee found whicl1 might be a limi ting 

:f."aotor in gr<tri mar!a. The leave-s are ool'.lllllonly a.ffeot-ed by galls 

but this dof),s :not a~e:m to ·a.ffeot the h,eal th of the trees. The se-ed 



ot tbi.f specie.a., 'T .91 $A't the ~i d , a 1u •o <loin.g., 4111t i.bu:te o ,ae<id. 

In the t.uquillo Di nUo.n, di: ferently from all oth.,r rettff in the 

1 la.nd., t e& &w. tit.bl• o s-.'Wt1mber torm · su~etantb.l pe>rtion of tluJ 

total stumpago. 

,eto . , e la.nd to be · oqui red: in tho .future will b• f or the It r t., 

badly ut- ove• and eroded ,o that • r.ore•t .over 1fi l.l h•;~e to be 

••ta'blialled., In order to ave the n•o•uary •upply Q£ as ort-rota.tion 

C«uu.arina . e4i1laetif olia, .tu tralian pi Ht, pino,, 
d t - • 

Caaua~ina wa• not genertJ.ly pl«nted in 1 ov1r1rnment. landa i · the 

pttrmitte••• Pri,v.e.t e 0111nar• aoress t h& govtr ent bounclary hav•_ 

ett•. li•h•d ~ t~w b,ntat1on• at lower elevation• and Dl(HJt o them 

haYe been •'-"ooeuM. Re•ul t a ot plMti.ng in govormQnt la.nds• an 

vecy vari able . ;tn gen-er-tll, Hi 1.a e•U.:~v•d that aurnnl was 1-. 

MADY trees beo e ohl.orot-ta and u:ntbritty;. :rre1u .d.id well a long t 

about 600 " e w' ere . 11 .fu.c tort a.r1 v ry favorabl • Land 1a agl"ioul-



irregular an fft"y' between 8 And 9 .r-eet. ber 1,, not an exaot da • 

D1st r1but-dort ot th.e dieaeter• and ola.uit;.o-.tir.>n ot h croltn lass&s 

Ta-bl• US. 1 ... t~r Cla••ifioatiQn and Crown ClasQa ot Ca.11ua.r1na 
I I, ' ' a DCDllill&nt • Ood(lldnant l In'te•t'ffledla te : ,up re•••4 ' f otal 

cla.u . : . .. .. . 
a I ' ' 

Inoho• 
a • - ~ 3 
0 ... 7 11 

" 2 29 z ai 
6 29 20 ... 
6 16 16 1 32 
1 16 .. 18 
8 l l - - a-

TOtfkl !2 •e ,,. 12 146, 

and e.od.omiu._nta uoount t o'f'." , oTer twe-t · ·i , of the -.a&l ar •• ne bulk 

ata!Ml 1• 6 inohe• or o·Hr. Very tn o the stands in Luguillo 'Will 

oan hardly be olaimed that i belon s with.in the r •ent bounda)"is:a of 

plaia a.nd l a e river va .l-oY•• 



Cedr1tl_a aexieua,_ Spanith-=Udar, o• ro. 
, - -

Ced r •••- on -or ti. tir•t tplf01•• planted tram 1934 ... 313 1.n most or 

A• a r · •, auniv&1l aa 60 • 0-ent (J:f ov .. t' do.rlfl(!: the fir.at year, 

'but ra.>idly d•ol;ined until :11ot ~ t.ree-t w -r• l.ett by t!\e end o.f the 

teoolld or ,. 1rd yea ., . Thl tt 1gh1'r have oeen th, resLU t Q ded 

OOlllp titio1-1; • Q . 'b l" r ttl4ak,. lao 0 ttda -·ta 1lity:, or • oomb na:U on 

0£ he thre•• In heavy ola, so1la • t , l ord•,. treos ·persiJted tor a 

lo!l,g till• 1n. an \u:ithrit''Y condj.tion. unt l t •Y ••re out down. 

t_hat i t i taor• a toll - moittu.l"e :r:•laMonAhip . 

In Jl'qeioto ioo tM.• apeoi•• ha., :tailed •he-n pl.einte(l Llldisoril'lltntttaly. 

al tho h 00--oaaiona:.l good t r s•• iu·• f,'ou.nd 1.oattere<l a l ong roada and back-

Ce.@r has mat with 1QU degree of ·su.ooeH only in 111- e•.ll. •tana in 

Pel V&.l l e planu-tiona. •mall ataount or tr•o reme.in. in plan.3tion., l • 

2 and 3 i-n tne extFOil\t!J ,southeautern part. th• soil h Picac:ho• dtQJl,Y 

ola;y 111hlch is partioululy poorly d.rain ' t this pla Q., 'owe'?or, trn1 

•r• t rowing in a. very thu 1-,,.arof soil t'ei,ting avel\"' ._ bed ot bt g 

boulder• whioh. ffte a very •ttecft.iv• drainage . Lat)d 41ope• from 8 to 

20 per cent. Th• 1to is not over 1000 t'eet ln. •len.tiou. The f:lo•ast 

weather station at 1,800 feet rp 11 tered a aver ge of 149 ~nahea <ft 

raintall falling 4,n 303 d&ya. That ia , air Jlloiature i• high .. arid aoU 

DI.PiltW"e i• ._plct . tree• were I.?lauted 8 ye•:ra &gQ and d an aT•ra e 

height of 20 t•e-t and an ».VfJ e. di.Deter of 5 inch••• The largeat 



'l'ree1 aro .found :l.n. Jnn&ll group, 1n pl,&ce,a of' b&at- drainage. The 

batw o-r th& trunk i:s r iact-d O'V6r t .ru,, gen•r•l l evel ot thtt apil. Somo 

i ther ,mixed. wi th th 

,natural 3eoond r~th whioh theyi ~ atv>tJ. ov•z-Brown ,. or 1th oap'- blanc o o 

the 11atne • t; and a ie. nd 'With ..,-hom they ae.em to i:x ·well. 

Th• •hoot borer ia a 1eriou• inaeot pest. tw. att&-ok• become ore 

&Ti.dent in unthritty' 11tart •• 

0 l.;r • sn:all r,r oo.p o trtte1 remain in the old oo .vtrld.on roj-.ot 

in Do:ru,. Juana. Sit~ ia very Wf'll-drained. eitl<)e it it f)reo-i!'itoua·~ oil 

1a loose, dark <,()l. ored , • :robA.l ly a. , oara clay loaJJ. Tree1 looked h~althy , 

alld afte?" S year!J were 15 to 1/2 inohe · d.b.h. and 20 to 25 fe•t tall. 

In. a dditiOil to the, · ahoot bo.-•r, t.he f ol1a ·1 e 11 hea.v,U.y at"t6.cked by 

a -1.a.r hopper, tH.kranetU", oed.rela, Whi-0h <U'l.uaelJ raro'1tur9 d• oliatien • 

.t..r e~eo.ai• planting• of oedar have been diaoontinµed pending 

re1ul t1. ot it>.T•stigai.Xona • bu.'b i. t seems 8:rta.1.n that whe, tov0r hJ.\p ens, 

.1-.rge. plan.te.tiona qatteracJ i ndi.•orimina.tol y over a larga area will not 

b• repEia.. tad • 

.eardti o(lorata , ~-•dro , cedro he bra • 

. Oui- M t.ive p1101ea or -edar .otH!\,1.r s ;O'V'l!'r a id,e, ran.gc,. i n hUlllid 

at only SQ tterea young trees aro to nd. 

morcov•r, t hey ~ roduoe· lei,u ,seed a d at tonger in erv ls< tha~ c. Ji!• eano:., 

~»at ·ve oedar Y&S plate during 19 4 on an e~r rim8dta~ eoale in 

t - ot ao in ?oro Negrch 

rees lUA-ve ba•n l &n-t d un •r iff'er- n·t dag:rElef of r inage . ome 

· l nted on ,e0t111 !J aimi b . .r to those u1u.,d ,nth oi t-r\H f ,rui ta., 



Oedrela toona. 1 o•dro, _o!l@.r• 

Th.is ipeoi•• W&il introdu_Q.od1 
~ - e41.U 1928-29 tr th• 1t by the 

•• I ,, 
Vef'd-., platttti4 by the i'ol"Ml" OttllOf • •r-• ia no l,"l!oor4 ot thi a plan:t1ug , 

but. it v.e done NIMma ly in li2t. 

I l I ' ~ 
/ lsio. •• ; II 

:, 1.s-2. · 6 ,\ 
I 2.6-3.5 9 

,I 
I 
\ 
\ 
\, 
\ 

.G-4.:S · 6 
• 6- 5. 6 t 9 

s.s-a. s, ~ 
s .o-7.6) 5 
1. s-&.6 2 
s.e-o.fi 4 
9. 6-l .• 5 O 

' 

,I 
I 

10.s-1j.s ! ~ 
. 1 . ----- 1\ 

otal. 50 

I 

/ 
i 

\ 
I 

s uar · ee't 
.141& 
.46JO 
.,5244 

1.22 . 
l . 005 
1~3 47 

.,6 71 
· .. 1001 .. 
a.60 . 



f'rOl!l e. branch owed evttlopme t of a pink- re color o the wood at an 

early a e. The largest t reet oeour in d preuion• • 1cti aeem tp :.favor 

Dur 1ng ll'aro 19"6 a one in t ct 20 ot the 

'?or.o :Negro DiYhion. Treea a.re &dJ ,oent to pl A.tiuss of n .tive ced :r 

or th aaJae .a.ge, o it ill be poaainle to oo fiO.:t"e tho beh.a: or. of 

both 11peoiea. 

Thia " eoi e 1& widely di•t ib te i th i lated 

tre.es at medium e,l9vation•., pa ticrn.lal"lY in dey h&bi ta.t • ·t as 

plant-en i n small a 01mt t h e tuquill·o j:rl :don-. 

Pl. ntings r ailed. _ot enQ th i nt~rmatio . wa · obtained to 

d&termins the oau11e of low survi,;d . 

inoe there are no pQsJibilitt s or ·the prod otion or pok on 

gcuruno;roi.11.1 oale i.u the illlan and the wood o.·_ o.;iba i .s 11 ttle us.ed 

loctJ.ly . it 1ee1H that 110 furth r tr,iUs wit thi speoiaa a e justified. 

Cordia &ll i odor a., Spanish _elm, o· p4 prieto. 
- - . - . . -

Oap« prieto -.ae1 f'ouQd rowin Ull.~rally i.n. th• Luquill.o Division 

. only in the. lower part o.t Oi~nega Al ta and · Ver-de . and u.sm lly 

nt fro th 



ea,t- o•ntrt.l eeotion o'r Ca~f- Ai bonito where at pr•••n:t it gr.owa 

na.turally, a,nd .ln r•111.te'r ~ un:danoe . Oap4 p r-ieto ••em• to ave.id t-h• 

t..ar,ha.11 ( 6) r-eport-e tb.a.t i Trinidad eat? pr!.ttt.o ro Ill boat 

bet.•en. 50 .and 75 1.nohes of' raintail. al t ou h :it i · ro , d to 
- ' 

lbd ted. extimt in tain tore•t•• Thh ae•ms t o ch9o_k with oui: 

na~ral dbtt1bution:. It hal d:nne •ell even in th& dry 4.nio­

roreet with 30 inohe• of · ,:-aJnfall • . lt- ®gh int i.s pl.&o• .i,t •a• 
plan"ted in a valley. I'fi will b& safe to limit plo.ntation.a to ••11.-

Capt ·pri•to he;• 'bo•n plan~d J"a-<rtioally 1a all rojeot, ot t • 

Luquillo Divi.don h-<>M. .1956 to 19•1. r•e• •r• 1catte~ea. Xta the 

l•gtaded. olay• or 14 e. s ririltl 1 of thr-i!ty re.e • o ood .t'Q.rm 

remain i n. the i1ti'te1 -whioh pre'l'iou•iY bad been 1n. bru.ah an. were ot 

deg_n..d..t. 

fhct .tollowi-ng growth 1M&aqre.r.1um.t• we:re · taken fiOJ!!: two plo • in 

the ••utem pa t o · tJ/'&o't 106. 

(inob:es) · 

2 
3 
t. 

'?otal 

1'llble 11. ~tand in 
i 

Good 
\ 

8' 
32 
12 
28 

110 

ao 
40 

28 
12 20 
'72 46 
28 38 

12 

~ 0 108 

oor ' Total 
xe · 8 yea.rt 

32 

-
36 

4 
1>2 
48 
aa 
12-



26 1'eet~ The 8-year- old plot ii loQ&ted: h1 er up on a. moiater ite 

A•erflgs height waw 2r. f eet, 'be t.al l•at t re·•• b•ln 28 'tee , • a 

peroen:ta "ft or ood t.re II we.• & per oe:nt bi " er 1n Lott Gu i 1ao1 o,lay ( 76,t) • 

10 ditt•r~nt • . eei•• • Th-tue tands a"' bet er st.oqked than th ~·or e .. 

SUHiWl ba varieq trom good. to lo-w al though low a\ll"'T.ival hat be.en 

to haTe been co.ntribu.ting .:raotor•• rviva.l c.an be i mproved by the se 

In ti. Toro Negro Di vi ;.on oapA rieto ••a plc.nte in lar . 

t r ••• 11urvive.1 vari ed £rom l& to· -50 pe:r c•nt., trt u ffa lly '.A clo 01· 

C 'tho lowr i r.-. t .at~ lla• t .ha.Ye mad$ >O{H,'1 g~o . al h 
r 

a lar percentagl ab.ow lac of :l or . 1~ spo • and l.a. " ill b g 

reported romptly inoo 

old oo vors on :proJ~ct in Dona Juana 1 the ou , eta.~din 



The t()pography i• preoi itous . Gr~-.th and thrltt.ine•~ ' ave been very 

igh in sp1 t• of a:a intenao · · ed eompet1 tlon. 

cent one y r a_f r plan.ting. 

lope 

a 
D.l3 . I • · : __ Tr.,..-,_e _______ e_r..,.,,..P ... e_r__,,,ac,..._.,..r_e,,...... ___ _ 

Good Tote.l 
(inoheaJ 

l 
2 
$ 
4 
0 
6 

l 

4 
36 
32 
28 
16 

ll.6 

4 

l 
4 

24 

4 
4 

52 
3(;} 

28 
16 

140 

I S i 

a Aver- • e 
e.ge 

: w:nbor of , o. a., • gr<>Wth , Hei,ht g,rowth _ 
t looe.ti:o~ 1-A""'ve---•r·~--... e..__..,.a,._.M,..ax.un.utn-. ..... _ ----_--.A--v-. o-,.-•~g-e ........ , :c,_,,,..anmwn......,· '"" . ... _ -

Year 
1 

8 

6 

4 

• 

.as .4l 

Peet 
2.e-, 

f h.t torm i _ ood in apll. t o very o en ata.ndQ 'tn1t eo oNF-»t 

o®ld be helpful . 'llle eoeurr uoa of the best an• in the oat lrainsd 

aoil atui in very a:W&i) 11lop1uJ :au.e;esst s 1at in . i h ra nf'tt~l re a 1t 

req i ros of' egt!vo dt"ainag £or be•t.~ r& 'ult _. 

, .. 



o :tar i 

tan. · s 111 h a,ry- olaya. Placnting.t 4 to a ye.-ir l!li old . e.t hout ~oo ·t eet 

• ·l• a.tton, ad an aver.a • heigl'tt of 8 teet al o~g.h the tall••t were 

16 teet. high. Ave:r e an~ mU~ diaineter• 1rero l and 3 inohea 

reapoetively. · u.rvival wa v eey high and tretuJ JJ.&re tllr.1.tty .. 

Oap4 h growi~ w.el.l ia h• <ktinoo _lanti:l.t1ona "bove 300Q .te.et 

1n -.n,cy ateep atlop♦s Qt lonao olay. T. e beat tr•e• ar tound 111 the 

lower elope• Witb d••~r aQil1 and. acrN favorabl• oon.dit1on•• 

ti•thr.it"ty •tanda in good ai tea hould he und• planted it no chang~ 

take• place Wi tb.ln the nex;t tw'Q yet. • aa this oondi tioa may ve be~ 

the re•ult: ot poor nur.sery stook . poor planting , eto. 

Oap, does n.ot show 1uo a clear -0\lt pr eter~no• tor ood eitot aa 

broadleat mahog•xzy- or maga , l)u.t • ould not be planted -in do :ra~•d ·•itcs. 

Tree,s g.re,w ••ll in up • er al opes and rid e11, p:irovided the sou ha■ ~en 

:kept 1n gootl eon4ttion by moana ot' an O'lre is ory. In. t e 4caia itoa 

the range ot ad.aptabi l ity h lar ger, b\1t ••en here it 1hould, not be 

planted in e . e.d.ed llopea . Th• ·oanopy tlhould l>e .:-a all1 r oved ~ 

ea- 4 is a light doand•r• 

, ·ar• no•t in a osi tion to_ make reoommen a'bion re · rd!ng · 

mix-tu.re, . oweve • large oo e:rrtrat1ons o th1• . 1peoies ahould be 

-.voided to re oe 1naeot and di a a. t tf.l.o 'to wbl:o 1 :i.·• litt.1c•ptibl~. 

Ou~ra ao an '. o•n4 ri•to seet.a to -mix w 11. 

'ihe pe.nie el' l&ce tr1:ngb~, · onan~~ mol\O,t.!'opid.it., · rraots t e 

lea•~s aeverely bll't ite attaok b - no een crl Heal. In e osed 

a tuationa nd. d r1 d r••r•~ t ia 

f0l.b.tio11. he lea l'i,pot attaolrn th 

stock oro heavily. 

...s2-

ay au e inJuriou• de­

all soo lint ~nd th n ~s~ry 



CapA priet o i• on• ot th-6 moet doairable e1,eaie& tor r r o e tatlon. 
\ ' 

lta range ot •daptabili ty ia large , ·growth 1-s l"!l.p:i , t · rm la ~'°od • an4 

'. 
ational Forest. \ 

Very li~tle ·pl ~ntiltg ha• 
1
~an don• aa it r6quire- t o be tran•pl 

·•1th ear t.n.. nn wit.~ this , unival ii low. · •~ll fl.)/'Of. WAS direot 

.;macl.l - n:oale plantiags were one in. 1936 in good site• along th• 

U'ter (1 y ar s . Ave:rage annual grotrth trom ai te ·tud1•• MU II follow•• · 

Site 

Year• lneh-ea lnohes f'991) •• 
Ri -. ~e g- l • 22 1 . 11 ... 

Valley 9 ~ .11 . 26 1 .11 1.66. 

~abonuoo is senai ·ti-.e to d1etur anoea 80 t..,e.t eve . cl a-.i. :nda die 

lt lllight be pos.11'ble to itlot>ea e Atoo.kin~ by underplanting •ooond 

growth . P•lm ste.nd.11 , or degraded. f'oz,e .t e, b~t i 11 ll• ·not lm<.U<'n to what 

Oalbe · :_..,~uQo, D~l borgh ifi.. 

t) lber h i ns p:ta.n.te..d in ~.ho Luqu1Uo .Oivisi.on ae early a l93'6. 



••• 4•.tinl.te· .oth •• to .•1n·Yival an4 thrittiueu. In the- Mdoarfi> el.tea 

in 11 V•rde and · in ti· ot 11.-nr-viv-l v.ri d but Jori . of the. tree · 

were thrU."tJ. 

:I'lle beat s a.., i £pund in .a valley 1.n tra.ot 17. he a,eU i :fertile 

and h.waid buti u: to• tony. Palb"rt;hi.a Gr.w ra.pidly -.ud with . :reat tbri!"t 

u.ntil tr••• ••r~ Q'f'er 4 in.cbea 1n diameter. At thi• ,,age ~l" ••"• 

exudation extends ov-.r llOtt f'f' tbt trunk. -but tht injuey, i• Q•u••d by 

. Un<>iiea) 

l 
2 
3 

• $ 
6 
y 
8 
t _ 

! -otal 

8 
52 
64 
86 
ff 
6♦ 
as 
• 

812: 

1' 

1a 
14 
60 

8 
l6 

... 
,J,2 
18, 

8 

19~ 

---a 
... 

12 
... 
4 

11 

'° 

12 
72 

112 
60 

ll,2 
1$ 
6 
4 
28 

The p.eroentage, or 4ead traea -n• low but p_r ct · ally th · nol 

•ta-n showed gum eX'Y-,dat:io tL!ld pin-hole •ttaok ao t h&lt tl1.ey •ill 

pro''ba.bly die oompletely 'W1 t h 1:1.nie.. rowtb. i• ve va:r~ • J;• am t r& 

iJ • •id• rang• i !lib. uty-"'"'tivo per ot of tho livi tra • 

a.p~.rently were. tb.rtt i bu thay already ahow g'WlllJloti,s. 'tl"ee• tt.ve 

pro ucutd. ab-u. nt root 



-

BuoAlyptus ot triodora., . etu,..i-1..2to I euoalyptu.s. 

A ama.ll atand ••• planted in the l>oiia. JUan nur1rery aboi.tt tlu- e 

years a go. The aite i• • po rly-clre.in,ed -nd dag.raded olay. Growth 

respootively. · tl er ohaeJ"vations ill be naoe a ry with this 

l11ntctd the II m do.y wa,s ll inches in diameter. 

re. orooked. 

BuaalyPtua i-••initera4 eune.lipto I euca.lzytu.a, r•d _,Mhel!ffit• 

In pla.nting• or trac.t 19A ut Toro Jlegro- lt liad ·b••u orig:tu•lly 

clauit1ed u uca.lypt~. !PP• At pre ~nt 1 t 1.- referred to as 

• reainitera bu~ thi8 olasai£ieation i• ot eti it ~ t. 

urvival was p;Par&ntly hig)l altho :h tre$8 

bare root• • 

re . lanted wit 

Table 22 . Stemd in uoalfi>ttle r•stn.i era a;npl• Plot - Slo2e 
- . . - ' 

' D.S.H. ~r~~ torm _in gr~up or 54 tr••· 
' ' Good , oor , total 

(1no'heeJ 

s 3 2 s 
4, .8 l 1 
.5 10 2 12 
6 14 1 - 15 
1 10 - 10 
8 4 1 
9 l 

otal 48 4 



1i-e fora and thdf't re good to 1:h• extent th.at 90 p•r. o•nt or tlw tr•• 

w-ere ola.1ai.fied as ,8.il.ti•t•uitoey. Tr• • f.rtt :rowing wide a artc but truly 

pn.tn• heuelve• veey ef'feetively. Also ~u.•• 1th.ow l ius te er ban 

E.. robu■ta. :vorage and Jll9Jtilffl.ul . height, w•r!lt ·40 a.11d 65 t'ttet respectively• 

not ••cy ditfar nt in th 1-•'fJ ol•y1 • al thouch &rffllf'th h al.'feoted by the 

quaU ty ot ei te. Trees a?"e pr.od-uoiUg ■e1tda tn ab~nc&.-

Sinc• the ,tend 11. opan.. 1u1 ergrowth. oonairt1 of ftr-n• • bru.sh and 

y~at-. The t nder gro th 1• subject to breu;ee.ge by wind in hlgh per-

d.neloped i-oot ay-atem.110 -the~"• are well anchored. 

tandt are not well atookocl. A diata.noe ot 8 .feet ·by a f'••t £• 

adequaite, provided a. high -initial lfU.tvi nl 1, t>btll;l1ied. Repl-.ntlng;, 

-wi:th . i ghly i:ntQlQrant- spool••• ldAintehe.noe ~hould b• 1ntenaiv• durin 

the .tire1i tw'0 y~a.j"s • att•r whioh. 11t-tle oa1-e, wUl. bet ne_cttna.-y. _ en 

working on tillber rote.tio 11 , t,binr:li~cs •ill probably b• needed by the 

titth year it sta.n4s &l"e oloae. Th• ooppi1:1ing pOQt" .:h _good. lo 

in••ots or diseaae• have been ~otio"• 
' 

Euoalzytus robu1tta I euoal1pto, euoalzytus, -~ -dhoga.nz. 

Thi• apeoi•• ot .Euoalyptt.1a h•• bee.n e.xten•ively plant&d. in the h.1gh-

1anci• in th6 la•t threo or our- y•an• It has een iued tu fill 1t1 bl·ank• 

Th• growth or the tollowt _ gr 'oup o:r tz-ae-a .is typioal. Site it 

poor and hat b~•u 1-avily grazed. 



s 
14 
12 · 
14 

2 

4-S 

2 
14 

4 
l 

21 

g 
11 
18 
la 
14 
2 

l'r•e• had. a.n ••era.g~ li• tcht· ot 26 feat, th• la geat ti'8et be·i.ng 

86 t"eet. Seve~ty ,et· otut ot tlut tr••• were ctau:itiod a,s, v1 oroue 

a111i c,t _good tom. !h_<t _pooF tro•• arco t h..oH l.oo:at& in the iorst 1:itet 

'. 

or •lt• af£eoted. by 'Nettd com;petiti.on or \>y lin.stoek:. In spite of 1ta 

loe.ation in an exposed d tuil.tion.1 this stand hD-• , atood $'trong .iruls well. 

the tollcnving titand, about )"-Gara eld I is growing in e.llu.vial .aoi.1 

alQng the Doll& Juana:. Rinr. $1 te ha$: been (n.tltl.vD.ted. d !;r!lted. · 

ln th:1 · _s.ite tree~ have gr-d\m.. bettor bG't-1'\ in dinmo -er and :h~igl t ban 1n 

the r1dt• • Avere;g• he,lgh:t W8':I 30 fe.e,t. th• tnttlti1nµJn be in~ ab~ ,t 40 teat. 

'l'abl-• 2.4. i:; ta.nd in llluo.alYJ?'tU$ t>()'basta ~i\m,ple }:lot, -Lower Glo,20 ' . . . 

(tnonee) 

l 
2 
3 
4 
5· 

total 

6 
1~ 
17 

9 

.,4 

i 1 

' l 14 
l 18 
l 10 

7 51 



a 1tt ood oon41t1on is•• tollmrst 

D.a.8. : Tr .. ton». in. a fn:o\1.~ of a1 tret(!IB 

' · a,ood : oor . . -, Tota-1 
{inoMa} 

. 
·--------

3 l l 2 
4 1 2 9 
5 es 1 29 
6 17 .. 11 
1 14 ... 14 
8 9 .. 9 
9 l f,s l 

Total 77 4 81 

A.TSTll/.&,i11 height we. 40 feet with l'll83Gimt.un of ~O f•et. It ta n.o t1oe lse 

that 96 per oent or 'the tree 1'tN vi orous nd o'f' ood t -orm in spi to of 

" 
win.di •t .about one- third of tbe.ir height. 

Undel"g.rowth oo:nailts ot vine a, , r&'Hes • o.nd lQW l"UBh., whioh f:1" 

Larger st9.n ·• .ai-e; .ery soatter6d fUld open el.nee th.ey originated · 

Many ot 

t s old s paa i mettil ao fl ntld}u1.pe and l.QilY, 11 _ Qlfing a 1..'lfi at trw,k. 

rffa i n t i:\a e ootu:11t.1ons Ur' wQrthl'6l.!I ,. x op ,. f or f uel. 

-oondi ti n haa,. een ·re · orted 1:>J" Trou . in India (U} • . 

~ anie 

setul or bu1ldi . , ili.n~., 1fh0$l work an !"eoo oat s. I le 

en ~ orted nou-re d sto.nt w n da:. th 



eoppioiag power 111 high. 

a een obe rved in few: tre• • ut gum exudaflion 11 

proba. l :ao:r~l. !io illjuriQu. insoot• have been no ioecl. 

o tar no thlmtlng• n.ave been 1111.\de 1.ino• ttanda ar -idety • :eed. 

Sinoe othor , •-0ieAt prodt:lCi.ng woad of wider utility aw done ••U., 
it it au 6~u1 t e t At futur pl nti -. ould not be l.ittiited to E. obusta • 

• 

~oalyp"tuit r:oatra ta. i eu,~.lipto. 

small amount8 ot ••«Jdiin • w•r~ pl$nted Ut the Matrullas Lak• 

pl-.11.ta tion•• Deoa,u• tr••• ,Ud n~t survi v-e,, there au-e not 111Af1Y' 

indioa'tion• Ngai!"diag • a.vi.or or this .1peo1••• 

hcftl.yptu3 spp., euoalipto. 

~'uoalyptu, has been plante in the Luqultl"O 01.viffion i · .ra.the.r 

lhll&ll aJilounta. Survival mu s.t nav b e:ri low a,s th. fe-w tr-e e found Ii.Te 

,cattered. 

All apooi-e re.quire rull ~xpo,ure ino.e the .seedlill1 ata • • Thus • 

tr.o•• must be ept t ree fro oom.p,et1ti,on. 

In a poor s1 te 1n · aba.no. e. 1JW 6-yoar-elci t-reoa ot ._ ro"b\J1tta _ and 

E. P_itriodor• were 6 inches in dia oter nd: th:e la er II re 26 feet t 11 

on t,he e.ve:rage: • $.lld -llt leas 6 ;f~ot talle th n the 

better shape . On~ trae a . trr.i.lar t 

alUNt. 4,(i· ... t tall and e. 1 i nchoa d . b. h .. 

o l"'Ole ot oal:yptll:$· in Luquillo is . Q"t yet clear resul ta · to 

dat do no't co par~ 1th those obtained in the Oentl" l ountaine. t.a:t,ly, 

a fe'tf epeoi~• a.vcs own ood early 1.;rowth in •XF• illl.Ontal p.la.ntationa 

at medium oleva'tiorua. Lands · to be <: uired in u qulllo ar loo.ated 

- 59 -



•t lmr•v •l•··~ ti~n• wile.re t\(Ul,1:,PWI i not ao e·le-arly Sil er-l en·. 'fhu•,. 

robl• will 1- ~.ded. t:l l'e ol.'tat~g ny -e~t.&·fHii"\ii:e ar,e1. o!' open-<toforeated. 

lauda. 

!?stmia a.el'Ugi:nea., e;uaa41,ara. • 

. Qa.caliicn~l tl"ee:;, or gun · !bar rt ouud in th• Central M:our.1,taJ.ns. 

hey are tail"ly ,;traight d o!' oo d~e ytoo i.s us. ful, ea:peo1aU:y, 

when ua•d 1'n _conte.ot ,with t t;} ground. J1lri.ng ti•oemoor l 44 a ,-11 

!'-l!I.CUttt of wildin .• Wt!U;•e nnaerpla:nted in ]Jillm s-ta d• close tcy th.♦ 

Dofta ~UU'l!i-_ l'eoree.-tio · 1 a:rc.e.., bot wtt 1 a n._d wi o~ t soil • ~ ~ t t• 

of the t1niall and · pindly s-toek ut ct. s vi val ~a$_ hi-€; 1n both -oase•. 

tre.ee V.&re v•:l'Y: 1:hr ifty at timo. of' wce:mination. 

3eua j ambo , J?°-ffl&l'"t<:O•~---

.Poar.r-o a grdW'a natm'ttlly in the 'l:oro lfogro Di,ri.lfio:n whore tht, o--q:ol 

imd humid.. envix-oum•nt 18 -aui ·ta-t>le . It 1.t f01.1u.d moatly wost of' Guineo 

Lake but not 1,urually in tho high toro.at. 

It11 po,s.aibility tor Wi• ill deu1:1d•d aitea ha.a att1'~otod the a.-t·t•ntion. 

during tb• . l at_e.r ye•r•• :tt 111 oap&.bl• Qf' ta.k11l8" oni· . "st, ~ s1t-e · t-lld 

productts e; · igh yiol d o-£ i'uelwoa.d per or, • 

. POlN:l:r.t_otta bAa been p;lta:.n-ted OX?- · AU •xpe_ril:2tn.ta.1 ,~ale in low bt'~,b 

a.nd p,aa-t.uros e..n.d unc:ler:plaatedt btinaath .si.tu·»a palms. :.os l t1 htNe shown 

th-.t 1:t oa.n oi tbdr be 91"0p&gf'ted. by th• ius, ol A•d• · (broadoa1tin and 

diroot ,1eedin,g) , -or pl ut111 . The raruu ~r the u~ of wildin,ga· have 

not been oonaist$l1t, Aud in eoane sxu,•'1<nut a lqw ,a,u.rviv«l hail ~011 

obtained. .Pom(lt'r oa,a p l ant, · t.ro •-end ti v• to pla,-sting. high 4urv1val 

has been ohta.ined. w-hen llnder .pl antil'l& der,..a pe.lm •tanda,. · !he 1uu1 ot 

s-eed• 1~ ,a 1Jur-e meth.Qd off irapat:,ation, y ·t al)e4l,!;n e 3-F slow in ·etting 

tibove \he he1 ht of the- weed• and bruan. .This is 01;>nsicwred a tlQW - thod. 



It has een JIUi etted •• • ood widergrowth • eolea ror the high 

Eugenia stahlii,· : \t.,.fi.bota. 

ua abota is o-,ne or h Iii •t 40lll!lton I o1es in 'lo.re W~gl4o, 

ewpeoi l l y a.t the nigher ele-vation, . inc• 1.t produoee lt;r • :.f'ru_ita 

to estAblia.h by msa.r:u, of' diroot aeedlng, A '1JUlll plantation ot 4. 4 

aorea fti$ $tt'tabl 1,a ed du.ring tt>.o la ~r art o 1936 in Tery d•trade.d 

•i w olos$ to Et Dof'..a J!lana Uvttr. 'urvtval wa·a hi h buti rowth ha.• 

e~perlmental unda- h .nU ttg o't' 1d.ldin • :u.ndel" alm tand1 Wcas done 

near the re:oreational • ea . 

Planting to.ok 1nu raiafi-d by ,:he Jlor~'ltt S.&rvio:o in e early 

thll"U• , , J"Olll seed, b,Pot-ted trom Hawau. 'l'M.• a,esoie!t i, uadi•-

l ntinz• • are don• in Luquillo . Toro N g,ro and .. , 
riaao , Qrt3 ,ts, 

~- , 

t 
aud •Ndling• ••re ~ietributed to di!'t e~an lo~al i t iea of th ~'•l d. 

'lb trees rew lo ·1y 

truit shoots l" eratedl y-

were eavily t 



l"eooi ved f :i.:J:".l.Y _good car•• 

!he f'ollow1 a40Wl of -tr••• wa: a obtain p.r oru. 

((~h,rtt) 

l 
a 
3 
4 
6 
6 ., 
8 

otal 

are r"ol1n1n_g . 

• 80 
60 
40 
16 
lZ 

• 
216 

12 12 
80 64 
72 162 

6 98 

' 4 
16 12 

... 12 
, . - 4 

200 .,1a 

:the stand we.rt tJ."teoted by the· hur.rioanft ot Oo ober 1943 ud at 

· lea.1-t ·1 s per oe.nt ot the tr••• w•re. r-ei:iov d btlc:a •• 

.A ••ey h••"Y pruning d.onct in Au.gust 1944. xni t hays aldW6d -the growth. 

Th• tanda l n the r vtno-S fl'.b',\ valley•· ot .thili plantation wiU 

J'a.uu_ar y . t'ee~ along th& :r(»)jd bad t ho la.rg ,t diatl\4tt&.rs but welie 

short n teldom ,tra _ght. 'l'lli• l ~ ta.tion ie the most ~uoeeaaf~l 



O~area. tdobilioi e .1; , '.f.U&""S:u~. 

lanting w(t.a don\3 i'irat oa.rly in 1 7 in the Ou ' Eto l;ake plantation• 

to ill-in vory lo :v :.lur·· i . l or c dar and u~hP a , ,. 

Id.tea seedlings: ot ohlorot c 0.-n· stunte • In 

nothor pl.nn-tation a us · hlbhod sin· ildi • 4urin 1944. 

'1te iet· vtt",I f · :vore.bl and early i.wvivc.l , • about 90 pe o8nt . 

ildin, · Whioh ha. be-en out b o to bou 2 ~ et . t i me of lanting 

a been m diam to lo • 

6 yea.?" ·• old. the growth Q 

18 shO'ffll in ta."hl0 21. 

4 

l 

1 

Wc r thrif ty Ml, 

detel .:.n d b site .at dies 

• 

F B't 
1, 

owth 
axi:!m.Ur.l 

Fee t 



· G.r-owth 1•· •l~r _than that ot e~pl. pr-i,t,to. ma : a; and br,oadle1i.ved. 

mah<>gan, • 

GUaraguaQ ·1• a,n tu1der•t♦ey 11;p•oi•• &ttd thrive M!t under f or••t 

oondit:S,c:ma, 'Phu• , pl :ant1•• in degradei Ji t9s JJt ~ o,-n s•?Je-r-.Ur .r-11. 

It ~boulci mix 'W@ll "1th. a f&ri(1l"-g roning t p•o-ie.s• ·1:1.ke c,a.:P& prieto . . 

Th• poeai 111 tiet of re.laing ••edl~&• tn urude l:l\iii:1er,ies under an ov•-r­

wtcn-y •hould. be · i,n'Yettigawd. •1no.e, i t auog••-•tv.1 , it 1fl11.ll be a m\eap 

m~thod o1 .rAi •int?; good Jl• ting , .t ook. W!l<ii.ng-a :are ,tound in o«>f ·•• 
' . 

pl.xi-tatiol'l• and. _in lcteondary for-eet.. 'they are _ not t.b.undrmt •• .r-o 1e 

wilting•, but it i•• po.H i.ble. tQ get ao.dftnt. &11GW.l'ta. 

Ina•ot1 have -not bffn obaer,re4 ttaelrtng "il\"ia. 1p&oiea. Wil-dings­

._r• atta.o.ke.d by a o..troular: la-.,t s]tot but th!• tiseue hat no b"n 

lmport.nt t o dat~. 

ap.naea oo_ur})aril, tt.1garrobo, 

J\lgvrobo, oao-ura at lo•'lr elevat1-on• ,in -the Luquiilo MoWltt.ilUI 

'bat tt 4.• not found wi th1tt th.• go-rertue.nt , ote-,-ta in fo:ro lleg_ro. Al~ 

garrobo is good oo.ppioe . .r. D4toMtt-.J or ~h(t taotor it 1,,, , pei$11tt4tnt. 

in out-ff♦r tand.a. 1t w.aa 41.roct ••ed41d in t rao 105 ot Oi!Snega. Alt . 

wh•ro i't ocour• na.~r-a.llf• univu.). wa• vftr:i low b o~u•e- miee at. the, 

•Rcoulent leav••• robably, ned o.QJO t'i.ticm oon"tpl'l:Ju~d to low 11.lr'Vival. 

As u,~al ,. 1rowth ha e h••~ alow-. Av'8r&. • annual Clfth from -tfi t,e , 

1tudiel""l• •• to-1.law:■ • 

; I t 
1 A~rflge l Ji\UQb•r gt' : o.n.1. Gl"owt~ -' ' 

· , _ qe· _ , _ l9ea,tion• : · &1rerage . ~ ~ axlm~ 

2 
Inohtui 

.oo 
Inohea 

.2 

s ' 

• tleigbt grawth 
·· : l vo~o . _.1~ 1~ 



· ••dlioga, oa.n br 
I 

11 ht fo~ naat\, 
I -r I\ 

, I 

( ' 

I ' 

r $ f'orm at ' irat i:f vine- like . ainlilar to other legumlno\tf- 1 

sp OiiU, b t aftQ • it roaahoa 6 to 8 feet it1 hei ht a tain f1eade~ 1 

/\ 
'I \ 

I 

loealitit1' • st it . Mti •Qi.al 
. \ 

It i# a de irablv apoeiea to ,g ow e.t law' Jevation, sine it is 
" 

Luowna multU'lora, j 4oana. - . 

It h fo,..m 
• • ' 1 •. 

prob bl beoa a or it• lar • .eed which i - ridt ~siI 
. I 

distribut~. The 
• I 

timber ii not well known al thoui~b :1 i O(tnsi&ere goo ill i'or oonstt\'uo'\tion., 
. ' \ 

It has been. la.nted ma.inly to till-in lltnlts or fa.1\ou .s o s. ", It! 
\ 

- .~ ,_ 0 WO t h ~--ey 

' 
1Hn f oQnJ \thtH;· it 

, .. 
stunt•d in degraded •itet . In bett:er it , : ~apf~1al1y u . d&r a shelter-

,eue tio l y -t l.ritty and Yig,orou.s. 

Anm1al di.ruQeteli" and h.oi ·ht growth from; :i te studie. ·ere .e.s toll · e: 

I 

,\ 

'· 
\, 
I 
I ' 
\ 

\ )I \ 



: I : ' Sitt : Anrage • lwaber ot • D,.B. • £owth a . . Height grorih 
looation• 

6 

: .. , .. l • V8 ~· 
a l(Q~ • . ,'Yer~e ,· MAxhwm .. 

Yea '5 Iuo ea Inohtt• ·Feet ?eet 
Slo,pe 5 l .4 .• 4 3 4 
.Slope 8 1 .6 ~, 3. 8 ·,4;. 2 

wi'th b:r{)adlea-,ed maho a:ay and : a.1a d under a ahelterwood had '19 per oent 

hei&ht• w,ure, eo and. 25 r11e \ reispeo-tively. ?hie i• 1:)ettltr tba.n th 11ver·• e 

,ta:nd. In .good 1iqa . j4oana. srow ' t 4S 81" t_ban, m&.r!a .. but a.lower than 

aapl prieto OP bro dloave mahogany. hen r011ing ill h• op.u, trees 

have at nd•noy to fall down. Thi• 1, ~ turth•r roason r-w- a0odin under 

urd.val baa ba&n fair to goocl. althe gh at tim.,a ge ination has 

beon •l°"• '.!'he fruits d.o no nep or 101.li pori.oda. Lar • aaount.■ can 

be obt ined un .er ••ed tF•••• ildine• have beeA uaed with good reaults 

unde.r- favorable ooadi'ti.ona. 

.. 
Stu-'d val ~e.nged fr0111 tai,r to good. Ger:rninAtton wa• h igb. •nd ,-11 :eeed-

lingt 11tood adverse oondttiona and weed cotar,etitioh !'airly well. 

In the o n.-degr11,d~ clop•• trees ·go~ ohlol'ot:lo but oonti · u•d 

g,:,owin tn all 'bu the or,•t •l••• ln Toro !)ftJgra.grmrth ha, been 

el.onr th&u bl Luqu.1llo 4Dd tollowa olo,ndy be qual:i_ty ot the d te. 



if aite1 Are llOYfed to 

. eg_ro is a. own 1~ bl& :so. 
I 

Taal.a_ \~o •. _ rv•ngo Amtual Gr~th of J4aa1'a 

n.s.H. .e .Qrib I Be ht rowtll. 

-· 
_tf&xilnWD -: 1Jm.uQ, 

J 
Y•• ;• lnobes bh•• Fe t F•et. 

8. ) 1 . 18 . 35 1.11 , .ss 
8 . l.7 .so 1.111 l . 4Y 

1 . 18 .so 1.a 2.18 

Jlagnol_:1& portod.Qen1i •, j&guilla, burro. 

Thia apeQi••, the cOUl'lterp&ri or latirel .. bin<> in the- Oentnl 

llou.nte.:ina , a. · arently was abundant but ha• b"n heavily ,fl:ploz ~d. 

-t're • ar• l arg•• 'l'he ••ed -.d not been oon.aidere.d vie.ble,bt.lt r&oent 
' ' 

' emall amount• Gt
1 
•••411.ngt oan be qbt&i.n•d• Gro -th in th nur1u;;y hat 

be.on al ow. 

Bubo • 
• 

one 'Whioh hat be1m rao~• intenaiv•ly oploite4. ht tho Luqu.1110 'D1v1alcm. 

It .i a not tow;id «t tlw h1ghe •lnatlons ot tl1e Central Jounta1M . b\.\t 

1• tound on the iouthern al p ot the, Cordillera. and _robably ooow-s 

at low•r •l••ation• on the ortiwrn alop~• • 

It 1e a wood of gN&t beau.ty; vory d rable , atld •ulte.bltt tor h avy 

oon1truc,tion. Hostly beoau1e ot the failur• to obtain Meda in. thll 



. 1-ha<ie•tole:rant •nd dQCti, well ·under f"oro·st stand• in th-e humid a.r4aa. 

It seemli to pre:f'er the r:avon.ble •oil and humi~it-y .o:r dente •hlt.r• 

An excellent survival wa1 obtain•d under a. hl.gh canopy in tract 48. 

F1Tt-year--old tr••• bl:ld att ave~•g• ~&J.De,1fer of 2 bloh•s and ••i-• l.5 to 

ao te&t tall. hothe..- stM.d: or the same as• .shfflfed ••rt h#.gh ,u.rvival. 

and diemeter rang(!Jil l;etwteen l. and 2 illohoi,., Avef'&.go h•ight wa:a 20 £eat. 

Trees in both st•nd• ure tbrif~ ud 0£ exoell.i,nt 1.'<Jna. Thia rate ot 

growth h tibPc:>si! equal to that of .J4oana from · IJ8td and £&$tet> than tha't 

liigh su.ttival, good growth, thri-N:1n••• • t ·QOd ~on, plue1 the v.lu.e ot 

-the wood r-•aOl'!lllWnd 1t ae a log:10111 apecies t!.or wtderp1qting. Manage­

Jafllt ot the natural :atanda will 1n.crease the ~tookulg ot •UJNbo 

co1utidera'bly. ?lanti~ Will only be ll,ecea1taJ"y i:n tboise oresta where 

aeod trdea or reproduot1on are lackug. 

lo pnud.ilg or thbln.ing Will h. ?lWtutaa:ary t!lr the pre.tent at the 

S•;bs.1:IA pl(l'!1t:ation,:11 , but the oanopy should b., opened ~p to allow better 

growth. 

About 3600 trees wertt plan.tea ill Ooila J\l&na in. 1936. So· ~f'. trees 

h.a.-v• sh-0-n. to 'h veq ••ll a.dapiad to th.is tite. 'they have stood 

oompet:itioa well a;nd fir• very vigoi'oua. lU.ne--ye&t>•t>ld tJ-••• w ~& 8 and 

a l~ i.uoh.11-11 1n di1M8'ter, and B . to 12 fe6t il\. httigttt. tho follo1dt1· 

'fable 31 . 4ve,rage Annual :Or,owth of . 1-1,uho 
. . . . : 

1 _.,. 

S:ite. i Average .c IW!l'beir ()£ : D. B. li. ,growth _ ·: Ks1s1!t growth 
____ _!,. __ a.,.gMe __ :_l_o_a_a_,t_i_o_.n .... •_,:x""'._vo:: : .-ra_:g-.... e:. :,:·:-::xs:~-:. ---•:.:::::.:. :A:•:•:r:8,1£: .. :•:_:l:.~,.;.,...,ru::UlWII=. :-·-·. 

tear$. Ino.hes. ln.ohea . 1ht Pee't 
Slope i 2 .2 .a .e 1.s 



lh'iden i ndi o.te s t t i ahould b• pla.nted in f &Torab-le sites 

in Toro egro. 

V.atayba domil!§•ll•i• 1 negr• lOl"A. 

legra lora i• fairl;y OOJDl'llOl'I and is a mediuai.-•lzad tree 1a: ••oand• 

growth atand1 and in 'the high torest■ ill the Central l.tountaina. It b 

and h .rairly abU11d.qt. Pt"obablt it 1• a alOlfi growttr. 

During Deoqbff 1944 wilding■ wore planted ex.perifalHltall~ und•rr­

ildinga 

••F• trauaplanted both wlth bar• root• and nth earth. urvival waa 

llo1tt.1W11e. , ,peoiotiaeirna, 5 .a oolorada. 

Maga 1• found naturalised at lCJII' -l•vationil in t.h• doara ■0111 

or we•tern Luquillo whore la.ndowneT• ,;row it tQt- shade and •long t'eno,e 

llnea. 

It doe,a bett er on ~ YAlley■ a:nd lower alo-pet. la eroded lu••"'Y 

olay aoil•. tree, get ohlorotio -.nd atunted. S:urv1nl it' genetrally 

high i:ll tavoi-able ait••• 'l'bAJ tollowistg plot w•• u~aured iu a 46• 

_,.r oe1tt lldcara slope undeF oul tivation_. 

Table 52. s.~nd 1n aga •Ya.mple Plot • Slope 
J . 

D.B.R. a Tr•• form -and number p•r aor- · 
i Good ·-: P,oor , 1 -Total 

(in.ohee) -Kixe~i' 1tand# 5 years 

1 
2 
s 
4 

Total 

56 
132 

24 

212 

56 
16 

80 

s 
ll2 
148 

24 

292 



40 feet,, 

8pa.o1ng 18 oloae # • ioh oo'!ltri.b~ ted to 

rop.-oe-ents a ve 'fl gooq stooki. , h ich. hold f.or r.tOBt of thtt lo r 

par~ o traot lO . 

(inohes} 

l 
2 
s 
11 

6 

4 
28 
12 

4 

48 

,40 
80 
68 
12 
4 

2.04_ 

40 
84 
96 
24 

8 

1 O'Pff 1here ma ,.a and. other 

speo1•u• were raised with ban~n s and otl er ood oropa. '.i'h plot is 

oloH to tJ1e t:op of - e rld a whore wi .. d aotio 

• bro · ht abo~t leanin of tr.eG , ~ od otion pf 1 a auok re 

only at: p ,r Qent of! th mi were r "tt:id a t ood 1, -oaua of poor rm. o•t 

t~•et ar of little u3e oxo t for ir oo o . ~J ·oovoT . 

- 10 ... 



('kl.eh ) 

l 4 80 
% 96 116 272 
5- 100 132 a a 

4 32 16 

420' 624 

re•• hacr bHn ~1• u der a tall canopy of pond! 11 a.a. had not 

een oultivated. Altl · · . o ud1tion:__ _ar v ry tavarabl•. or,1y 3 - r 

~ data obta ned in erde- i · hlile.:r to tl'.\a of other ,eitee 1tl 

• tho 

jotn the tr nk nelil• t.tp pr oi • ve !?rf' ·6Ula~ pooF- aha,ptlfd tru • 

~ ot- tb• 101 · ote vott will ro· bly evelQp it. o e.toel e 11 a;pooiauln, 

QV@ B oey i 

in 

- 71-

ta • 1n -traot 10 

ea .pla.ntatio.ru, 

favorable •1tea. 

1 

I 
·1 
I 
I 
I 



th valle.y• for n.thf o ory rowth. In Do:fi& J\.lAll& the dttr-,r noe. betwaen 

the valley-a a id t e ridges wa, «vi.dent at an ee.l:'ly • e a.nd ttu:t ood ta:nds 

The at& i.n ta.ble 35 show !l1tand wb-ioh waa or1g,inally tnixed Yitb 

D. .a: •. « 'l'ree to.nit and nWK'ber P.!r llQJI'. 
t Good 1 Poor 1 ' Total 

(i~ches) "' re llf'tand, 8 ye r 

1 28 28 
2 20 6.4 M 
3 120 48 16& 

' 62 12 " 5, 16 " 20 

Total 208 lo6 " 
On the e.vera • tho tr t "e r .~ 8 years old and 25 f <)-, t tall, th 



ar juat •• .g.ood. A more r...-Qrabl• light :r lation i pro ably one of 

36 f'eet tall .. 

The tollowi ta"ble ,thQWs 

Site . , Average : JftlJlb•r ot :_.,.D ____ ._B __ .M_--.... • .... & ... r...,owth,.,.._ .. _· ·,...· __ , ___ ll_e_i.,.g._h_~..-,,,,;l,...r_CJW'th..,... ___ _ 

, age i loeatio•• : A•erage . : "8.ximua Avere1;1e : MaxillWn 

Year• 
(!lope G 

~alley 6 

2 

I 

Inchet 
,.36 

Feet 
2.50 

Fi ures show a TfU'Y rapid growth e apeo o.l ly in the valley. '!'his is 

a. b tter rate ot ir<>lfth. than tor mo•t ot 'the •Jttloies plattted at To~o egrQ. 

Th1n.uing of' defeotive tr••• d.oea no · ave a h.igll priority ainc.e :ma.1:1y 

of them have been let't behind ·and •ill be •limina:ted. liapid growth. good 

torm. and fr•edom f'rom. c_a.ruce:ra and · a te:r ap outs, m.a 1 .fl ga in Toro 

here 1t ry obaraoter1. 

IJe4au•e o tb.e pau . e or pa.:rt o t l e li a oyole of' t e pink o.otton 

ball wora on ,is apeoi.•s, f urth•r !anti~ was au.spended. until th.i• point 

.is detini tely aettled. Unthrit ty tnes i leu f avcn•able site, ab owe a 

high inf'ooti,on. of leat IJ.ilot. Ohlor~1a h lota generalized than 1n tM 

U.mestone aeotion. Fruits are a vorite .too of the cotton. stainer-. 

lfo di.lease• have been observed.. 



Necta.na.ra mem ra. aoeno , laurel ru a r i llo. 

Laural tlrillo is an a rres'Sivo .species -t. &t invades pasture areas 

and bru.shl nd. ea eoiaUy i n the -Verde-ca,n~ a · l ta seot:io.n. It oomaa 

early dtt ing r~- a . tablishment of t ree cover. Often it ia ell mixed with 

roble , but &raiat lo ge when such i;i.reas a re ts.ken over by taller al!td 

more l.ight- tolerant ·species . ood is n ot co sid :red outs -ca ding and h 

-proqab on the e level with othe oft - ood l ~urels. lan. tin,g un.der 

a canopy was do e on e. ex erimantal scale ith g ood resul ts . till more 

i nformation is noeded re .,,ardin., survi-val . • roba.bl y · ... t urvives iell only 

whe.n pla nted -under a oM opy ._ tt~. chief value ·wil l be i ts $.bili ty as an 

i nvader of gr aas and oru~ land. Tis will be pos sibl e i f thare are 

anot?,gh seed ·trees in the area ., 

cotea mosohat , nuez mosoada. 

Nuez mosoa a. naa baa p ntad ~n s;.1all a:nounta .- he ailt1re of 

a oding i Pid as ?o.ainly the re m.11 t of n unsu-i to.bl site. It doe s 

well u nder a canopy in .foreat -l i k a oond 'tions. 

ruits are roduoed in la.re ounts un ern ination is high. 

Dir eot seedi ng is very practical . 

w t r a _ · obnbly si.x year old were fo-u:n under an ove· ator-y 

of In~as and banana s ·at ie og Al ta . DiatJ. r vari 

and 1. 7 inches a d av rag a i,oi t be · eeu 12 a d 15 feet . Tree11 w re 

thrif'ty , of ve ood .form, anct very sucoessfµ l . No inj uri ous inseots 

~r die se e ere not iced. 

T 1re~ tre~ , p nted about 25 y!ilar ago -we,z-e ·ound on a high eroded 

ridge . On the av r age they ere t ou t 35 tee tall , 11 · Ghea d . b . h ., 

very thrifty, and o' goo form. 

Puring 1945 an oxperi111entnl soe i ng of .:. a.eras wa1, done along the 
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D'ofia Juana Rinr moatly under oof.fee ,h,..de. In addition . •o-m& t illiflg• 

in ·~ta.$ done in G in~ at.ions uring 1 _8 .. 

on •. anu ,. but no'; ·o a.t Quineo . A ter-

spotty. , ·ft or mor e than 9 y flrs , tees in the -·oo sit~. at Dona 

· Ju were 1 .,o 2 inc e d . • • , a .d 8 to 12 e t te.11 ,. 

·n. Toro ,~egro growth h R been .sl o~ . or a time , t e attaok of 

a ed t i coald eeome idemio 

but lately cond tion h~va in prove. It is now bolieved that trees 

will gro v·ell in ~1 ite of it. Th e ollo .in;; annual e owth was sh01'ln 

Table 37 . Averag;a nnual Growth of Nuez llosce.d 

Ave a.ze l 

8.(;8 

u r· of' D. B. H. g_ owth , eight growth 
locations 1 Average _ 1 Maximum · Average s :Maximum 

'f ,A..rs Inohee 
.11 

Feet 
.89 

Feet 
Valley 

Valley 

9 

9 

1 -
.90 

ecauaa of vc1r lo ' ~rowth , re$ult of this stnnd ave not been 

i mpreasiv~. 

eloYations . 

arontly , growth of this spoeie~ ia faster llt lower 
"·. 

Nuez mo o,~ is considere good peoies for underpl~nting. It 

is easily e t bli shed by di:reo t aeedin • See crops ara produced 

regul a rly and i good ' 01.1., t a . Tree f or i s va good and i ts wood 

1 s ,ra. ted ver ·en l.o,ally. Large pur e l ntings . hould be a.voided 

because l eaf olle-r . atta lr mi g t become ll ious . 

Capt blA.noo i s ot fo1lnd IH turally i t '. hig elevations of the 

Luquillo and tho Centr "'l _uou--,ta1.· ns . It · 
"' Ill i. is r.10r e con on· in ilhe limestone 
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cent r:;t: t ~ od.gin111: t r oo11 were, l r owing by tho tnd of t~ third y•a.r. 

Tho tree • arc, thri.C-ty a~d ahow gr o&t abili ty- tq ttalld wofld . ' Ollptttittou. 

Aft~r ·robl~ and mA t. ., a«,& blAn.oq is tho $p$~i&6 d,o;S.n, tl 11t tn 

poor aito • .lQ sue ,;,l aoea it i,s poorlt,' fomad. It gi-ow• well ia 

oonve:x 8.Q . ~u •• OOflOt:i\r~ .slopes. Al tho*ih the for m or :tre~,s ia bo tt$r 
( . \ . . . 

in th¥ la.twr.. .It. 11t~mit W-tt&r e. apt$d t~e th•. JflOro ep .n eaih lilJ.e 

'M'1co.1,--as ~ 'th~•e i•riv~d r om. que,,,.tm .. dior11». lt tthou.ld not be 

cont!ideNd very tttrloud¥ .for- the heavy -alays i>a the· high N1.ii4h.ll 

l 

D. . K. . s · :Cr ee tora. and, nw,1b•r p•r· .aor• · ·' 
ood = Poor : . Total· : G . _____ ....,,._ 

i,_,_ 
232 
l72 

12 .. 

128 

8 
'l6 

296· 
1?6 
12 

568 

... 
192 

0 
s .. 

aao 

96 9G 
100 292. 

l,-6 es· 
8 

.. 

,212 ·. 4.93 

d.b. h . ot sn.~ fll:. t.ory t r · it wa.3 3. "16 i:iao-hea a d 2 .58 i.n1;1he,s respootive-

1: • A '!er ago 1:c,ight ,1as les s thfm 25 te8t-. !htt mixed plot · itl:l$ inforiot> 



• 

41$.~ 1• intol ra _ t ., it ha .. •lowed up rolith . ...n time , most of t"he 

•ta.nd. will bt, eli.minat$4,. 

Thf.f at&?ld a own in h. t a l below i& in e. r -v·ore.ble si a o r 

'lo t - Slope . . 
. c. a • • 

i 

- ( in h ) 

l 4 
2 52 52 
3 2 60 9 P. 

7 .44 120 
100 84 12 

2-•l 2 
7 .. 4 

Tct · l es 192 _zu 

1th n 

·, 

was not i t ei • ht )r, th,. Form .. ti )Ooror be use 

i e h~d , i io pt to 

i s r onounoed. 

L 

ide rJh 
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&iv: n to -full s.ttmdtt early 

in th• lit _ o th• lante.tio • • tar as we know., oa.p4 bl&llOO 11hould 

not be: mixod inti • tel:y lfith other speoies. 

o ·r no thi ing • neede'd a1r1ct treet have more than enough 

gradually in the tu.two•• 

It ia aomriha t 1 t to do pruning or to do it o that it mi ght be 

ot nelp. no.·ever, somo GOod oould b$ d n• to illu\t art of the tttlmC:1 

to be r ea rled I.• the i nal oro • The muttllte:r or· w 11- ahaped -tre•• 

could e inoree.H by doing a mot\era. • ILJllQunt of pruiling 1r work b 

uot 4-•layed. 

CapA blanoo la not uaulllly found ~ithin tho Toro le ro Div1aion 

but did tairl 'Whan itt'tl"oduoed, row-th haa been rapi aa a Oiftl by 

the following data.. obtai,ned tl'om ,,i.te :atudi••• 

I I I I 

Site a Average , 1'wnber o~ t D. » .R._ fil'OWth _ • Height_ powth 
age, _ a loo&tion1 , verage . a la:d.lllWn . ; Avel"ake s iii'.iirawri 

Slop• 
Ye&ra 

4 l 

reo1 . aTi ff,ey' r.pid taper. 

Inohea 
. ss 

lnohea 
.60 

So t&r n<> injlU"ioui, 1r.u,eot• and di eaaee: hav bee· o ,orved and no 

tro~bl• ia •i~dted 1n this respsoi. 

0 pt1 blanoo do•• not $ea to have the value ov t e timber-produoin 

po••ibili ti•Jt of oap4. p:r:leto or au~bo • or- tht abil ity to grow in the 

o.rtt s.i te• lU::e t<obl e and *rt&. · It 11 i-e.tner 1mall and logs ot 

a.'4ult' tH•• -.r~ knotty aud of pot> r tlha,)e. tt has been \,used. in .-11 

slz-es fo.r speoi,1,l pu:rpo e• beoiJuae, o.t .its rQ i tanoe· t"o hwnid1ty • but 



1 t has never been very il'lportant &'If a oonstruo-tion timber. Plantations 

ha,re done ary well in v el Val le v s re it l.ti a ite 0£ the 

very seri ous vine problem. apii bla:uoo snoul b pl a t od nly i il Del 

Valle and surroun ing trac ·s ·sinoe it is capable of. ~ i rr in spite of' 

vines. It dq t:. no·t -elonw i 'n toe- Toro Negr o ivi sion an d s ould not be 

used ther i n f'u.ture plantings or ropla..utin:;s . 

This exotio, used mainly a, a ~uelwood species, was planted in 

tracts 75 and 75 in Luguillo so at1 to get a iuick cover and an over• 

story !or the slO'Wer-g~oYTing Dominican mahogany. Ilo'1Js ere spaced. 

24 .feet apart with three rOll's of mahogany between eaoh two rows of 

cassia. Trees were spaced 6 feet in the rows . 

'l'he site ot the 19 6 plantation i$ a fai:rly ;., ood Cata.ii a clay 

with a :SO er oent slope. tand is mi.xo i th a variety of na.ti'VG 

species. Si ce t he Dominican mah g tl.Uy d.id poorly an spacing etwe,en. 

rows o:f ca s ia was wide• tr"e ij branche d oonsic ero.bly. fturv ival was 

high. Fifty per oent of the trees ere olassi i e as eood. verage 

diameter of g ood stema wa-s 5.2 in.cha,. ve:raga hei ght was 30 feet 

and n10. imum 40 ~e-t,. '£he htr.ibut1on of stems follo-.-u.n 

D. B. • Troe f'orm and nu:mbe •. e r a.ore 
: Good : Poor Total 

{inche l Mtied stand, 8 ye a.rs 

l 
2 4· 20 24 
3 44 60 104 
4 76 64 140 
5 40 52 92 
6 40 40 0 
7 36 · 12 48 
8 16 4 20 
9 4 12 

Total 264 56 52 

lll9'-



I 

between l and ·2 inche t in d.iame.ter, and l to 20 ltt•t in h•igibt . ur-­

vive.l and thr-itt-l11es1 were igh. 

s n windbrett_ks 

and along the farm bou.n.d•r1••• ln th• .torett '1 oee n. t tatlafy ·MY 
\ 

' \ 
speoia1 urpo e. tl\U$, it should :not bo planted oxoept trpr e.oMa •pto-ial 

I 

I, 

Sid•roqlon roetidi••~• tortl§O ,ama~Ulo. 

Thia •pec,1•• i• co _ on ia the dry oo stal l owland• u~a.ily nea,r th.· 

8.iv-&r in 1938. 

l tho~gh the _e treee which 

were planted in• favorable .tU.t• •Y grow to a - lt sis-e , 1 - is tiwicient 

that thay &T& o t of' pl ace in th_• Ol!tntr'al Wlt&in•• 

S~letenia -.oroph;rl la, _broa._dl••••d ..-hog!& 
:wieteuia o~d.ollei, V'.enesuelan _lflllbog~• . -

TheH two a_pooiea will be dUou aed at th s.a t ime• beuau • ~hey 

t 1noe 1938 planti wa.- dpne in large Utou t11 in 1110,t every 

plantation and tnu■ in utty a t1u to which it -.11 uo a<la t ed. 

B~oadleaved .me.h~ •ny req rss lower alop s nd v•l l ~~i for be•t 

r eaul ta. In e- ra.ded dope and rid •• 1 t e e .t _ 'te-d , an.d not boing 

ablo to oope with , oot borer a tte.ok. • it -ev ntually dies •ort • or get ea 

less hwaid fli".ea, or l Vet-de and the lower r t or 01,ne a Alta , i t. has 

made an indit'fe en t rowth. 

The t llowin ar - growth roeasurmnenta at a 13-ye -ol _ pl n tio • 



Tb1a is one ot the oldest maho~ny stand, in .Luquill:o. l"t was es t abli • .,d 

ill a lowar dope 1rh.icih bad been c 1 tivated ve.-ioutlly and :en<lently waa 

Table 42 . Stand ill: !troacUeaved. 

(liohea) 

s .. 
6 
8 
1 
8 
9 

10 
11 

Tota.i 

I 

t Tr•• form. and nw.b•r per Mire 
a Ooocl i Poor . i . . Total . 

-12 
28 
46 
,a 
32 
32 ... 

200 

' 12 
82 
20 
12 
16 
a· 
4 

• 
112 

4 
24 
·60 
68 
60 
,a 
40 

4 
4 

SU! · 

tetPtt.oe- lik• dc,;pe and. tollaw• the deeper soil a.lo.ng a oi-ttek. 1h• 

•vera,g.e le1'gth of the first log 1• only 14 foet. The trees branc ed 

oontl.dorably .and: llOlt tM:Anks ahow ohar-.oterietio: i:rre lO.r'i ti sand 

stand wa eata liarutd in Oooa Valley. 

l 

- 28 28 
·66 92 148 

166 32 tss 
80 4 84 
20 a. · ·aa 

&12 1~4. 4'76 
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Av-erage annual growth wa.1 5 t eet. the te.lles!ttrees b ting 46 feet. 

The figures are .f'rom one of the be1t stands lo6ated in eolluvial tctrraoea . 

Soils are ferti:ile · and ol1udtied as Fajardo and Torre• elay1 which are. 

tr1abl• 10111 wa.1h•d down from abow. Drainage ii good because of a 

11teep slope and . ery stony soil . The percenta e of good trees is. 66 

1n 1pite of auppre·uion by overstory. Broadleaved._ mahogany seems to 

prefer humid area• and olay1 in enrtronments vsr s imilar -to o.oftee 

plantations . 

R-eaul t .s from other stands in lOYrer ._al opes and valleys are shown 

below. 

Table 44. Standt in Broadleaved Kahogagy $ample Plot- Valley 

(incrun/ 

1 
2 
3 . 
4 
6 
6 

Total 

Tree form and number per a.ere 
Good a Poor , · Total Good . Poor a Total 

4 
8 

80 
60 
12 

1xed stan.d . 6 yea.rs Mixed stand. 7 years 

-58 
52 

8 

116 

' 64 
132 

68 
12 . 

-
280 

-
132 
1 4:4 

52 
4-

120 
148 

56 
12 -

336 

-120 
280 
200 

64 
4 

668. 

ATerage annual g,rowth "for the e-y a.r-old stand wa.s 5 feet . and 

4 teet tor the 7-year--old lantatio-14. Tallest tree s were 40 f'e t tall . 

The peroentage ot well-f'ormed vigorous treea aa 60 in the younger stand. 

and 60 in the 7-ye.a:r-old plantation. Both are looated in g()od ites, but 

the .older plantations have been suppressed by an overirtory of seoo.nd-growth 

tree•• a taot whioh ap Ht.rently i'"atar ded grow-th and oontributed materially 

to a higher p♦roentage of poor tre•• • 

Survival of broadleaved mahogany 111 generally good. In a favQr,,.ble 

site establishment is e~iier than for moat speoies of hard oods. The 



ahape a.ncl to'f111 aN ood. 7.r••• tam to tom a long pol•, ~M 1n a 

1uitabl• dte: .@ not braQoh until t.Fttr they are 30 f•et tall or •o• 

· ,hoot borer attaok_ whioh h hi b, o I s.e~ anohing \lttl&H the tree .ia 

g.rmfin vigorouaiy. e.11 growing to,gstha.r 1 t b as.nae ; the leave■ ot 

th& latter shou.l<:l bo triw.1ed to pr1tve11t any p·reaaure over the rapidly. 

grOW'i:n le&cier.. b ovcn·atory ahou.ld 'b• graduallf r e>T••~ no•t later t .h&.n 

th• £i.N:h year-. 

11orry 1n 1tell-manag•d • anda . · ,uul ts •ho that r.. high peroenta, e of 

tr••• get ul tiaat&ly, well anohorH in r,vora l• ·•i te.a. However .. it 11t1ll 

rH•ln to find. ou:1: ha,, the tr"• •ill tttrmcl airong wi,nd• t.t.~d huni:e.a.ne•• 

lt ia evident th.a~ broacl-leave4 mahogany will not be planted to an · •xteat 

ocnparablt to th• .moun.t11 ueed in <bh.e paet. The sit•• to which it it well 

adapted will be in nigh d.emand tor •ub-1.atenoe a riaulture. 

In he ro Negro Divieion tl • t1f() apeoie·s were planted in o•t .0£ 

the p'111.ntatiena aad in a larger m.uab•r than other spe.oi••• • Pl·anti~ •a.• 
~ta.l'ted i n 1936. ut roplant1n- eo tinued up to 19-tl. It wa.■ done 

ittetpeotive ot eit••• ur-v:1v&l ~• ge erally v•ry low, iupeo· ally in 

tb• opeu ridge, e.n4.· elope,•• 

Th• beet 8-yea.r-old tree• 1..--the gc,od c-ott' e t1ites in Jfstru1Ia · were 

.a t.o 4: iitoh.,~ in diameter, and, 30 to 35 feet. b.igb. On tlte !!I.V-era e, r•ee. 

are smaller a11d ■pindly. In Uob Juana and u.in•o, tr•• ware pQor, trOJh 

2 to 2.5 inou• in diuaeter- and 12 tG 1~ te•t t 11. Mahogany ~ver •a• 
prom1a1ng in th••• aite■ ,. 'but t11 tc&t.rullas i't d a eoci start in the 

lower dopes Wlder ooftee shede. Growth. lJaa n · ,id. and the tree, d•nloped 

thrU'ty • The c .otte.e shade W$11 gradually r ovt:,d to Avoid ~uppre.uing the 

lll&hog.any • 

rhe last exami,nation in Ja:maary 1945 ehcnred a diaoouragin ,situation. 

-as .. 
j 



. r••• er~ •••k.- oo tall . c>1• ttuH.r .m 11 

d•v•lop a g.oocl crown. 'rh• tow i..,e.ves l f 

oolor. 

ln atrull~.s a s. ll peroenta t!! <>i th · t 

1i· c1 aUo4 to 

unh lthy l!g t reen 

tot l l.oJt•• 

orop tnt••, yet d ~•U.on ~s a hole As di 40\.tr i.n · • 

• oot. bor•i" i• no"t oonri ,u·•d th& in oaun £0-e ~h~ poor eond:ition 

ot 'the tree•• Mazay tr.ff NU\ t,een e;irdlsd by c•• 

Sine• • ot;an, 1a doing b•tter in imilar 1 te;a a.t lowe-r ••leflt1ons, 

1.t i . -. parent that 1-t i• ~ot olimatioally ~· l) ed ·o co di ,tQn• r,t tbo 

Toro Mogro Divi•~Qn. 

R•• l t-11 do nO"t ju try furt i•r · r ala or planttx1g:, in ;i;oro egro,. 

Pure planta.tions should not t• repeated.. Introduei. ~ r-oupe or 

mahogany lntf') •i'th&t" the -.tur•l f.ot"fi-at ·Pt' i n rtifioial t · :i<b. in th.a 

iJJ 1'11.vo!" oi' · roa ·. oavod mahogany , o: ·o -•~ o.t rap rr tion, r- ;Ld growth , 

good form~ and n;l~'bl• -tiuih•r <ir a high loft l d•-nd • 

.e-t Indian 

pla tat.ions 1 1 tho gh all.e 

plan . tion■• Ve , i,oon a ~ e · pluut u "; i it poor s win . ·t a , a.re.nt. , 

Pl aatat.1cn1• in tr at 38 i n Del V ll.e ,leveloped. v•ey w ll up 

w•ll-dr&1· ed .Pan uJ•at cl y 3.oa.:m . ut is int eli ino. e by the .. ot'e 

vig o ous and et"& pid- r owt o p . b lo.noo w~ 0t c:}liQ1. t 1B mixed. 

wAs air tD low. !:n h.e,· humid 
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or leaf bligh t are ~w.19.Jlt. Beuig • ·•l• :gl"~ r, 1."t · stilt• to~ • 

1~ ol"i,Qd. within t he r•aoh ,ot viAe• and mf'f'e,;-• •ooord.1.ng.17. 

Ia Luquillo, 1\<l ,stand of tld• 'l>eoies ha · b4en 11100-•1• . 1 , tau•, 

atou or tl'le ',ampl• plot• ia.-.,und oontatu•d ~ go.od _ w•••• -,be 

Table ~. Anre.E;• _Ann.\Ul.l lb~ th ,ot Domi.niean 00.101&&: i ri-abttna ·Mld;_ De:l ne_ 
" ' • t 

Loo&li t,· s Av•rt1g• , ~ ... O' t· J)·_. 11,. u. J i,()"?th __ . i · Jl6yht jtl':.-th 
tatd • it• 1 a5.• , leoa:tiou , · AT!:!!;ict _ :Max~( ; _ •v•re.1~ : Uu_~ _ 

• Q 6 t.l& 
Kfdg• 

61ol,le 

Val.1"7 

Y'e&ra 
6 

0 

e· 

8 

8 

Iach"• a .2, 
1 .,1 

' .21 

2 .,. 
' .11 

Inc,;b.o; F.-.t Fe•t 
.as, 1.1s 2 . 20. 

. ·"' 1.ao .l.$0 

.sl 1.so ,2·.00 

• • 4 ,1.90 ·a.10· 

·"" 1.60 1.se 

l'ot .•ah· dirt•r•noe ~• •Yid.tn1't Mollg \ho d'.U':terant •~t••• Atmual . 

IJ"t'liirth in d.i••te--r wa,a gO(Ml, yet h:l na11• ia · '1ght •• poo~• Tr,e, .were 

•~t.d.~ about 16 t M.t high or 1 .• ,u, • te.r 3 1•r•. fbey .-er• w.14- erowned. 

A •t•nd· ~ Bl Verclo.., pl ant.d d:u.ri1'6 1929, pric:r- 'to th• ai,qu11i t l on 

.Qt tha.t t raot, 1• • good. eYi d•no,e ot wh.a't can -~ expeg: e.d: under .~ _l al" 

oondi tion■• . 

S.it• l .s a d.ettra-d•d h.e-..vy Oat.liru,. .~-t ony ol.a.y et" a . oll;.ng t o Qtll'&phy. 

Plaut a~ion Wfl it me£umred in 1'9"14. Tho 1- v-o - h&i,f!iht n a ,aJ;ou.t 18 t · ot ., 

appett ttoe and -wer~ t \Ul'ttcd • o 00r f o:r.r , an htta'!'1il1 attao~ d by sl 00 : 

bo:rar a,n le•f bl gbt .. 

i ~ f.ll" d-1 tribo.t i on in thj,n st.and ilf aa- Shotm 1n tlt>hl • 6• 



T ble 46. Dia.meter Distribution Qgany St a..nd 

/ .n.a. • 

( :i.nohes) 

1. 6- 2. 6 
2 . 6- 3. 5 
3. 6- 4. s 
4. 6- 5. 5 
5. 6- 8. 5 
e.s-7.6 
7.6- 8. 6 

Total 

: total nu.i,ibor ot trees 

Pur e stand , 1 5 year• old 

7 
1 . 

12 
13 
12 
·6 
1 

58 

This plant.tic, do•• ot have mu.oh value. except a :. a shelterwood 

far other apeQiel'l . 

ill the better site of Del Valle and in aoDJ.e parts of ab.ana. • 

oou.nts showed t r om 10 to 50 per oent or well- tormed trees wh ich will 

probably mak e cro trees . 'ltand.s have boen ,iteplante wi tn :more 

SUOO(HHd'ul s ecie s whio _ are elimin.ating the ma.ho any • . Lit t l e if 

any w.ork in pruning or thinning will be nec•s,sary. Domi:nioan 

mfl.hogauy 11b.ould not be mixed with more rapid- growine; specie•• 

Dur1.:ig 1956 Dami ic!l?l ma o,; ~ l!l'as lant-ed i Do a Jua 

plantations in mixture with Spanuh cedar •~d jlc • &arly aurvi-n.1 

· as !'air, bu t by th.e third year few tree a were left and ha. dly any 

was seen at the tin,.e 0£ the urvey. 

West IndilUl mahogai,y is not adapted to the h1gh rainfall -are•• in 

Luquillo and the Cent)-al Kounta.ina . It should 'be limited to the drier 

'.t'abebl.li& pallida 1 roble . 

Thia tpeciea grows in the Luquillo Mount!\.in.a, f.tspac;ially a..t the 

El Ve-ra-catnega Alta aeotion. Good atand5 a.re also f ,ound in abana. 



produ.ae aawtb1bor, but s eci al i t9l!l:8- in hi h demand in our rural 

o~llllltUli ti•• • . 

p:revious plantati,ons , o.d .ra~led. ;::;mallFJ a eu.nt ware used in other 

vival of fli.ldin • • has beett exoeptiona'lly igh. 

Its seeding hab'i-t au.a: a aptat,ilit to th wor t i t&s :ml!l e it a 

aite• . 

'?he taot that -wildings are ac, ■uooeaatul and that they 1.r found 

data 1ras· obtainacl t'rOllll a atand .growtng in an 07:'o4ed r.i~ e ln Lo11 Guineas 

clay. A • from planting ..,. eati .. ted at 5 yeaU"ft• 

Table 41. Stand. in Roble ,1,up1?l• Plot • idge 
t 

(inch••> 

1 
2 
3 

• 
total 

t Tree form an~ nuaber ee~ aore 
, Good 

-87-

18 
3'2 
76 
36 

..:4 



e 

ATerage height wa.1 8 feet. tae tallest tree being about 16 f'eet . 

The average dia,m.ettr was l.92 i:n-oh:aa and. al? t~ee13 wore olauified as 

good. 

Average annual growth was oal9u.lated tor .f'ive different 1008.titlns 

all in ridges. 

Site 

Ridge 

Table 48. _ Average Annual Gr,owth of obl• 
. I 

, Average , liwnber ot 
: •~e 2 location• i 

Tears 
5 5 

D. B.H. growth . , Height ;rnth 
Average _Maximum s Avaraga : .aximum 

Inches 
.2s 

Inohes 
. 41 

Feet 
1.so 

.Another ,stl>.nd in an equally eroded heavy olay was 12 to 15 feet 

tall with average and maximum diameters of 1 . 6 inches and 2. 6 inoha-s 

respectively. The age ot the stand i• 4. to 5 ye~rs. 

For the preaent no thinning it neoeue.ry, • . In older na.tural ata:nd• 

thinning h usually done by mes.n1 of sales.. Roble ia one or the easi~st 

1peoies to work with. Artificial atand, will be iml.)~rtaQ.t in the future .. 

In the Ouineo Lake plantations, a ,urvival o not leu than 80% was 

obtained. In Dofia Juana .uae of teedlings on lll:l experimental soale gave 

a high survival and a rewwere about 6 feet tall two years after planting. 

Trees take about 6 month.a to ras\Ulle growth after transplanting. Roble is 

not common at high elev-1,tio1,1s in the Toro Negro DiTi■ion but grow, woll 

around Lake Matr1.ula.a . In ·chis 1o·oality trees 15 ittch~s in diameter and. 

4:6 feet t~ll wet-e .found. 

Damage trom inseot $.Ud disease . i f' aiv • 1• not important.. At lower 

elev-a.tiona and where it is subja~t t o artifioial unnatural situation•• 

al ong avenuei, and 1:n baokyard, • trees get heavily ttaoked by a. wi toh­

bl"oom. In Luquillo this o.ondition has been not.ioed to a.. ame.11 extent • 

but does not seem to get 1:1erious or to affect the trees. A shoot borer 
is OOJnmon but attacks are of little ooneeque oe. 



Teotona gr andia 1 teuk. I •1 

I ' 

-.Marshall (6) reporta' i-hat in Trinldad 1 teak thrives in landa 
• ! 

," ' ; 
t'orme-rly oooupiod by Bf11id• d~o~d'Q.oua and raill forest■ with a range of' 

. I • 

,. 'J : 
rainfall between SQ ans( 100, inoheB ; but moatly between 50 and 60 inohea . -

; :; · -

/ I I · 
It•••~• to require i well fked ary ~eason and a well - drained 1011 . 

J • / ' • 

Unrortunately/,taoat pl.nt nga were sm~ll and very ·eoatt•red. Be• 
,· I 

. y I I 
oause of thes&., c$di'tion•

1
t itJ was not poasible to oontrol 1te-eda etfeotive• 

I, j . 
1 , I, 

_ ly aa it ~ neo,rso.r-y r~-r it' best growth. Su.rv~val W(U very low, except 

. in the ;f'~et._biJ
1 
garden,,)in \ ao.t 10..6 and in $abana. I?l. both Ii tee treQs 

,. I 

Wef'e kept free o.t wee~a l lSino~ oultivatiou was intense. 
• • I • i 

The Sabana pla.ll..fattoq, i!s located along ·._ lmall !tream in alluvial 
) . ~ 
, \ 

■oils . but drainag,\ is e.ffeotive because of' atonineu ot scU . The 
I ,, 
' ,, 

I I 

plantation was 6 7ars old with ave-ra e an~ maxinu.un die.meters of 4 inohe• 1 . . 
and 6 inches ~elpent1vely. Height• 1Jer• 40 feet for the average, a,nd 

45 t 'eet tor the +inJJm. '!'ha atand ie thrif'ty and the d0Jt\in1uit trees 
I 

are of good fonak\ The smaller trees are br•nohy. tand is olose and 
. Ji\ ' . . 

-tea.k ie mixed wi,th cap-I prieto . • mar! a, and Dominioa..n mahogany-. Teak b \ . . . . . 

/ \ 
clearly d.cnnir,nt . \ 

In a •t\eep 11h llow Jl4oara ,■lope in Cifnega Al ta, survival wae· very 
\ . 

high . Teak wa■ ~d with oap4 blanoo• 
I ' 

Seventy- three par oent of the 

tr~es war$ marke a~ sati afactory. - Avet-~6 diameter was 3.04 inohe,. 
I 

Tree• were six y ari old and 25 feet tall. 
Ii i 

I 

, le Plot- ... .... lape 
; I . 

j j D.B. H. : 'Tree f'orm and nl.lllR'ler per aore · 
i1 ; Good t Poor I Tete.I . - ,( ; l (inohes) )Uxi:,d stand . 6 years 

I I\ I 

'\ 
,J J 1 4,- 28 32 j 2 
,. ,, 

16 54 10 
I 

& 235 248 ! 1\
1 12 

I 4 32 52 
i ,\ ~ 
I 

1! • I 

I 

~tal 28.8- 94 382 l -rl\ 
. . / -,I 

l - BJt~ . . 1 



Contigu.ou• o, th.1• •tand. .. but, in the TAlleya a ti low r · lo;p .8 , 

trees ha. reaohed diaaetert tip to 4.5 1n0c o• and Mi,ghta up to' 45 .feet. 

It la eyident that g,t th in this lot 1.att been BlO\'for b eaus• th• 

roil is too steep· and aha.ll01r. 'i':t1alf: was a.t least g .f'eet taller th.Q the. 

-cap( blanoo. 

oU,Mtioal l 

?be Md ara •1ta• in ~be wlf.-tern l.r . of Lu uillo e..r e robably 

eui table :lino. ninfal.l not over O inch.e•, -an ,oil• are 

well- drained. Hcnrenr. th• ite,e i oh ar. : b-004 en:o or teak "Will 

be in high d•ma.nd tor sub•ifttsnoe • &rioultuN. 

·. ·• two •ta.nd , oiw in •o Saban• and Ciln ga · 1 ta, might :ieea 

thinni~ ot th• poQr-d,to!'11iad tre s 1tt th.a near future. Gro'Wth should 

be obHrrt4 c-loa.ely. 

·o ta:r- no ••r1ou• in•&0t1 Qr diaeade$ have; l,ee11_ notio•d• ~ ak 

a, ahnn to be &n exoeedingly tough apoot••• ~here i!lro- .r.eport 

ind:1,oating t hat i t stand• hur~ioane win,da e%oeptionally well. 

About 1500 •••dlil1l!;.8 were pla.nt-ed i'h Dofia Juana 'dW"i.'ng 1958 and 

19&9. The £ew tr••· W ioll llU•vi .. ed 1ftU"l!I ot mob tallel:' h1ui at tilile 

of planting. ellk: belong• to a len mea,op~ti.o f or est e.t 1-ower 

elevations. lfo turlher t rial s •h.ould be made a.t ()ro ffegr-o,. 

Tr~plari.a anuu- icU~Jl~• 

Thi• ~uth Amer i can ,peoiea has boen int.rodu~•d during the l~st 

10 or U years. Bo larg• tr:ee• ba been found. It i• fa.at beooming 

popQlar ae an ornaasnt&l beo•u•• ot 1~ rapid rowt, er ot and graceful 

tom , and •hOtfY 1.mc r•-d. blo•JOJIII . 

ln t 0re1J.t lands 1 t hae been planted: only •• an o,,r-nament&l !'lround 

buUdi:nga. A ,roup 0£ 19 •ix-yur-old tree baok of th& headquart l"'S 

attic• act abana. wer-.. mfiHUUf'ed and found to haT an • -nra • dianieter ot 

4 . 6 nche• • betng 16 to 22 feet l:n h.eight.. Treoe ..-al"iltd f r om. 2 to 7 

in<m•• in diametb.1" . et-a is no reoord of thh plantin but robabl:y 

, -90w 



they w .re plc Wd i:n .1938. . !t'i- es have i;;eoei ved good ~it and kept r,t;e 

ot w•-4•• 

,IU.aoe tree~ ud ahMd>a 1tt _this i •:®.a. lulve a tun.dency or baing hollow_. 

oa m-ae was · en· ned and foun \h~t all th t~·-,· •l><:1ut. 4 in:oh s tn 

•(\i.l,fflQter , w:a.s aolid exoer.,.t for- e.bmit 1/8 in.eh in tho oen:tez:-. or tbe pi th. 

lt h.ollottnoJA do•~ not inoreae .:with. age ,. it ab.ould ot- be a:n o.ba tlk~le 

to ti:.-aber 'l:'oduotion., A wood ,aample o taiht1td a aimilar _tfi> pin••• 

Thi• tr - ll\a.& be♦n 0Qi1-si~e.rf:ti;i. with po$a1bUities n,s · .. pla1rtation 

tr$• 'beoa.\.J..•• 1. t i w•ll- tor ct. g.Faw• r4-pidly ,. aind p:rei'e . u °'em.ng1 1n 
nearly t>\lre s nds.. P~Hminary da.t.a. :f'rom ather:• ·ror~st ~nit $h0lt t l ~t 

itis . urvt'ftl ha, been low a).'td -that a hig · fel"o•ntage o the trfleo get 

an-thrifty in the pool' d~es in w · oi) it has b.ee~ pl,utted • . 

~itex diftrio~~, ~11uer.U.l9. 

· lliguerillo .U wi-de~y dilftrUtu.ted in ~r humid forests !'ra the 

ooa•t t'Q the hlgher ele-ta.tions . lt ooour!I spat'ingl y ~t i .s· of rnoro 

o,o•on ooeurrenoe ill the · Cetit~l ltowita1n•• It p r 11!rti11 a11. s , a ttered. 

t-re•• long after "thet f'oreat ha~ 't)se cleared. and 1 rge ap·eol .m.sn, are 

.follild l •oJ.att,,d in e.lea.r! • and pastures. t'o.od 11 oontidore vt,ry 

du~b1& 1n the roun4. 

Duri.ng '1938 hig.he.~Ulo 1rau pla.nt• in amall Mtoun.ts i .n it.A a.ud 

l Ve de-. l't ha.a mt be _ · plante in Lucqu:U.lo EU:)yWher to the 8'atn$ 

extctn.t t.t in Tor,o •i ~o. 

u:rvival h,a1 been £a.it"., but it ts oo~•id red t~ 'belong to the 

olau ot troo, that survi.vl9 1re'1,1. It i a a le to o<>nip,i,,t• wtth weed# 

-.Ud ha , een ,pl nted 1n the. ope.n.:: egradod olay •aile. lit su.oh , itea 

1 ts gr rth. has been ~thEtr slow. 



, am.pl• pl.ot• ••,:o• not eaaured. The tallowing tabla shows th• 

a·verage annual growth fl"Olll ai te atudie, in ? ii£ ax:id l ~t,de. 

ite a Average - s Humber of ' 
. ~· I locations 

Years Inohe fl Inohes set Feet 
Ridge 5 l . 2 .3 2 2., 
S-lope 6 l . 3 .74 2. 4 3 

6 3 . 2 • 1 . 9 -
8 2 .2 .al 2 . 4 3 

Ha dly any ,tand has r eaeh.ed 25 te•t in hsight, ven though the 

oldest treea ar ei ht years old. Hi u rillo ha grown elower than 

cap, blanoo when plantctd together with it,. Me.r i,hall (5) reports it 

aa a fast grower in Trinidad , r eaehing a height o! about 40 I'&et and 

a cU.ainete r of 6 inches in 6 year • .Kowov r ~ in 'Trinidad they tute. 

better aitea tor pl anting and ·their varioty mi ht b a taeter grower 

t'ha.n our• • 

B1guerillo i s a strong light demander and needs at le&s full 

overhead light. It dpes- well when plMted 1 large openings 1n th 

f orest. Vihon intimately mixed wi _ - :fa•ter--g owblg peoie s , i will 

probably be eliminated. Side-shade could be hel fu.l in improvittg 

tree .fonn. Tree _ branch aomewha.t, •l though not •o much ,u o p! 

blanoo. . Pru.Di is neoesaary &nd ·maey tr-0 s could be o n iderably 

impr-oved i n thi • way• 

There are no aer1oue dis aa& or insect p&w,t's, · y t in •ome 

localities t oli,a e ii h-ea:vily attaok~d, y a leaf roller . A. mite 

ca: sin nqllen and ohlorotio areas in the f olia e 0 on when 

aeedling• under ehade . 

Hi gusrillo doe not $ea ·to be very de , i rabl6 peoie s to grOl'f 



1n the- LuqllliU,o Dlvi11oi:&. It ie a· alow grmrer_,._ e..n althoti.gh l t it 

,srawing, f irly well in erbd•c.t. po-or sites. t l--i,,ese oe.n be atU1 zed t:us"t~er 

by :•e.ble .. 

glJatm nan.Ii in ,._ d•gr?.ded alo • ai,. DoUa Juana had. av1h· e and m.a.x.iJJWDI 

dit.meter1 ot I i:noh.tu. a-n . 3 . $ inoh.es r,e»pe~ti-v;ely ,_ e.n ' aver•ge and 

m,.xuwm hoigb.t&· of ·12 and. 2.0 fen.. t •n und.dFplantecl iJ:,; aierra p.alm 

st ands ; 4• and ~-year.-old t-r•u w,re 1/2 .tnoh b l inoh in diameter 

Beet su ·nd are · ound in the lower d :ogn of tho Alonao soils 

Wh•r• tre&lt tour y•a~• el 't.ar plan~ Wtt,t"-e l t-o ~ i11ch-e a ill d.ia.nieter 

e.ncl 8 to 12 feet in. hei h-t •. 

Na sqple plott Wtcl-r · &$'tablbhed drtoe tree,~ we,re amtt.ll . The 

i 1 1 _ : 

ite : v.r e • llwrJber or • .-» • .a.n. growth · , 
_ ~ e t looatienli ~ AV:&Fast_e · ; l(&xilbWa • ~8.XitllUm 

- J , ~ 

Year:s lhoh1'1t Inobiu het oet 
5 7 .as , .38 1.. 63 2 . 1-1 

4 l -.25 •. 50 a s 

lt ha'3 ahown_ capt.bl~ of gf'owing: well when p~im-t.ed 111 t l'ut t'or.«u,t a 

i:.'t high el.ove.ti,on· ~mong t1atural. s WLnillf or Uiorophol1• -a.nd 1111.milar 

v ·1 t-e~_ "Pl?:• 

· An i ntroduced _spocia of 'Vite,c waa p l e.tt ted 1- Ph 4 in 1'9,,:SI . _.Its 



/./J i/ l . / , 
f ~•- I 

, t'. - -· • 

deaor1pt1on c~'°l11,,.,•l~ with tna~ ot_ 'fit~ .rrvi.tlol"'$ from the Ph.ilippbuu. .. 

"rn.re ~ ,r ae()l"d1& ot ,,:. ~ i.u\ro4'.tot1oa i.nt.o 'fhe land by it. he 1:o""'' Se:.-via• 

in t.w, ittu•ly tweu:tt•• • ,. 
~ . 

4\llt tre•• ,i."1 th• J.oNt!t ,)•"to• •rho.re• _glv• ~Vf oroi.,11 ot 1eed1. 
' I 

l'eoltt~d tP,eS ~ •• ~?1 to~ in ot.h•i- tll" ,s\or-the- t\lqtd,llo # probably 
. \' ' 

vi• tea by to~r li,~ow~e~41 · ,. _tJ"&~Ui .or1.~1~-t~d ln ~ lror{;)!lt ~ •r-dll•· 
, i . r 1 · 

:t •peous ~-._ ••1 hN'!Q' eud•l" url ia.·-,,r ~. rrd cl 'oH to the !llother 
, / : , . I I. 

tr1JO•• Gra'#~ •a 1!>•"' .T1(pid., •ve:tt u de r~d.ed ~Ott~ ~it••• Jgbt .. ~ay ... 1 r . 1 1. ,r 
I I L. . 

old. treo11 ••r• & t'tt • t.nAhee in di-.eu. a.nd li t ~'2'0 r.-et ~u. ·w--
1 I ' ' 

. 'J . • 1 . ' 
Y'h:al sw-aa 1:ih• r~ tt , . vtt b<i!•.n · ~ -•t • r,n ~ ter,. 'Jn ao~ par-ta 

. ' \ 
. . i,' 

at Fid, t-rffa ue tm:thrU'ty .nd. heavily t\tta.-,kod 'b1 #<ml• liuieceti, . . . \ 

I 

Wid• orown ldmilfir t o c,apl. bl.J.mo. i-owth 1.s IIQO.t"e .r.ap~d: ,t );i,an '\fl th om-
.,;;· I • I r 

xu1·u~,; apeci•, an 1t 1, ju.at •• a gre•slw •nd -.tlapt•dt\ to- poot a1ten. 
f I I ' 
. I ii . 

/ . /!t ht.t orttDent-.l P'll••i · ili ~1~u a, it pro ·. ttt?•.f . 1•r~• blo••--
,/• l&ftnde.r o-olot< f'lowora and. ~e,Q.vv orop, oi' gr.apo• U. · e ,bui ta. 

. I . • -

Table i2 •nC)'.lf• Uitt •na. i#O · er.ad. •nd tM oruii ttcm, ().!" tllJJ d1l"teren:'b 

pl-.ntat1on• up to Ji.ule 194'. '.rtui t o 1 &Ha Qt th,e ,pll!U\tat.1Q'.1"a if )arg•r 
1' \ 

th&D the al",OA •c,iul.liy pl1i '-t_e4. itl t ht a t;Jl<H atis1 • . ·f.?r-e~ . . ltb.1.11 ~~­

larger· lil"'tla tliifre is a GJ•J."tain f.U!lOUr.: · ~t na.tu al -re r ·odu.J tion Which •dd1 

Y•ai'.Y •'tt1rb.lly to tilt· tQcklng ot t • aroas. ·••d wntc;.l{ 1l1.oulid 'u. oon.­

•1UNd 1u ·•h.iq U\} tM -.r• t' ••t ~-u u · eqtt .rf)s plan~ll.11; in the, open · 

or- uud•v:_planting. 

Oon•1de-ring 'both the na . ·Nll rcpr od.uc,tion :.nd the ~i,tw.bliabfut 

plan:b•tion't , the &m:otUat of atoo~ w~rJ • · ti:.llate4 ~ Juntti 1-945 ,&a t'Q·l lowe, 



>.,, 

Tabl-EJ 62. ,A:t_guut of Stooki:og lne luding lte.tural tarul• • 
aaribbean atio"nAl ?o"•t 

I I 

I 

: ·tteli stoQked u erstoo:1c.d 
O_ondltio:11 of' pliat tion,, .. 

: . . For~s~&d • 6_fen 

Acn~e, A.or•• Cl"ea 

tuquillo Divia1M 
Bl Ve~d• and Jim~neg 66 20 95, 
Pull 467 29 rs~ 
01,nega Alta 1.ose.a 302 187 

ab no. and. C.ooa 528 261 167 
Del lrdle 260 3! ' 40 
Tr"-<:tt 91 l5 48 6 

Total 2 .41:a.a 988 519 
P•r oant. 61 . 4 25.l 13.5 

Toro HegrC> :0iT1a1on 
Dofta J\.UUl& 454 61 212 
Matrulla·s 350 27V · 110 
Guineo 265 5 62 

'otal 1,069 . 343 444 
Per eent 57.5 18 . 6 24, -----

Grand Tot 1 caribbee.n 
· a tione.l Forest S,487.a JJS31 963 

Per o.e:nt 60. :S 2:1 . 0 16. 7 

A.ere•-

180 
7l 

1,525. 8 
9 3 
628 

68 
3.925.a 

7-87 
737 
332 

l ,866 

5,181.8 

The above table howa that 80 pc,r o·ent pf' tne total area of the 

plan-ta.tiona waa oonlidered well atoo,ked. Thh is a total of 34t37 . a acre.a 

m de ~p ot 2048 aol!'et of plu.ntatlon• and 1438. 8 acres of.' iaatur-al tanda . 

T at is , plant& ions hav oe tributed ith bou·t 69 per oent to the :well• 

&too.ked statld • 

av ra'" or 2000 trf>es per oro , 

t otal of 229 ores l.lr i.n need bf .teplahtillg. Co ddoring tho 

ne•d U1lderplanti , and 16.7 or 963 u.ores req .rtn.; replanting in the 



oalyptua, Jld, marS... Tbu•,, moat ot 

. th• area whioh at, prea1tnt. it undaretoo ed, r,i; ui r (liQ andorpla.nting. 

The •nn• 0 ■tooked11 •nd · uun<i•rstM ed'' sb:oulfl b• · pl ine lly 

m•~det\, not- under lant~ 

vine outting a.nd r c,ioa1n,. 

ood u . and a . tist'aotoq, 

eplanting or undernla,nt-i 

a. ¥ore-ated. ~he satiataotory tre,a, ,o.ither planted or 

natural , :forru.ng ~ l!linor part ot ._ t t&nd oompo11ed chiefly 

b. O on. 'lb .. Ptisf c.itory tree , ~1th 't' planted Ol" natur l. -
no __ 1'li t ill ,a olos~d s r,and, e.nd thereto on a i te· Where 

the ao.il No•iv•• lit le sh~de and th&FO exists a. ,rOldnent. 



_ anagelllsnt 0£ Suoceut"\J.l Plantation.s, It i• :neoe .ry to alee 

.r.oonnn.GndatiQna , a arat oly or t~e di!'f'ere:nt e itcs S\l_qh as l ewer dope•• 

uniform slope•, and ri _ es. 

il'he follo,ri _ ol a_tsifio Uon ,11tu,ws the adaptab ility oE -the dU-tero.nt 

Promiaing 

Ausubo 
Broadleaved maho any 
Cap4 pri to 
Jloana 
liuei 111osoada 

Not promising, 

0ftib• -
fJalbe1•ghia 
Mooa 
Spai:iish oeda.r 

e s t I ndian 'r.lfihogany 

Albizsia lebb~ok 
AlgarJ?obo 
Capt blaraoo 
Ct\W8irtna 
Guara ua.o 
Iliguer11lo 
J a.ga 
t&rta 

aricao 
·oble 
'!' ak 

-The apeoie s l1ste aa _o'b r -t}eommen sd sr01t well in lower sl:0p~•· bu.ii, 

either they belo b .ttor in. 1.-.s aui ta"bl ,site like m rta. an .. oble. or 

ellt they do not pr-oduoe goad enough tillber lik8 . xaa.riaao and oaa,1ar,i?1a. 

gu.aru(iuao . al though pi::-od.uo i "-t~ ftluabl e- ,1rlher, are _ ot rco011t?1tnded for the 

beat •ites on th119 b•iei• of" r•aul ts to da t e,. Teak b.a do?le •ell i n lrdoara 

■itea • but r e-quires clun cultivation. Li ·t lo i s knolfll abe-at its f:'uture 

good 'thriftinea.s, b-ut the .form of &dul t tr e i• not ortt Wol'1Jllt1on 

e,b(>ut higueriUo and oap, blanc<, is e.l so needed b.efore reoo,miend-.ing them 

tor thi•&· site. 

the bea t t i mbeF • but it ha been very &uoo so l i n the plantation•• 

a ie not being J:"&oQDliliended in view of i.ts oohavior ill the t"est of 

.Luqulllo &.l t houg i t hl.!l& done v r y w:e U i tr ot 105. 



I 

i i ~ / the exoept_1on .of the brQadlqaved mahogany in Sa.ban&. and Oooa 

~re.ll J1 . / the oapA blanQo 1n Doi Valla . and l'!ls.rt.a .in Pir.4. there is not a 
I 

I 
lar · i •r•• ot OM 1peo1e.11 in aeyon o-1 the older ,sten.de . , 111~• atattd• are 

, .. · -~ in ~ ditf rent a .ombinations . it will b• ne.oe,ssaey to ,0on1.ider ore 

.n one 111•01•• at aivone ti$8 and pla.o• in sUviol;l.l~ral work. 

1ia.QJ ot the at a~ttlJ have em ro"l!d..og under a sh-1 terwood of native 

peoiea ot low value . The g_raduei.l • a oval of eae is· being e ff"eoted through 

aa.l•• • '.?hia work will have o be •rlonn oonti.rn.1.ously to avoid good trsei or 

v-.luabil.e specie• being •~ppreseed by natu ~-l tro ~ Qf leas i/fil able apaoies. 

It is h~d to lay any r ulea to be followed sin.ae no two grQu.p·11 of tr-111ei, &T• 

ident1,cal . 

growth, to the pla.ut4tion. bu't oar 1h o)..lld be tJX.•n•ohed ot to open the canopy 

right bala.no~ 4.boul.d 'bo ma1nta.t11ecl bebleen tht ~rowth or the planted tr-eea and 
\ 

the am.OW'lt or otuiopy. ho-n the plantutior is poor it is pre.fora.bl• to re-
1 
I 

plant with a more euooead'ul sp-acies rmd to do tho 1~r ovo,rnent oattlnga a, 

re uired y ha latter plan·ting . Thinnin"'s ar~ hardly necessary a t present. 

, tceki ng ct planted tll'eee i• light ao that ~ood trt$'e a aro ·not CJPmpe'\ing with · 

eaoh othea. 

'.Pr" e oltuaJ..fied as poor -will t •nd to remain. b hind or be eliminated. by 

the beat apeobr.ien• ■Q that -the:re will hardly be tiee o£ thinning to favor 

orop troee. There are .-ny atandG of oapL blanoo in el Vdle,whioh. although 

very vigoroua, 1'l:'$ wi ely apaoed and, oJ poor t ora. . »a a attlods 'Wl\1oh are Q~ 

, ood .form~ row:illg close- in the lower p~rt of tr•o 105 111 naed: to be 

\ 

dii'fa-rei:rt o _ bi~a t'.i.oqf. 

l 
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u.1ually l e.ft £tor re ovtng branQ ea. It h prefer-a· le not · o pruue ., 

rathor than to d.o 1.t 1noorrootly a.s thh· is P.o dl.teive to tungou., in­

t'&ctions and_ a.foo .. ive tTees . Co.p4 bla oo is the speoi•s moat in neEJti 

of p.rtl!li • Onl y tho orop t rees shoul . be pl"Un cit , and ven in thi.s ro~p 

of t:r~oe only those br tmoh•• 1 iuoh i n di et~r o -

Little rl,jp lau-ti 

oaia e proo.ur~d nea ·;y 0 - by -the use o:t di r «ot se&di n • 

eedy ve ,e ation iruoh ae lt\:elaatom!loeoue a rube• ferna _, and other 

roun ·oov 't" Ahou.l.d be enooura ed and not re o•ed in oleauitt"' 

operati ons. In or1tioal ~eas a• in Oel Vall e and Qooa V lley, vin 

at-ill va t o e out, regula ly a., h y a. e a le o 0.l1-0k lar" e t r ee • 

Tho unitom slop a oontain t 

to b• a O'~ 60 po cent of the tot 1 ar ea. 

'.rhe adapta il1 y o 

Auaubo 
~ape& blanco 
Oap, . pr1eto 
J4o~n& 
l(arla 

~e. r-!cao 
u.e · .mosoa. a 

lot promis1rti 

Bt-oadlea 0d hocany 
Ooiba 
Dalberghia 

a a 
Me. 
panish .Qedtu-
e t Indian 

A1.bi~tia lebbco 
Alrrattobo 
Oass1a de ia 
a u~r1n• 

oalyptus .app. 
iguorillo 

J: ak: 

There is not muoh dittereno-. j,,n · andl1 ·~ euocess.f' l plantation. 1n 

the· v;alleye and i n the dopes ot au. ubo·; oap prieto, jlo~na, and nuea 

mosca. · a whon grow in 'QUde a ahel to · ood. Cap& 1>lanco ha done remark&b.ly 

well in the lopes ot Del alle, t res oo iv.e o the oo i tion.s or h 

l'! ca.o ¥ill b mo re sefu in t oae 1 ope • 



where the soil is worn-ffilt. 

The ana~ffl!lent of tho promis i ng pl n-t t:ion.,a in th~ :Jl.Op$s should be 

a.a tollow•• In well-i'ome stan of oaptt olanco, it l ao tly iatter 

o refito"V'i'ng. the overttory whe?-e pi-~•en:t. '.Pruni ~ 1£ dene c.orra tly and: 

100.n •noug , 'rill be el.ptul. tnn1ng o o p'- b l.Moo i g n ro.lly not 

n••4•d ,at pnaont. 

"Viue removal ia i inp.or~an.t in Del , nllo- and in r 1'T other oi t a. 

Tllo rtificiAl etan • of ._ o le ar• youn_i and har l ?Jeod a_nr oa.r o ,. 

ell:oept ooe.,1io al vino ro . ov l,. . ilr! is intol•ra.n.t and ill no'b ijt"C:,W 

lf•ll under an ov,e:r t oey. PNnin wil-1 e hel t l a& ' y tr8e ave 

devoloped wide oroWil■ • 1'.hi:Qnin,g i not neaded f or the ,pr"Ose,nt. Th• 

»rieao stands are too ••ll to ~ - uire any tipgcie.l ir;on :. id rationc. 

The· group, ola■ s· tied a.a not pl"tllll,i ing -wil b , · aubtrt" tuted • i ther 

by- n.a.tural stands or by planting .• 

the 11&nae;emen:t or th roup or paci.e ola& !.fie 

should be a.a .ollowsi · 

a not reoolUmended 

'!'he oa.•sia 1tands · in S. .bun h ould e 001-1dd4r~d ,onl as teoporaey • 

The;r •hould be treated a s an over ~or and romoved as r quired by the 

~de.r1to -o.f! .roble" •da,, a.nd ~, f'ew ood ~rees o:f i)o:miniofr..n rnahoga y . 

I f t he st&nds of tl:\11) latt♦r n no ~ ou ~h , a.n i expena ve repl tin 

oould be done with roble wilding•• Unthrifty- Ol!iUli an 

b• u.nderp.b.uted also. 

The few su.ooe sful tcmds of teak a u1 be ged on an e.x_perimen.tal 

bo.ais. ne. 1 na "'Q1flQtrt or- the a-mall u o e58 ul :etando: ot Euoalyptu• , hi ue-

-r-i llo, Al i.l is., and ea,,1uai::-ll'Ul',. iG not importt1.nt '11'.l hcul fol10"N a. is 
do~~ ins rroundi atalldo. 

.. he ntilna ted to ino'ltld& 32 p 

in pla.ntations. 
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'oa t species do not do 'Well, ea eoially if the soil i• degraded. 

'Under th se oiroU?rtste.noea, mar!a &.nd roble have boen very 8Uooess£'ul 

in Luq,1i ll o.. M:irfa "l'till not be used in future reg'8'neratiQn, in uquillo, 

as roble it in better in the pre•ent management plan. 

'Impro ement of Poor Plantations; Managemerrb of poor s a els in the 

best s i te . , that is , in the 101',e:r slopes and V'&lleya i• a.s f ollow 1 

In the maga stands the amount .of underpls.nting With promi-dng 

spaoia~ will. VFJ.l'Y -with the quantity of ood- :formed tr~•• Th re might 

be a majo i ty of poor troes, ·ou.t there might be enoue;h good cro t re-ts 

of a.ga or o.f other species .eo as to pr-eolude the noed of' u derpla.nting . 

The se.ma holds !'or cl'l.p&. blanoo_. If no enough good jtreea are pre:.ae1l't, 

or i ~ good , aturti.l re ro-duetion is not ooming in. it itJ a clear oase of 

utte!erplantin with prOJ!l.hi:ng speoi&s . 

Vfo at Indian ahogany stands are poor, irrespeotive of site. 

'i here i t wa$ planted. ure • the canopy is UEH1a.lly open. The need: ot 

re. l a:n.ting i .n &uch stands will be determined by the stocking and. the 

kind or dominating 1p(toiea. 

· e:r.e a canopy U _iHing ,90 that t.J.ie ,site ta overgrown ith woed.s 

and Tines . re la. ti.ng with -roble ie probably he most intel · ent ecision 

i spite t he faot tha roble is usual l y pl·nted i~1 the poorer nitas~ 

New Pl anting, raotically no now pl antations will bo establ i $hed 

irr speoti va of d te until new a r aas ar0 aoqui ed. 

ob l 011u1 Rama.ini!1$ for R · , I the lowor slopes a_nd valleys 

t e p.rob-l om .t o l )a investigated a.1."e oatly those in connection with 

future gr mirth.. Pe anont ple plo t 1nould 'be establi ehed in suo e .aa-

ful stands t o ea ure growth and to study thi nning s. . he f'ollawitlg 

stande are sug..,e. ted f or plot a tahli1bment. 

1. G-ood brondleai:red mahog:f\ny in Coo V lley and Sa ami . 
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2 • .Maga a t 4k tau. a in the lower part of .tra.ct 105. 

Alt ough wtn.JlY. or tlt• tipeoio 

i . noed of an int rrd 

• resea,rch pr obloma ot tb.e uni.form. lopes o nQt dlf. or fl"<nn tho e 

Toro Negro Di•.hion.· 

~••nt ot Suoo•••t'ul Pl•n~ation•i 'ReQo. endatioat aro al•o 

made 1tpa,rately for the different aitet. :tn Toro li•~ro tw:o 41J"f•r•~t 

a, .to1low81 

Promi•11'g 

Ruoalyptus ep. 
P .. rro•a 
Roble 

All ot e.r n;peoies Maria 

ooording t o taole 68, when. all s-it•.s ar-e conai ered. A toul -of 
I 

1069 aerrea trore e t t1.mated to be ••11-stooked,. Th$ •uoo•8 tul planrt ti"oJls 

in opeu.-degr a •d .11 tea 1na.ludo o ly the l ate pl~t113.g1 or uQ•lyp~s-, 

moat of the ro'ble, · part Qf .the j,oana; nd s:all p rt of the hi• Jtrillo. 

uninterruptedb•· • The growth of woody bu• s «n,d . bNsh,. nd of tall i'e-rn.• , 

ahould. help tho growth ~t tr •• &:td the ,rapid re0 0 11 ry of deg.raded nit • • 

Ualtt•~ viniu are. troublit·11.o e, QU tS · town t a 'b utth om pl tations 

hioh are ou . or the it:'e&Qh o:f t ~ brueh, t~ pti,or s:U.'Vioul~..re. At thh 

.stage 1 t ,(toe not pay to tako o&r,, of jac na aeedU.~ •~ io ar!!I eh.lo otic 

and stunted . ay should be r t'!Jpl oed with th& nto aucceHful £Ht.oies it' 



th , blank spots . re large •.nough to ju•t if"y turthi:tr plan.tine . 

The atan a of: small uoalyptus should be we.eded :nd r-eplan.ted he.vi g 

oalyptu . • Thr or i'our , e.o h:11; should b emou h. lf iguorillo be-

oomea & nted d unthrii'ty , the · e t p a +ice U ... bt, t , eplant ·olid 

vin& removal will be nooessary. 

Th r e-s l t b'f: ino 

omising 

Ausubo 
Capi priet.-o 
G-ua re. · ao 
Bi ·u-,rillo 
J'o-~ 
Kaga 
lfue-E moso da 
T bon co 

i th dif.' erent : peciei in i ta t1 ioh were-

Not prQmidng 

, roadlfJ ved nab.o, a.ey 
. anish o dar 

Tuk 
or-tu o a aril.lo 

-•at Indian hog ny 

No · eo ommeaded 

Gap£ ble.noo 
1 r!a 

Euoalyptu · and robl -e t:ro very uoceuf.ully i n thiia ait-e, a.lth()Ugh 

usu lly : hey u planted in th.e g.ra ed i te • Th$ area of suece11J.sf'ul 

plan-t-tiona i oludoa omising groupa o! t re a a-oatt -red over Wide &srea •• 

'l'ho number e.nd oombina.tion of o-pe$ie 1 , ata e of' rowt.h , need of Ub$:r tio , 

and need o-r thinni nd pru 111,t, vary front lae to plao 110 th t it 1 

ha.rd to aet any rule-s .: or t e tr-eatman o thee -stau 4' • 

The suoc s,fl.11 undt 01' ~ oaly tus- and robla wertti till 

he older uooes :f\11 

. tua , 

· nde nr o ppaed 

d b oadlea:n 

eon-

diti on wh re t ·nnine ou be needed. t the tiliA of the surv y the 

g ood tand or eee 

grQ\ViJ.1 fast., l-t i likely h t ome thinning Ii t be nee- ad w1thin 

the no:x:t o yea.r or so. 



) 
/ 

OTin·~tory r e aul tcd l n id t a at ri ore.ti o .. . 

unders tocked plantation• 1n f Qro "ttgro wer <t e t i 1:111te 

\ 

tr e-e abauld 

u:r,rey the 
I 

d i nto 

i t h luoe;ly tu 
I' 

~ d r obl ~, i the open-

On th_e ea.•.tern ai.de- of thil t rul.l 

/. 
j 

da - , 
.\ 

\ 

acre . ere o tuna+- d to. ne ® rpl.nn t ing, e spe 4 l l.y t oward the ~ w. 
\ 

ot tb.e •in ! or.er tra.'J.l. when p ·an tw.tion,. i _, 4 and 5 et. ho 

of: t hi sco~io a ould ave• 

hl h pr iori · ainoe oondi tiorui are v r y f a.ve ab J.. • 

ito 

not b$ i por te.: t in 1 area s it i a • .ri\c 'ti<'u,Uy nll o e sted. 

·- 104-



· emainin~_ .tor !he -r••-rob. prol:>l.eJ!t« t-o be 

i.nvesti ated inol.ud• otl\ •u~.o• atul nd poc,rr plantfl.t:l.one. I n · he 

•uooe•a.t\tl pla. ~tiona re 1!'oh has to -do · i th tn.e management of .he 

h·ett 9,tand11. T-h silviGu.l tur~ o t ho Euoalyptu& s lO ld be inve ti t&tl 

with 1tp$Q{al r&b6renoe to tht1tnings and h vea t o~t'tinl)>.a. $am le plots 

tsh-onld be eat,tb11shod ill tho t ollow-:tn atand~ . 

l ~ Clo1• uoalyp HJ t&-n • ~n O 1.neo •. 

2. Good . a a tan in 

a. Stands of cap, pr!et0 and b.ro 

a trull·•s or Do . J.ant' . 

,. J,eana t.an .1 in • -:,;-ullaa . 

1he .r:ollowillg points ot un •r,plant-ing r equi r'e ll.t' he 'dy. 

( 1 ) the . ·t .fo.vorable type 01' oQV:e • , ( 2) · lw.n nd ho muo of tluf 

o-varste:ry should 'bo removed, an (-3) with 1rhat rroqui,n.oy houl d b. 

offr tory b• op•ned. t ·ru'o.t'mi\.tion abo t ditfe.r-eo-t . etr es. of 111peol-•• 

mixtul"e , amount ot tri'e to . :pl&llt an re uenoy or dorfl n-ti > and 

the ev$ntual relative posi t:ion o£ th Vlf.lua'ble .spo 1 s in the ta.nd, 

1e al•o needed .. 

O'onv~raion of sierra pal m ·• nds to more valua le .species b 

wor·th. 01' etady dnoe thi-s i~ M important type. in the hig latlda . 

?he optiDl\.lill d1ma:ity of th p_auo o&nopy s o ld be, detr;rnii -o as lYell 

as th• moat eoonomic met· od• of de:rra o.lm i:-e oral . 'Zhtt tesila cf 

underplanti sierra l m startttd ,_ t Do Juana d hlineo Lake 

should b$ cl oi,ely obs rv&d and expand• i U:OQe ·.-ru1. 

In t he open ei t-ea it is no t clear w: e :h. r the expense, ot a.id 

the uo•lyptua -p -t t.tont is · vustitied ag,ain• the slower bu a1Jrtt 

• e o:d o ttllowi. · e ne.tur l uocession .. o qpe au. 

The tural su()()o aion of de rad.ed l an ahould be tudied s;:i 
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le . in& to thtt rapid. · ogra tion of th ol:a:;- .toil w ri, the !'-or t 

eforeatation i .11 one er tho · o.oti v1 

1.n Puerto ioo. The evaluation ot the ork dona i ee o.c.c. day• was 

•urvey of the 20 .ooo acres of pla ta ti.on• ae oonduote y th& relie&roh 

6it&ft' w:i th 11, ooopo_r tlon o t ., 1$l d oroo duri r,, . art of 1944 and. 

ation-al 

'l'he S\lrffZ, wa• intended. to obtain th.o- tolle>Yd.ng information -of value 

l. perm · nt oombined reoor or lan,tat_i on e · tab-l!s nt. 

,2. A rtllabl• e..ati•t• ot the planti.n and P.! n · tl:on ma a _oment 

job ehe-11.d, b.t1:J.e:d llpon , ra.oti-oe a rooommen ed e.-s , reaul t of th"& 

3. clearer picture ot r gt'iuerration an plantat1o.n. . na e•nt 

probl 

la line with th 1 tenaivo u, · <;,f le.nd, characteri s·t ic c ,m ove.r-

The boet agrioul tlir l land is dedicated to a.n i ten.aive or or a,gricultu.n 

-
ea of' land o•• h i •he t uae i for f or-a pro , otion. Fore1St ar• 

needed f or the produoti on o 
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Qt the area of' ~he ialan 1 · · ot ~ te -rot" ean oul tivation an · a ould 

be maintai a · in paatlu-e or •oo la.nd. 

the Oar il)btta National Porea:t is cotllpoaed ot two Divisiou: the 

wqu.illo and the oro et;ro_, looat d on _t e Luquillo and Oentral 

OWl'taina . r& peat1vely. Although 1a is a r•lati:vo).y u1nll. orest, t 

ia veey importan.t tor '\liaber p...,oduot:io , tor soil and :wate.r od pretaotiqn ., 

and as a reore4tional area. 

Landa within tho lla'1iiona Ol"O:$'t beir..\g r• or s:ted ar 1~n• ally steep 

and. loo.Ated. etwesn SO and O feet eleva'tion. At ·tt'o:l"ti !legro, ·the 

,Plantation~ .re t an elevation bou.t 1500 test .i gher tba at Luquillo. 

This laud 111 all nbmlu-i inal tor · io tur • t time 1 t W&a oqu1re-d 

it 111'&• ei th.er daf.ore ctd or co"f'eN ll1. th yoting Hoon - rowth. aotioal ly 

all ,ot 1 t had 'been d~rar.t.d thro"'lh ir.ri.>r-ope fa- 1 g. 

Large- .-oa.le r.ef'ore tatioll wol'"k wa •taf"t.ed . urin~ 1934 by tho 01vU1a:u 

Oon.ao1"Vation Corps. Other relie enaie uoh as th~ Puorto ic~ Re­

oonstruot1on Ac:bainietration and tho Insular r · rgonc Progr- have 

&lao, partially tinfUlq.•d ~ progr -.t one tiJJ1• or an,ot her. . otween 1934 

aad 1945 a total of 6182 aores of planttlt1ons w re e ta.b 1 ed in the 

Ca·ribbean National Poreat, u•i .ol"e t._i-,,an 1 , 000 ,000 -. eedli~s and 1t-ild1 • , 

au.4 ahout. 64,000 ound• ot sa_eda (incl ding lanting ll!a'teria.l fo-r t- • 

planting). About thirt · _H'ferent p-eoi'ea e e inoluded_. 

Factor• -0f 1 t&, u th.Qy .f lto'te • 1e a dapt ability of' s . co1oa , 

48:tormined to a lar.•e extent. the irucoes.s of the wor-k. 

erosion na. t iii te fr;.otora . od.ed ~ &tgraded 

eolle ht,re the f'ore-st oanop;y a been 10· , r l!tlnove • r re d1- f'~re-nt 

species and, silvioul tu. l. t r atment. o t t · "\l'&J \1$.l:,l-, s-peoies 1:Jt 

ha dwQO re, ·, i NI! "or . r o $ r e~ ly devolopme:nt the a vo:-a.ble ores -

like oonditio s e i ti 1, u _ shalte .·ood. Little i s: yet known. 



convex .slopes eviden.tly affeGted: trao gra th And. the adap tability. Three 

aitBs , ere dis,tint~ui;shed: (,l) ridgas, {2) um.form. JJlop1u ,, nd (15) low.er 

ao dir•-0 tly in.fl•• .ed ·y· t opogr•vhY• '!'he toll.owin si'to • f.Ul:f'i.o_a tion 

ia oonaider J mol"'e di:rectly, relate.cl t-o pl tation suocea:a; ( 1 ) ve:rely 

ati,. tor t,he naa,na:geme.nt of -pl«llte.tlou• are presented~ 

Survival hi,..a g:e:aer-all. · been low. lJOYw~u , Ji-tu:ra.l ro roduotion hae 

oomplemented a.rti£ioittl :!l'ta:nds. Con ider-ing l;,oth volu.ntoer gi--owth et 

cant" Th• balanQe are rom volu:nte-er g.r o tb." 0.f tho ¾0 p r o.en.t 'W:tder• 

steok•d, 23 pel" o•nt ia now !'ore iied and 17 er cen is ~till Qpen,. , 

The -ao11t' or .sstabll.ehmenii and int.en · 00 ha& been h h bec.H1.u1.e of 

o . get the plant tion,,. f ree r o.m. weed -and vine oo.ui , eti tion,. The high coats , 

or an impro el' a p)"oaoh t.o ~efot"estatien,. The fqlloWing f!lotor a.re larg!lY 

ro1tpon•ible. 

-
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r la ively • ort 

period of td.JH. 

aoila and int~na~ o- l'tti tion by weed.t and vt1u,,. 

The ooat of the planting ot"k it 11how?J . .ole•rly by the f'aot. t.ha · 

&.tter ors than 2000 <tr••• per a.ore we,r · pla.ntJtd { includtng replanting)• 

only 51 per oent nt the 1.antat_.._on area ia now ootisidered 1uooe1•.tul • 

about 10 years lat er. A w-.1 of 2294 ores i• est mated to b$ still 

in need o replanting• roughly 40 per .cen.t o the total area. ot lM'ta.tions. 

!he Tery heterogeneous .d te and omr oondit1on re ul te.d in unevtm, a.ad 

·alxed 11t.&d• Yi.th age olaaa•• f'rOJJl 1 to 10 or 11 yitars. 

The a.•Hrag_e 0Qt1t per acre du:z:ing the first fiva-ye&r oer od was. 

61.66 and 5.19 tor the Luquillo and Toro Begro Diviaion reapecti•ly • 
. 

Th• total avera ·e oost er aoto during this period•• 66.78. The 001t 

of pl-.titation establishment at.Teragee 27 .12, 0£ which groWld prep&l'&ti® 

Mk.es up two-thirds. 

The hi ,h \r&lue and acaroity ot wood oroduota hero jtt ti ias hig)ler 

inY1uttmont in re an• o.tion work thiul under a li,u :tnteuive ay. tem. ow-aver• 

theae oosta nzy be considered exo•••aiw ,mdtl"' &lmo:1t any otroum1t:a110rea . 

plantin oo•ts , but beoauH of th followi ng •ppreaoh: 

inimuta of subsequ♦nt weeding • 

2 • The u.-e at" •~ available ·ahetl tenrood aa a pr ote.o.tlon tor the trees 

I i,s unfortunate tho.t ex.perimet:ii-1 plantation& w~;ro not s te.bl iehed 
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provi~ s to tho i-t atio of th pla.nting work. l th baeno of t-•attaroh ,. 

tho gemen--t or the pla:nta.tions ha11 been do:ae by tl'ial 

and error. Pue.rt Rico i& not th only pl&ee wh11re tarly pla.ntillg of 

tropical hardwoods ho. oen co tly o.r u:nauo.oe•etul . 13rook• ( a.) report• 

the follow reletion o imil rwor done in. Tri i d.ad. 

·•obviou•lY tho cuts ding t & 1 of the wor of tho• a rlier yoars 

lay ia the fai u.re ~o p roAo • re eneration proble1u from M 

eoologioal s-t».11Cip01sat. An u.tte..mpt wa · • t@ £'0-roe and a,rti fioi.al 

orop or t o or three apoeiea l>n ~. elue.r-felled .1..r a, b.i 0ch f orm.rly 

oarried a. i bly .lili.Xed an_d oomplox oro{)' , wi thol.lt M,y ade u,ate 

knowled .o of hw 8\lOll a 4ra.stio interteren.o with na.tura-l oon-

d:i tioiu would ·a t ot tho looal olimat~ and soU. 

He d&eori.bea the ooncU.tion.s or the r$ault1ng lantations As .follows: 

•~t,.a tve till-1.Dij up of ble.nks ••11 neg ••ru-y ln the se~(').lld and third 

year' f.te.r pl.a ·1ng, together with oo.!lt:1ant -expenslve ten ing; QW'th 

of tho ,~rop a.a ext~ nelr slo and canopy w&s not roni.ed for several 

yea r-a . The ormation o , _ orop · & l ,on ed truggle e.nd costs 

wore natur l t xtrerutl hi h •. 

eal'd (5) arr:tv:•d &.t .similar i llmdnati.ng og»cluaion from 1:utensivo, 

e,xperaont.e.l work 1n t _o Maolfa:b.· "Ravine . bl• o l) in Trini a\l. 

"Ou 1"'9.ally degraded sites aeolo ioat o nditio. qo 

dver e nd balances 110 u aet t h.at artifioia.l be 

m&ndin he . • osdbl•, "1'.!lnndin • Q tho p l ~tttd atoQk toler ee 

_ lioh it oa ?lot pe o p-e ,,u:11J. Ther ia n.0 o~rta!Aty in •rti­

tioie.l r go oration under such · i r0w.u,t~ oes. It i int r able 

oo:stly !f.11 if 1 t f'ail s thEi l1Ht a • te . y oll b •o.r:-se than the 

ooui ta.ted • 
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J 1'he addi tiQna.l me reqv. r _d by natural ,~ethoda i - irur&ly o no 

eon,aoqu.enoo in !"ore ~ -wl:ut.nt rota ions r-un , o 60., SO, 100, or 

aor years., e.nd in ;ey- of:..11e t · e, ,~x:pa- !ar.ce t tao Nair ha athon 

that t hi.s iffls 1a is by no l!leE>.ns tu ;;rcat as i &etter&llf a ppo ed. 

TrErptoal fo.rer:.try ,. i nearly every oo n r y in w'hioh it hae been 

prt1,ati e (nil ~rini.<!Ad ia fi(') exeeptio ) , ha .,.uf/$red l.n its ynut 

t'r01!l a die ase ',;ho.t ASc beon -.lled pl nting ;neaslo:s • a tixad i :ea 

tha it was n oeu to tr.rt or! ' nr; p}$.!1-tat i ons $it reat eed 

all o"For t. e plaa-e,. oft en :rlit ou:t • .revioua re.sear-oh . Afte,r t ,e 

•••tag• of · uc mo:,ey t · e pro •rtU'l'l111.e i s revi,Hd in .favour .of les 

oo•tl1. more n~tural m ~ o • a•ed on c reful ~ ertms:n . 
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k 
a IF DESORIP1IOM OF' 'I'lil!t J 

rieaidu,al · frqm tuf:t'i\0-~or.1.-8 rook , ,res-i<mlar lavas. and 
agglomo.c<,. te 1th or•1ta.0E\OU limr.J tone in.fluo ce. 

A - ·Ac id 
B-- Ao1d 
C - A.aid. 

Profi,le. oharaotori t oa i A - Horizon - 6- · oh brownbh-purple 
:fri!J.ble pormeabl ¢lay 

. . 

l\dapta~ion and Other 
Char-aoteri sties : 

Us.me . Catalina. ola:y 
Ca tali.!lft stony olay · 

B - ori&on - Fror,i 514 to ?.or• o.r over 
thero 1s fl. f ria le r nul :r 
reddish-purple clay ov r 
w~a.thet~d rook. 

Zonal. Le.teritic. Depth varie-e .ith l ope. 
Very good f'or oot£eo . -._ Plan:ta'tiona gt'OW 

.t':ast 1rhen ooU is no-t de.gr.aded. 

ss.idual t r om a e.dtio tuft's nud tu..f ... nooous a. al s 

A .. Aoid 
B ... Aoid 
0 • Aoi,d 

0-raina.2e a -0-ood 

Profile oharaoteris o• t JJ. - Horizon - O to 6" t _ od ·1s - brOffll 
f'r ia.'ble of.tly g 1·111nul$.r 
elay. Forms lar . e olod 
when · lowe4. 11ut breaks 
int¢ £ine ra, ules r er. 
f'i-r t r-a · ns . 

l3 - Horiz·on Upper ~ubsoil rll!16• s from 
8° to 24~ d~~ . Browni i • 
r-ed o-r r ed f riabla heavy 
day• Uni!'oni red cla:y 
continues to 10 to 30 .test 
deep. 

-112 ... 



A,clap•ticm and Other 
CluP.raoteriatio• , AU-ar QUnd. soil . u.itabl& for .m. 

1
st a.ny 

orop growa .in· the i eland. Red b.'\t•ri io • 
. lc,w in 0•loiW11.1 phosphorus, a.nd m~gne,il.llrt. 

Origin a And••i tio tut . .f'a alld tuff'a.oeoua eho;i.ea. 

J!!: A - Aoid 
B - Acid 
0 • Aoid 

i 
I 

• I 

\. 

r ina5~u Good to fair. . ·1 

Protile oh.ar,c~•rietiosa A - Horbon • 0 to 4 ' or· 6,. l~gbt , 

A.dapts.tio~ ruid Other 
Charaoteristiot : 

Nam•• Fajardo elay 

gra.vJ•b:- brown ot b;rawn .ah;. 
r•ci fr able • t"i~~ly . r :nul~ 
alay sw-taoe. : . . · 

13 - Korilon • 0Ter yellowieh.-r•4 or r•d 
med.1uta heavy bu.t ·penaeable 
pla,stio olay • .S.oOJHJ 
· oi-e fria le at 20". 

Oof ee • bananas , p-. tu.re . 
Red laterit"!o. In pl aea 1e lotutr Ju.b-
1011 has~ tondenoy to have a ottl•4 
yell01fl•h-brown and l ight br<n-12iah - Yed 
oolor. 

) \ 

Or!gini Outwaahed trOll. eh.ab hills and a!o Pi ·edr.a•e .#oils., 

A - Ve,ry e.oid 
B - ,~ n 

0 - ~ ft 

A - Ho~it on • 0 to 91t• Brown or r ~ddis -
brown , granUclar, friable · 
ola.y. 
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9tt, to l -4-1' . • ea.vi•r 
xwttl e d.e-e_p red an , br own 
!"4lther oompaot ola:y. · Below 
14" to bQut 5 1.• ot bec omes 
distinotly mottled. r(td, 
yellQ!li- a.~~ gray. 



.Adaptation and'. Ovher 
· _Oharaotei-tltioa a ·Good: fer 1rugar oa.ne, oitru, and pasture. 

JSelow 5 feet become• len C)OJ!1i)8.~t but 
distinctly mottle4. Angular ahale .­
fragments pre1ent thtough, entire rofil6e 

amo. Los uilleos oJay -
Origini 

_2!: A tro~ly ·aoid 
R - Stron ilf aoid 
O - Aoid . 

?rainag_e: Good 

Profile oharaoteristioa: A - Boril.on .. 0 to 611 or 8't'. Grayi•h• 
brown sli htly t;r,a.nula r 

" medium plastic olay and 
5 to G inones ot browniah­
yc,llow olay iub- au.r£aoo . 

B - Borbon - ~ruptly ohangi~ to a. 
r~d plaatio permeable clay 
grading at 3 . tp 4 eet into 
a lig-hter red ore friable 
olay. 

Adaptation and Other 
Ghar.aoterristic11 uitablu. for· ooft•e., bananas, :ruinor crops. 

The atoep and stony pha11es Wied £or f'or eats 
and _pa1ttu·e•• · 

.Ml1oar.a silty ola.y loam 
Udoara Ailt l oam 

Or igin: 

Drainage: 

Res idual froin.' t.1.,1fi' ceou, rooks with caloareoua influence . 
l\.l'lgula.r rook fragments present ui D and C hor~zoue .• 

A - Neutral to sl i g'htly acid 
B - Neutral 
O - Neutral to alkaline 

Good 

Proflle· oharaoterhticsi A - ·:aoriz.on ... Oto 8"' . Dark brownish­
gray or grayhh-br.own 
medium plastio clay , 
silty clay with qrumb 
~ tr-uotu.;re"4t 

D • Hor.hon .. I;' to 18°. 'J llowi.1h ... 
brawn plu~ic ~lay or 
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silty olay with te~dency 
to-gray ~nd yellowi sh- gray 



Adawtation and. Other 
Chare.oter.isttos t 'fobac-oo 1 •11 the main . cu-op. Mil:tcr e:rops are 

alto extensivoly rat.led.. Dept h et ·•oil · . 
. n.ries ·.t:r&(Ltly with: ,lope and · eroaie.11. 

Pan ~iaa Randy olay loam 
andu:raa loam 

.• J 

QrigiAa uartt.: d1orite· and. gr•nite · 
t 

A ... Aoid 
.13 .. Ao.id 
·o .- Aoid: 

Dre. in!iJe' t Good -tJ) 6XQMtto1 Te 

Pr_ofil• charaoteritt'ios• A - Hori ion - 0 "t¢ G' ~ Li 'll'ht brawn. 
·gral11.llar, gritty aurfao•• 

.epth dependi 'Q1!1 ,dope , 
qd ataount of e-r:011.on. · 

Ad 

Ad•ptatioJl e.xid Other 
Charaoteria'tice ; 

A - AQid 
5 • ~i 
0 • A.oid 

,B • HO't-1 IOU ... 611 to 12n OJ" 30" • Muture 
-at lo~•e i"i tt'IJ na11dy J. .oe.m, 
e.1\d d..s3integrat&d gra-nl te 
OTCU: · :rook. · 

Paeture &nd tl'-e••• il\.lu, tar- :mittot- crap 
and tobaeoo. 

l}rainago t (food to exoeuive dut, to dept)1 .and rejiet 

Pt-o!'i..l.-e allar.e.oterifJt!e11 A .;;. Ho~iron .. a to 41
'. Light gr'-Yii1Jh­

brown plastic 4ilty olay 
lou 4r cb.y. Tft,Cture 
d•pends on ,lope and 
r&.i:nfal 1. 

B .. Uor-1ion .. · 4 • · •.o 8 • Yellow:,.eh..; 
bro~~ aia9 me;t&rial with 
abun an,co of ~ngula~ ~ock 
,fragments.. . Depth. t~ thll 
roo-k ·varie$: ro1n :;•~ to 14'1 • 



Adaptatioz:a: ~ 0th.ff 
· cli.iraotor18t:lo.a • About 80 p•r o•at in pa.atu • and toreat. 

aott•• Oil tbe_be~t and deeper oollU'V~al 
ueaa. 

A • . oi4 
C - A.o14 

Shallow et.ony :aoll too roqgb and brok• 
tar qultintiOll. ~ak• abOYO 5000 eet. 
V• etation d•,.-nd• mor• on olimate- qd 
•all. 

Adastati-on and~ 
~QU:tist:1oa ; lli&h pealra with high raWall . Vegetation 

l• typi-1 ot Mon.time ain l"oreat. 

--•• Saban& dl qr ol.y loaa 
ab&mi. tUt 10811 

ortgitu A.nd•altio tutta. · ore- Mid -than Mdoa..ra. !U.gh•n· r•U1faU 
than Mdcara •oil•-• 

A .. A-old 
B - .otd · 
0 • Aoid 

Drainage s 

A• liorlto~ • 0 tP a». Light brawniah~ 
g-tF.&J or grayiah-browa 
•41\:Ull, pla.et.io with d:htinot 
~b atruotute. Many- · tones 
all'd bouldera on aUd'4,0•• 

D • Heri•cm. • 8 to 1e~ . Lig-h yello ~ah­
bl'"own or l 1gh~ ·brown pla1tio 
ol~ en· IU.l ty olay that • 
a tenden.oy tQ beoou mottled 
_gray and yollowiah-.gra1 1u. 
lOW•T part. P•ptb4epe.nda 
OU ala.P•• 

Adapta thor 
O.ha o• , A.bout ao per oe11t u.-ed tor tubdaten.oe crop , 

the ns-· for •tu.rfJ &Jid ■u a.r can.e. L a 
d•1tira. le than dc-ara • 

... 11a .. 



lame. Torres olay - torre•a IIU ty a lay l()U,l 

Qrigin: .a1hed .frc»n Cialito , Oatalinfl.s, Yune. and ~uooiated 
rod and pur ple oil• of the uplM.tb. 

A - Cid 
- aid 

C oid 

Fair to good 

.Profil•_ oharaeteriaticu A - florizon - 0 to 6"' or 8 • llowiah-

Adap~tion _and Other 
~'haraoteri8tio1 • 

b~QWn or brown, slightly, 
gran\.lle.r oley. 

B - Horizon - 8 to 20' • 116d or 'brcmniah­
r ed od•rat ly oOlll ~ t silty 
olay, lower p&rt stre~ked 
yellow and gray. 

lled lateri t-io. Sui tabl• for ootto-e, s,par 
oa.llo and Jidno.r oropa. Su\,str-.tu.m is triable, 
ro9di1h-brown or rd r velly loam or clay 
loam. · 
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FORSST 'TY.P TIONAL FO SST 

!he Luqui.llo I>i:viaion oontain• th• leas di•turbed aroat of :f' Ol'$1Sta 

bt•n dieturbed toe. much reater extant tha.n thoao ot .Luquillo. 

Th• yegotatiou types have been 4irlded (following Beard '• ol&Hi­

tio.atton) in'to the Lawer Mont.ne E'rergre n 'Rain Foi-a t . the U.Ontane 

Raia Forest . and the Eltin oodla.nde. fTadnorth (12 ) •et the limits 

or the Lower Mo~tan• Evergreen R;aih Fores~ in Puerto ioo b•tw••n 

800 and 2400 t'eet. ln. the prl>taoted elopes ot tho Oentral . ountai •, 

thil type t,>Tcib bly rise• to about 5000 t'••t• 

oli:»-idg• (4) re.fora to it aa the ?Rolet mountain typG aild oall11 

it .. ., oontillu.ation Qt ·the moist lowl~nd type lrlth .tho a.dd.1ti.on or o o 

,peo.i••"• ! he ooff e• ,;oodl.anda are alao located in this toroat -type. 

I ha_. been e&timatad to inolud.e 39 pel" cent of the a.re· of the Luquillo 

DiTition. It if 0611posed of or1ly on~ a. apoiation. the Aus •8Jll:O, nantctd 

for is t reQ outatandi 

Sloaneftc- an:11 .ra. 

speoiH in the LuquUlo Division1 Dacryodes-

The Lowe·r on~ne Evergreen i .Forest oonsi iltt:J o two l yer • 

a oanopy layer !'rom 10 to 100 eet (Beal"d •, Cl '1-x Vegetation in 

Tropical Atnerioa) ~nd a luer story of 10 to 60 feet Individual 

trees in shelter d laoes ml ht •et to 120 et. 

Oootea moeo.h.e. ta , .Didzyope.ntU: morototoni , ayepea doming-ends, 

Or_moa.ia kNgU.. Among th-, all er tre 



H•~Clm'Ulll arboN•aens, Guarca _rao_el!liflo:ra • P1'e!r •'PE•• tr-~• £ems, eto. 

Thie 11 -the JIO:lt important tn>• ,iJi thi• £?re · t l,,eoauH 1.t .support• 

the best 1ttand•. the beat tores a1 ta,, and .inoludes pra.atic~Uy all the 

ar•~ ot plnt tlo?•• 

Above thil 1- -twnd t. wetter . ~horter tore st,, the ontane R.ain 

F-or~at , Beat"d C2}* Th11 fore.-1' ooou~• at higher ele,n.tion•, under a 

gr .a.t•r expoliui"e and gem,rally l••-• fa".Vorable Qon i ti.ans-. In the 

Luqu.illo- Divi,eion it r ·eacn&i to abi;,ut ,3000 fa.et, but . t riaoo o 

higher el•vatic:>11■ 1n -the C'-entra~ ounta-1.na. Board ( 2 ) oonsidt&ra its 

att'1loture a.a typically rain tore st, a-1 though the oanopy is low to 

,bout SO f•et . Hardly~ tree reaohe• 76 ••t• 

known tor 'the two o:t 1 t• ou:t.tanding peQiea, _Magnolia . spl.en;deu•. and . 

Oootea spath~lata. In To.ro egro .. Magiiolia_ -1aortorricen · h 1 tound 

1natel}.d of ita counterpart _ • itplend•JJa., Oyrilla r•ael'lli/~o~a ii 

doai?llUlt qvm- laJ"g& areas in th• Luqu1llo Divhion. Othe speoies 
-

are l lllo:t'ophoU .. • •PP•, Oalzoogoniwn aqu:amulo& , _ atarba dom'injp,nais . 

Ta.beb1U.a rlg1da, Tabebuia .ao~umann1ana , and 1Jidymopan.x ,glea1011i. 

There are several Eugenia• • Tr-ee f'erne and oompo·a1 te $hrubs a e• oo on 

ift the WJder tory. 

Palm brakes of EuterP! _ Globosa or e-,ie .r-a a are indhoriminately 

to• tered. !this i.ii a r-aat i:rrn.der ,-nd. take• -POHQ$ on of _openin s in. 

the tor at. lbundance ot Bromeli de perc ltd ovar he ·lma and treea 

is one of the typioal teaturea . In 'the hi nol' el. <vation• the tree 

v•gete:ti,on .ia dwu.r-.ted, and although it inoludoa ny- species found at 

lower elev•tions • it ha.a been oalled the " lfi.n ,oodland" or Moasy 

oodland"' beae.-uee of i t,s very s trikin struotW" • It is reoognh·ed 



a s a e rate .mounta.i_n f or!ll&ti,on. uoh ot .the t oz-eat rowth ii lO to 

12 feet tall . ·nd in t he more expo•ead pl~o•• ju.at thickets about 6 feet 

in height. Impo-rta1:1t spaoi e are elude •PP•, Ooo-tea ap thul&ta ., 

Eugenia . borinquel1611•, ~•buia r1t5ida, Oalyoogoni'W!l 1quamu.}.01um, Cord.ia 

bor1~quen•i•. and dw•rr sierra p~lme. 
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PRRA,Su ervi1len 
For e1try Di-vido.n 
rojeot -peoif1oat1on• 

Camp o. ~orett -~C-~r-i~b~b_a_n __ _ 

Str1:1otu.r14l 
ou-Struotural - ----

20 -4001 • • ltr 

x To be u ed on equis-i ti one, p~rolls,. etc . 

2. Looat on : ·· or-thern and western. arts 0£ t r act · 13 in t he, t quillo 
thiit of the Caribbe~n

1 
aouth of the town ot R!o Granda 

between th• River ~•p1ritu to and the Rfo Gl:'"fl~d• • 

3. Purpose : To oo.ttvett l;,ru• ruid pfl•tu.rl!> land ta .a stand ot valuable 
hardwoods or o purpose qf timb~r pruduotion And water­
•hed production. 

4. Descsript1ona Thia area oc»npr.t · ea proximately 1200 are e of bru•h 
.and ppor pa.1ture at an •levation Qf a.bo t 1000 t'·••t 
above ,sea 1,vel . oil i s or he&'f'1 clay od .rainfall 
in this region ia ab,u1d.a.nt. 

5 . Speoi.f'ioationaa Clear flrea ot bruah, gr .u and 1t8ed a fJlo1os leavin 
&J:l,J' va.luabl• .reproduction encountered. lant !ondu• 
ra• ~ ogaiv in mixture with gua.r-11 uac , maga ool. oi-a­
da or oap4 prieto in alternate row$ with a •p•ctng 
o'f 6 • x 6 '. Pl •:ntins should. be oon.t'in.ed to the 
rainy seaaotl, and all l ea ee ..,r1mr;ied trom the .eed­
lbgs before planting. eed plut&t1on11 e.t appr~i­
mat•ly two months, 6 month.11 , l year, ,a.na two year• 
after planting. 

6. E1timated amo~nt and 
oos~ C:>f mater ials. 

7 • qui pment, 

Bdnduras inahogant 
Guara. uao 
Ma.ga oolora a. 

600 , 000 
200~000 
20,000 
F1rat •&'id t rials 

4 gals. white pain.t 
l gal. bla.ok pai nt 

400 machetes 
100 piQk mattooka 

burlap 
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Coet -
2.,00. 00 

aoo.oo 
800. 00 
200. 00 

9 .,20 
2. 00· 



\. 
' 

a. 8rganiu.tiona I 

\ 
l>roje0,t Superintalldent \ 

9. Ot"der of l ork a 

10. Allotment, 

' 'll . Duration at lfork:c 

8 
24 

376 

F-oreman. 
t.'.! ubtQ'remen 
Lead•r• 
!Aborera 

1 
I 

Clear a.roaa of brush , g~& • llnd we~d 
Plant 1eedli11~• • . \ 
eed new pl nt-c.a.t iona- w •A neoess:e.!'y '! \ · 

,Mater;Lale 
Equipaent 
tabor 
SuJ)Cfrrido~ 

. \ 

7.411. 20 
265. 50 

so.000.00 
a,000.00 

&15 ,566. 70 

Clear1ng and planting , 4 months J we 

m . Speqi.f'ioation■ prepared. byi 

16. pproV'ed by: 

lS . Work startedi 

Dat& Unit antity 

i.meke&per 

\. 

epeo ••• 
\ 
' ' \ ' I \ 

\ 

I \ 
\· 
It 

\ 

Rema.,,-ka 



Form TFU- · 23 g&i ~a: 
FOREST P TATION SURVEY 

Site study 

No . l __ ;..__ __ Date 1 • 11 __... ----------
Vni t t ulllo Plantation PJ-11 

Si te Conditions 

Topography t.. tlo~ at a.•• or • • "'" P".t lo ~ 
--------·4'.(~R:--:i-:d""'ge-, -s-a-1-0-pe--,v-a-=-1-=-1-ey_,),----------

Sl ·. 8 - 10 at · ope _____________ 
1
o Aapebt 

_______ _.;._ 

Shade ..,...,. _____ ,,,,____ Weeding eul.t . Parcel t Yee 
(dense, partial, open) . (Corona ·or oult) (Yes or No) 

Remarks , "d• ••• pan1"1 a t t,._ ot • • abll1>hant . bla at~J" two year-• ·w-• 



A FOR '"T PLA.lr.1'00 POLICY f'tlR PUJ!lRTQ IOO - 1945 

. By .Frank a. Vfadporth 

Study of pa.at regeneratiGn work 1n the Cari'bbean, both in the 
field • nd in tne reoonla , ha■ brought orth t-h.e great ll ed for a 
e'ta'ble planting policy. Sue a palioy oaumot be as d.etaUed as. i• 
poa■lble on the oonti:nent •h•t>e rore1try ia tu:rther advanced. f'or 
exlU:lple no at-tiuapt should be- ~de at thh •tag• to pa•• f'iual judge­
aen" on .ditt'erent tree 11geo,1••. Al though tM tindi~a ot the ~uney 
ju•t de11oribc,d are bases upon i:nte.nsi\re 1tudy ot MJ1y· Jfdllion• o:f 
tr ... planted on• rid• n.dety or •1-t;e-s ovor a period or 20 yea:rB, 
a..nd although the Jp&oi•t .r,oQlllll8.ndod have ml\ • the beAt ahowing to 
dat•·• :no cb.1• 1•- made that research. MAy lSQt at any time find 'better 

· •peoies . Rotwrl.thatanding th.i• and many othe:r pha••• ot tor •'try no~ 
yet t'\llly W'lderatood her-e the adhe~noe t.o the be .t policy which oan: 
at J?l"~Hllt be formulated will 5ake :po=Hible QUOh 'bette:r orientati01:1 
qt planting work than in the paat. Aa, thi• policy differs · in aome 
res.~ch i'roa tho.ee: of the oontinen an att~.m t ha b&en •d• to 
•xplain it fully by d•ser1b1-,; 1D ,a.a detail the teo i \lea to 'be 
ueed. 

!h• Objeots of l11nti1o1g • 

. Foroat · lanti.ng h done in. P\,terto lUoo (1) ror timber prod\1,-0tion 
and (2) tor ••terahed proteotion.. The fcm»br i• neax-ly alwe;ys the ohio:f 
objeotive &l t ho gh on steep bare .-lopes with Tery poor •o:U• in a..reas or 
high rainfall the latter •Y be th• JAQat importQt,, 

!he final · Qal of plan.ting 1• tho au., li•hmsnt or t'oroit which 
i _a ( 1 ) all - a ed,. ( 2) OOJIIPO ed, ot ~awtimber nd durable row:,.d ttaber 
speoie•,. and (3.) oapablo of reprodllOing it.elf. 

A longer ~ri od will be r-equ.it"ed .for th.e eet.bl 'h.hllent of an all-
a ad forest th11n •ould be, neoea~ ror an even- aged t'oreet. lfe•ertbe­
leu en all-aged f orest ie 4onsidered pretsrabli!t or the !'ol1011ting rea8on,u 

(1) The r•moval at tba bulk or th• voluaa during a ahort pe.r iod , 
•ah neoeeaary in even..a, d tU.l'l even under the •h•lterwood 
system, c nnot b• don• Without •o op«ning the f ,ore1rt that vino 
g~owth will beooms t.raublseome. Cuttin of vine• t ra a new 
atand or lan'ti$.tio11 b a job -.b.ioh exp•ri c,no.e has shown must 
bo done at leaat an.n\11111. :tor l year, . Frequent light ,e .. 
leoth·• harveat outtuge in an 61: ~. 1 ed t orest on the other 
ha.nd, fiY be :me. e without tbi• Y//J:,:Y widesirable reaul t. 

(2} '.i"'he ang of ao11 oroaioa in mountai o u1 area. 1th v-ery i h 
,:-ain.f'all ia g r t ollonng hEt&.V'J" cuttini;s iJ1 $ven-ri , ed .t ands 
b-ut doe, ot , iat af t@r light outtingi: in 1- a od s~ds. 

{3) Indic~t1on$ are that an all-aged f',ar,est w1 thstand• hurrioanea 
b.at-ter than an -ev-on- ged ro t . Hur-i-io~• ha " visi"ted the 
ialand W'in 1; e at <i years t 'the rate of onoe every i,vt, 
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9 awtimber ( rimarily furniture wooda) .and durable rQ\ll:.d: timber­
,,peoi•• are believed to be t~ highest yielding p.rod.uot, of the for-eat. 
F·uel oo y eld oan alwn.ya be roa.inte.ined at & vetnJ high level on a oy ... 
produet basi~• · 

Th desirability o.f t\ f ,ore · t which .r produdaa i tsel!' ii obviaut. 
In .:such a. for'f at non• ot · the preHnt he&'fY eeta.blishmant costs need 
ever be a.id again. Thi.~ stipulation re111:dro3 tha:t t hG spliciee of the 
managed l'ore t 'be suf ioi4tntl;y ,hade .... ~ol1t ant to bs able to reprodu.oe 
them•elves un.del" natural fore,t Qo.!;Jditioufl without lib$ration except 
for th t p l<-c vided. by light periodic out s. 

The r ela.tiv-, IAerita Qf ·mued and pure stands have not been, determined 
Wl'1&r ?uerto 'Rioan oernlltio s, but i t ,$.pp_ee.r~ tht'\. am xe tand . being 
more nf.tural, ma.y . pr·crve more atiataotOl"Y• 

~nt1n 11 

Th• ohier contribution o1 pla:rrt:ln i Puerto ico toward inorea ed 
tore st produ<>tion b its providou fo. ocn r 1 of for.-.Mt oomposi tion or 
in oth•~ word• 1 &lll:lX'8D.C8 that. qer"tain do-atrabl• speaie $ 'W.ill be r•• 
pres&nted. 

The ,climax. formation throu h <Y-tt Pu.~r-to Hico 1s !'ores , M ·hhuB 1~ 
oannot be a.id that lanting produo•ni tree rowth where i t would not 
otherwise b·eoon'9 e, s +a.bli hod in thle. r oes 1a.ntin · , rcatly shorten 
thit period. Almost any aba.n.doned oleared area lfill beoom.e oovere.d with. 
brush •i thin bro to !'ive ;real"~ and a tortH,t will dovelop toon thereafter. 

ome of the> pl an tions here hay• not exceeded J--ia't r to of dovalop ent,, 
IU'ld had. t.he.. o br,en cleane o oe or twioe ann.unlly the plante trees 
would hflv been smothered by volunteer J rcwth. 

In. p i te. of the taot, that f oreat lanti.ng ih uerto ioo doe• not 
serv6. the se r.uno'tiona the planting o.t b -t"e !oreit laud solely to control 
the t,pe ,ies n the or@at whioh is to do·relop is eooaooiicalcy justi.fia'ble 
on alm(')st any e:ite on tho island. This justi"'io t ion of l 1'1.ting ii 
bel.iaved to oo auoh. :mort} htportant here than ol'i the continent. Poreat • 
here ~r o extrornt!t l y compbx, there being, Jr.O e than 500 n tive s·peciat 
wi thin some 3,600 squ_a.rc-mil••. A• a rule the species of tree• whioh 
inve.d" a.band.on d cle.9.re"' lan a. u e infa iO!' to t o o wl1ioh :mi,ht be 
auoeess:t\illy cv·tablishe · b'y- p1a,.nting. 'fhey often •re of: s.pe~iH whiol\, 
because 0£ Rtlflll aize at 1'11$.t\.l.ri ty ~ inferio woo ·, or .i . ~rent poor form . 
produoe nothing o value. or tuel ood only. St1.ooesdo to a highly 
produotiv~ fores t of t..'1-ie b e t e r ni. "5.ve peo 1H1 i.t:1 dm a ,, even. i th 
judioiou1 sil,rioultura p a otios11 in erraot, pr obably would req ire at 
lanat three rotationd. · 

Thus i t · seen +-ha t the immed ' a e establ,i~hrnant ori ba. e laud y 
plantin,,. o tl • bl3st spe 1. t- 'fit u.d -.dva.noe fQl"ost production lllatlY, :,· ara. 
H01Jev~r ., bitter experience ho. hawfl that most of the spoo.:.es m.oat esirad 
in. the well-!.'\an&g&d f o,r-cst a.re a ~apted ~only ·to a. hady forc et hal;>i 'te.t with 
eoil rioh in org~nio mattar an tlr-e n,rt oo.pablo o csoo ing :ea:t&bliahed 
on tbs expof9ed and c egro.de:d dte• oharaoteristie of' Rbamdoried oles.red 
land. !1; is t orefore J.moa.t. nlwn;rM •• ecao .. ary to pl .?It and to l,:IA?l8.ge 
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aring the £i:rs t' rotation o_ther tl"ei-.i · itpe"ad..e whl.cb a.re bet t~ a.dapted 
bu.t which ;y1e1-4 l•••• I.t no adapted tf e oi $e uo·•ld. -~e r oun . which -WO'Uld 
ylald better- p~od_1ot : t han f'uelwood:, flmting enoul.d·· •~-t be den•, l;)ut 
J.n,tea.d ·the natul"lf.l -vege t ation ,a,houl'd be, pe .r111itted to do the jo:b. u:eh 
ve1.t ~t11tion WO'a.1 $OOlffl't e 'tabl:i-ehed .rapidly without cost and. i.urually 
pro-d oea a.t l e-ast uel -ood. .Fortuna.te,ly, howeve,., , good pole ad t in 
$pooie1 ' ve 'bee to~ -which will aurvivo on the wor-st erto ·- ic~.n 
Ii te•; a:n,l lanting of t b.er,e 111 rec,~n •d. 'Whal"", th.e a ili ty of 'bett-er 
speo ie -to beeome . e~ta.bli shed 1« in doubt. 

?14-n:t:t -~ bare lan at. 8 x 8-tpo1;, 1pao1ng leads to . a,.11 even-a.g•d 
rat er than the ·a11~aged -o~•~t whioh i~ d••ired. Conver ion to an 
all ... ged f orett OM b• aooompliahed: _gradun.lly' by a-p.readlng th.& harve1t 
ot the r frst or.op ovsr a lottg ptJr'iod. Light teleetive cuttin.e:s at ti.ve­
year ,intervala lfhio.h rienov-a only th~- la:,-geet ;or pooreri lndi.¥id~aia, 11till 
enoourage r-eproduotton of many _agea •and will eve tu-..lly produce an all• 
•god fore1Jt. It th♦ apeoie• pla:n-t:•4 •~Jr$ oh QHn for ~aptibUi ty- to an 
a.dveree d te r-A her than h.i h yield, a• is enerally nec.e••a.ry.; intro­
d.u.-otion of ~tter apeci•• may be made by g radually underplan-1:ing a. 
s.ma.11 rnullber of trtte,1 under tho open.ings created by eaoh o.t the aenral 
light cuttings of the o•nopy tr•••• - -

Planting ii justl.tied. alao in &ata"blitth19-d fore s t~ , _if they :eonte.i1a1 
chtetly poor -'!Jpeoies • suoh l\ volunteer standt reo~ tly d 'V'ttlope~ Ol\ 
to~lY oleved landa. llaifever, i n e.;coor ar.LQe witli f ar:&at ~ei-vi:c ei 
poUoy, this type or pluting has lower priority than re.tore1J1tatio11. 
Plo.nt in_g he.re may advance auooeu.ion t oward a tore t of t he b@tte:r · 
apeoitt• by ,ovet-al rotation• Qr •Y intro®ot •~otie a-psoie·• superior 
t.o -tl.lft bo,,t nat1~e- speo.ies whioh. ai.ght beoame .e!ita lishad, tega,NUoss­
ot time. If th.a ~xiati~ oo-..e.r • howev.&r poor the treoa, ii pres•n•d 
to the :exte.nt n-a1U$a.ry to ~n:-11!1 a f or-a.et ·env;it"-0'.nmit:t,.t the )Jlos°"t 
produotive . 1p&oies known t o be suited to the d te may Ulilually bfJ 
ea~b-liahed immed1.atel:,y bf Uildarplanti.ni wi tnout any in;termediA't~ 
p lt1nting of' rd:1er • less pr-oduotive tree tptioi••• For thia re•e•OA 
a oreatGd a r e~ . reg;a.rdl.eu of the ape.oiea pr'effltcrrt, is 1111,&qh farther 
advti.noed t oward h i gh fore.,at ·prod:uot1"'tity thah iln: open. a.rea on th~ 
same site. 

Phuit,iti& f or v:a ter·ah@d. r ,oteo'-1911• 

The grs•te•t~ aingl• advanCJe wnioh ooul.d 'be -.do in the -oon,ervatioll! 
of the n~tu:re.l re,ouroaB o l'uerto Rho ts the e 111tabliahmen't 0£ rorett 
on ,teep lands uu!l-;.i:- hig.h rainf'e.ll. .Recogn:i t io». ot the lwnef-ioial 11:lf.h~ ... 
enc• of fof'est• in toil st bUiaa'tion t'\lr:ld retarding of nmoft' it ••en in 
the location 0£ the publio f o;s t e ot: the iWlf' · .d 9n, t h,o atuepeet land, 
and in the h~(ldvta tii"I of important ri1ters-. lt t J .he11:eved that w~en 
Puerto IUeo'• land. i• properly ola-uifie fa~ :rt• highest uae -ths rf;lat:i'<te 
need tor soil and w-at0r eonaervation. will · dis 111r;uien or~•t from non­
f<>l"tst la.nd: • 

.Plant~ tree• .is one way in which th.e needed pro teo-t iive for -est Qov~r ,1( 
can be established_. H<,.w<,ver, .planti . rr merely t o aup, l y e. fote t .QQ'!rer i• , 
not geu.erally ju!.l' tlfied h4oau$o of' the gree..t r p i di ty, al.:rE,ady d6sor1b-ed_, 
with whioh ost i te.s t Goome oo.vercd wi h r t ee i ve vol'L\n.te«'r tr~o g_rQWth 
without planting. 'rhu, i -c m11st be ,reoog~i e d that despite th.e g.r eat 



proteotion v lue or the oov r produced, e o,apt under the :ino tt extreme 
oiroum1tano• foJ'e11t planting i.a done ~ P\lerto !oe primarily to asaure 
the -pttod.ltottve, not rotedtiN oa.,1>aoity ot tho vegstat!on. whi:oh booJ,11mos 
e•tablhhtd1 On no lliU in Pu.er-to Rioo nnad t l1e eatabli•hm•nt of o. ~ 
protective oover be the sole reason tor tr,ee lanti~EL, tU treea wh.ich 
are productive a ••11 a ., pr,9tee'tive- re adapted o even the lllo•t 
adver•• eites o! the illancl. 

The , Rol• of ~ atural Ve1ettt.ti on. 

The e.ne a.lly law produothi ty of \relun teer grair-th cm aba.ndon•4 
oles.red lands ha been, .l"eten"'e-d to. Suoh ve;getaU,011 ia not al•~• a 
l iab:ili ty, hoW$ver· , tJld. 1ln1ul d be carefully oon,id.ared for what 1 t may 
be worth. fthen a voluntee_r tr~• ot interior 19peoi•a Ol" poor _.rorrn is 
hinder.ing the dtY•l-opment at a promiaing lanted tree iti, value is 
olee.rly negative a.nd it ahould be removed. hen volunteer ·tr•~• •r• 
not interfering with ple.nt~d tre•s t e!r pr sel'\ot ie ge.nerall.;;y b.enefioia.1. 

fh• most important oontribution or volunteer treea '.ii generally ahado. 
Sha.de I regardl$U o · the tree 'llhicdi prov_ide• it, mainta.i a aoil humidity 
during ~ry weather and prod~.Qes an ideal e:n'V'iromno11t for the ut..,bliahment 
of b&t:ter· trees. either n&tura.lly or through und•r~lan-ting. Al•o , aide 
shade tend!! to train a.-nd orum, the planted tr•••• rod.uoing clear •traight 
bol••• , 

Another i:atportant ftlue of' theme vol~t er t r••• may be in their 
pre.sent or potential wood products. If the tro•a an o good forJD., and 
are of t,he bett$l' sawtimber or _poet sp-,oiea and are not intet'f ring with 
auperior planted trttes it h ,e erally eoonom.'io to inoorpoJ;"ate· them into 
the "plantation" and to ca.try th~ -throu.,gh :the rotation. If beoauli of 
their poor qu.tdil.ty they will never a&rve £Qr anything bu.t tuelwood and 
th•ir remoyal will not oxo(Jadvely open thl't eanovy :at a.. 1001:~ion here 
no pro.miti.n_g adva ce reproducti.,on, exist they • ould b • out after they 
ave e.tttd.:ned. llltt.roharrt•bil,1'ty,. 

Th• removal of undedrable valunt~er trees oan tllmere.lly be do1 Q.t 
1 

a profit ho ·e if ~hey are three or more inohe• in di~ter. Such e~t~·ng• 
aho\lld be predioa t•d_ upQll • n vio1 11:;u~al no•ds. G r"dual r~mov-tt-l in light 
Ol.lirtingt will l"ovide, an ide&l op-nortuni ty £qr the develonm•~t of young 
Wld•rvl•n.ted -trees beneat • 

..Plantation CD.re. 

Th• compromise whioh mu.et _b• madft in lantin (')ll poor ai toe between 
high yiel.ding speed.es whioh ar• not well actapt•d ~ -d letut produ.otive 
apeoie~ bet-te'r adapted has ~lrEutdy been mentioned . I , i'ollowing pl nting 
on auoh si tea_, no can, is ·i:v«n the trees oond'.itioni; ar~ eo ad• rae tha.t 
only a tt1W e_geoie ,-urvive . ve if ,urviv:e.l 1& h i g \ t.1-i.e trees will 

1 

produce little £or one or :mor,-e of' the follcrw:t:ng r~aaon•1 (l) elow c,arly -
grow.th due to oronpeti~ion With'1fe$ •~ (2) poor form wh1oh rne.y result from 
4amag• oau••d by Ti?le1, (.3) lilllblneu due to laok of pruning, a.nd (4) ee.:rly 
ata nation or feduction in 1; '. .owtb due- to crowding. It. on th.e other- haud, 
weeding, vJ..ne ou tt~g., f>Nn'ing, and "thinning a.re · done wh~n needed the 
advers:ltl{ of th& · i te is so ame-li(')rated that a ie.:r tu• nwn:ber of apeoiea 
can be expeoti,d to .auceeHfully beoo e ••tablhhod, ll·OID.8 of wlli oh lnAY 
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produce better wooda. Oro· h wn1· b or rap d, and the (luality ot' 
the timber -oduosd: will be hight'1" . I f th~ inor~a e i yiel<i 111 
ay for the cost of the oa:ro needed the erk is ju1Jti ied. 

The ,nere fac t tha t 1.:ncr0 sed yield a.ytJ to,: the o-0•t of plan tio 
care dos . no •!3 tabliah a ·toohni u s au.ti:d'actory. The beet p~actic 
i• that n which tho oxo aa of ino~edsed yield uffr ooet is th~ grQilte•t• 
l'huir ollg a. [; rf.)up of' equally high yieldi~ PGoi es th$ bost i that 
r -oqui1dng lea.st , e . On -t: pooraat ai t e _ tho, oppo.si te ap roa<)h ),a 
neoe sar: of thoae r s ut ring l1Sa~t oar$ w ioh yields atho mo1t? 

eedi • the liln.inat ion of grau and herbs , ha been f~und tQ 
n t ie!'&cto il_ eerve i · unotion i.f t . o g a: · - or h out dcmn to 
cne to three ino.he in eight within a oirolG :or 18 inoh ra.-dilta around 
the traa, on the tr es a e t wo foe t to.ll~r tban t he general level 
ot tho sur -o ndi gra, or herba.osous v• ~tation weedi~ ia no longer 
justified e,s i ta benei"ic{a.1 e!'f'oo t , while still Xi~tant, is con iderably 
lessened thereart._r . Cultivatiol'.l of the soU i s benefioial only at the 
time 0£ olantin and rill'liy be. ha.nnf'ul ther eat' ·~-r. NiQ rule oan be .set a.s. 
to the 11umber or W$•di~a. ,er year beolluJ!le or •ido variation with eito . 
r.t. has nev· r been neo&ssary hBre more t n 4 tim $ d• :ri • a ,ear end 
~ne rsJly b""ioe is Jut'fici•nt . Weeding is seldom naceuary after;- the 

ssoond year i n . ood , la..nt t t on,iJ. 

in cuttin, , the elimini t.1on of vi s f rom t c, lantod trees, 
requiree that tho -viw-Hl be oure f'Ully rew;,ved in order to avoid d@l!l'le ing 
the reoa. The vine ,:t should aot be merely cut but should be u roote<a. 
~ o o tting et rnaa or herba.oeou.• veg ta.tien :a"ed aooo any vine ou tiug. 
A.a with waading , o rul e can be entablhlled a.a to. the nUl'U er or outtbt s 
needed per ye-ar . On ' some ite1t i t i ne-oeilaacy three· or row- time•• 
Vine ou. ting fl'AY o particul arly bad s1 t $a b~ nece · :mrv o oasi ona:ly 
thr oughout the .first 10 yea.rs of the p-1.~tat.ion. As vine cuttin ie 
coatly in ths a l'"egate , e-.rury ef or t ould bw, mnde t0 control vine 

01tth by maintaining ""Uf.fiaiellt shadt<t 'to prevent it. _ Vines shoul d 
be r el"ltovG-d fr'o volunteer tres,s a • well aa . lantod trees• a.s they 
often will • . read f'rom. crown t o c'.t"QWU• -

Prunin r and t · .itu:i~ not been i ven adequ• te a tenttc.n here 
in the p,ut. n l y i 11 ot'.' p l11nta.tion& are in ns d 0£ tho,e 
t reatmerrts. o , t•r1da ds o e staQJ..ished on tho basis of our 
p:r-osent knowle e;·s , but hen rese ro / h s di scovered the 'best polioie · 
they Will be ut i nto e":f'eot. 



Pl' ON OF P 

The folloVTit ,. ction i r ecord of t h kind d nou ~ of p l ~"lt i 

mat r 1 as well s of ·!; e time of p lFi n·ting; in e h •'·re.c t . he ple.nl. tions 

are bri fly d s cr i b d the highlight s of p l tin~ i n e ch tao r 

p.:r ou-os of t r < o'i:; ·a.re hO"U'/ll , 

f'uqui llo Div ision 

s 

These e g 1 eg ,. of' ·5 pl v a ry -i n gr Pat ly in ize . I, 

end l oa ed t t ,llf ·i;; 0 r n border of t h f or est; V ry i i n el V ·i:;i 0 be·· -, 

1 ., 000 nd 2. 000 f t . Th d orthwf' te rn s · c t ion~ are ge. Pre.lly 

1 s hu mid e peci ly t t h el v tion . h e t1..u-al f orest he e 

le s ophyti t han i the .st; o f t h elev ·tion rise • re.inf' 

i r a s e s s o th t tract 161 , 18 , 2 3 and 28 re mo-r t ·pica.1 of the more 

h mi d uquillo. Tr a c'Gs l o ·~e t lo ': r e lev t:;,. ons h d b 0 en cult :i.v t d 

mo re intens i v ely nd t u f ores'!:; ov r h d b . practi. ally 11 re-moved , 

o i hid been di st1r d to -r t r ext e:n:li . 

i t di f~ eno e s r appr oximat ly follows : 

i dges 
Slo pes 
Valleys 

35 percent 
5◊ It 

15 rt 

l ,, · t ion 2 7. h s n c: r 1:e of a ;;Ut 14 a.o r es . his 

i 

a.re,a i rne.d e of st ep e xp os e ridg wh Pr th natural fo r st g r o •1th had 

l ong di a.ppe r ed . Cover ons is·c d of 101• brush and raf: s . 

r ly d i r, 1945 n poNxi te r of 14 acres was pla?1-ted with 

11 

n 

7 • 300 r'obl wildings . Tr e we r e pl -. t d '3 ·i; 8 x 8 but du e to irr<'gula. ities 

of Jche l and , to s-t,o. es ril n~tur a.l r epr oducti on,. only bout 521 wi ld i 

~ere p lanted per 0 re . 
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l thou h ·bhe site is de~:r ded d quite_ u. favor le it is expected 

th t ro l e will s ucceed. W a· h r has b n f avor ble . 

ract 161 . - t-ot 1 area. f 175 . 6 acres i ncludi pl t tio!'!s 1 to 

re p l ted st rtiing in 1 936. Abou-t:: 85 p roe. ·b of t a.rea within ·che 

plant tions w s c tually pl nt ed of hi ch 20 r 30 r e s 

cons id r d succ ssft1l. ~ epl. . ting x en ed 1..1p -:.,o ~942 . 

urviv 1 was very lelw due ·nong o-t;hPr · t ·· n s to use of' su h sp ci s 

s p i h ced r , 1 s·i. Indian , ah r, ny , D 1 d rnoca. . Ce.pet hnco 

s the mo st 1.,1.cc e sful s ec ies u ed i ll' ·l;he ori L 1 p l 1;111'~i g . Of the 

repla.ntings , mar·' and jacana hav b n t h 1no s ·t; uccessf' l. mall 

of very t hri ft-y nuez mo s oada. tree s were lso fot d . a.p a pr-i \jO di d well 

i n the b ""'lier it s b u·t; urv1. val as low. 

·rhe uthern par·c of '~his tract was n pas-c;ur and rus h . At pr esen 

i 'c i be i ng rapidly taken ov r by natur 1 rob l e epro du tio n , · Th re t i s 

i co ffee nd ec nd growt;h . 

The h i s 'i:;or y of p l _t · ng i ·s own in T ble 53 . 

Spe ci e s 

Al bizzi lebbeok 

qu i se • 

Cordi a.lliodore. 

Tract _ 16L 

No . of fr ees ar d lbs . of 'Se 
1936 · 1937 1 939 194: : 

11 , 000 

231 
.los , 

3, 00 

1 , 500 

alber.g:hie, s i <>soo 7 , 920 

130 -

103 . 4 
l bs, 

10 , 080 

otal 

3 , 000 

3 , 580 
lbs . 

3:M,. 4 
1 bs •· 

10, 080 

l , 450 

11 ,000 

7 , 920 



Ta ble 53.--Continued 

: lo . of Trees and lbs. of Seeds Planted 
Speoies ' 1936 ' .1937· 1939 : 1940 : . 1941 1942 Total 

Buo ali:ptus robus- 2,000 1,000 3-,000 
ta 

Lucuma multiflora 976 975 
lbs. lbs. 

Montezuma seeoio- a.ooo 5',00Q 13,000 
sissima 

Petitia domin• 28,930 28., 93() 
guensis 

Swietenie. oan- 18,085 18 ,085 
dollei 

Swietenia maoro- 14.,830 14, 830 
phylla 

Swietenia 39 , 060 2,070 41,130 
me.hagoni 

T ecton1t grand is 7, 54·8 7,548 

90.,860 27,900 27,633 12,500 6,000 10,080 174,973 
Total 3, 58.0Ths. 1,206 l>s. 103, 4 l:s 4889 .4 lbs. 

Tract 17. -A tot1tl area of about 123.8 ~acre s incltil.ing plantations 10 

to 13 was planted. Aoout 80 peroent of the area within this plantation was 

actually planted during 1936. 'rM:rty acres or 30 percent is considered 

suooessful. 

Later -work included replanting which extended up to 1942. 

The upper two thirds of this tract consists of degraded heavy clays . 

Da,lberghia showep. to be definit~ly not adapted to such soils, although :i.t 

did very well in the more fertile _lower third composed of Mucera soils. The 

rest of the species qriglnally planted have been likewise uns atisfactory, Of 

the replants, mar!a and roble are the 100st promi$ing and. natural stands 

of the latter species are rapidly taking ove r the are 13: . A detailed list of 

species pla.n'ced is shown in table 54. 
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Table 64.-Ristory of P.lanting in Traot 17 

Pounds ot' Seeds a..VJ.d No. of Trees Pie.nted 
1936 s 1938 1989 1.941 1942 

llbizz ie. l ebbe ok 

Amira janiaicensis 
j 

Calophyllum oe.lab a 

Ce.sua.rina equisetifolia 

46 
1 bs. 

2.,000 

2,000 

Ceiba pent!Uldra 3,500 

Dalberghia sissoo 46.,000 

Sc iacassia siamea 4 000 - , 

Swietenia candollei 3,180 

Swietenie. morophylla 2,500 

Swietenia mahagoni 12,900 

Tabebuia. pallid.a 

Teotone. grandis 

68,900 
2,021 
lbs. 

2,500 

7.,000 

10,180 
46 

lbs. 

1,000 

12,600 

227.7 

11,200 

2,480 

2.220 

16,900 
227 .7 
lbs. 

otal 

2,021,9 
lbs. 
273.7 
lbs . 

13,200 

46,000 

4 .,000 

3,180 

2,500 

12,900 

9,480 

3,220 

99,980 
2,295.6 

lbsl 

Traot 18. - This is a small tract olose to 16L. It contains P-26 wi'l:;h 

a total acreage of 40 acres, About 67 percent or 27 acre"' of the are a was 

actually planted all or which failed. In the fall of 1937, 8 900 trees of each 

cape. prieto and •est Indian and broadleaved mahogany we.re planted. 

The lower portion had been cleared. The rest is in seoond g rowth and 

fore st. Open si tea are unfavorable f or artificial reforestat ion because of 

badly degraded soils. 

The plantation was dropped · from records and no replan·bing was done. 

!Tat ural regeneration is the best soluuion for this are.a a lthough some com­

plementary plan:t;ing could be done with ro ble. 
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Tract 21. - Plantations 14 e.!rl 15 wi:l;;h a combined acreage of 18 1tcres 

are in tre.ct 21. The whole area was planted. All of it is considered a 

failure . The tract is rapidly covering up with. roble a?Xl other second growth 

speoies. 

This is a small area of clay soils where t he forest cover was removed 

a long time ago and prolonged cultivation and ~eavy grazing have degraded the 

soil. 

Experimental planta.tions were established as early as 1933. Cedr ela 

mexica.na was planted in mixture in alternate rows spaoed 8 x 8 feet with the 

following speoies: Soiaoassia siamea, Cordia alliodora, Fra.xinus sp., 

(Hawaiian Ash) and Tabebuia pentaphylla or Veµezuelan roble. Two-thousand ­

seven-hundred seedlings were planl;;ed of each species. Starting in 1936 the 

area was age.in planted and replantings were done during 1939 and 1941. 

Al bizzia lebbeck, although no·t shown in records was found, probabiy p lanted 

between 1939 and 1941. Examination of the area during 1944 failed to show 

any trees of the experimental planting exoept Cassia and a few unt;hrifty trees 

of Fraxinus. The cassia varied between 4 and 10 inches in diameter and between 

20 and 30 feet in height but trees were very unthrifty. They were dying back 

from the top and numerous suckers from the base. Scale attack was very ~igh. 

Site was too degraded for aey attempt at reforestation to be succes sful 

except with a p ioneer species like roble or an accommodating one like maria. 

Wind action is persistent and affeots plant a:tions in the ~pper pa.rt. The 

area is being taken naturally by roble. 

Plantings since 1936 a.re shown in T ble 55. 

'fable 66 .- Hi.sto!:l of Planting in Tract 21 

iro . of 1 bs . of .:ieed s of "rr~es Plan ted 
Species 1936 : 1939 1940 1941 Total 

Andira jamaicensis 299 . 9 lbs 299 . 9 lbs. 
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Table 56. -Continued 

No. of lbs. of Seeds of frees P l anted : 
Speoies 1936 , 1939 : . 1940 i 1941 l'otal 

Ce.lophyll\.Uh calaba 30 lbs. 30 lbs. 

Casuarina equiset ifolia 3,000 3,000 

Da lberghia si ssoo 7,000 7,000 

Swie-tenia candollei 792 792 

Swietenia mahaj;Oni 2,000 2,000 

2,300 2,300 

To t al 3,092 3,000 16,092 
30 1 bs . 329 . 9 1 bs . 

Tract 23.-Pl~ntation 2t is looated in ,,his trac t; with a ·i;otal area of 

113 acres . About 36 percent of the area within this traot was ac·bual l.Y planted , 

of which 14 acres or 34 percent is oonsidered suooessful, The rest is made of 

mixed pslm and hardwood stands wpical of the forest in high exposed situations. 

The lower part had been oleared, 

Survival of broadleaved ma.ho any was low but some good trees are found , 

many of which have struggled hard against the native species which over-topped 

them. Of the res t mar!a is be st, is healthy and growing well. The area is 

being taken over fast by natural reproduction . 

The history of planting is shown in T ble 56. 

Table 56. - History of Ple.rru ing in Tract 23 

-~~N_o_._o_f-=-l~b~s~._o_f_S~e~e_d~s ___ a_n_d_fr~ee __ s_P_l_a~n_t~e~d,-,,___1: 
; 1936 1937 1939 t • 1940 1942 Total 

CaloEh;tllum oalaba 

Swietenia maoroEhrll a 49,000 5.2ao 

Tabebuia pallida 

Total 49,000 5,280 
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305 lbs. 92 lbs. 

860 

860 

397. lbs. 

54 ,280 

860 

55,140 
397 lbs. 



Tract 28. - Plantations 22 and 2 3 a.re located i n traot 28 with e. total 

area of 526 ,4 a.ores. Th i s tract co ntains t he s eoond large s·b group of 

plantations in ienaga AHa, At ~ime of acquisition the lower part of the 

forest hed been oulled very heavily &l'n some areas cleared for grazi ng . In 

- the northern flat like portion some coffee and subsistence orops had been 

grown. rowbh of the coppi'c e and of seoond g rowth species, particularly 

roble, have been fast and about t"WO thirds of the area is at present; under 

this oover. 'Ihis is the least disturbed a.re a in Ciena.ga. Alta, so that 

natural regeneration can be relied to reforest the . a.rea, 
\_ 

The original planting was done in 1936. Reple,nting u with oth r · 

species exter.ded up to 1945, About 58 percent of the area within these 

plantations was actually planted of which 126 acres or 41 percent is 

oonsiflered successful. 

Surviv"-1 of such speoies !!lS West Indian and broadleaved maho gt1.ny, 
'\ 

capa prieto and moo a was v;ry low. eplanting did not incluie areas df 
natural reproduotion. Examination during 1944 showed the following brief 

pi c-ture. None of the m1thoganies is outstanding but -t,he broadleaved ~/:thogan;y 
\ 

in the best sites is fair to good. C apa.. prieto is quite promisin in site s 

whioh had not bee~ degraded. There are ood trees of oapa blanco most of 

which need pruning . Maria, roble, .i .. ca.na and nue z m.oscada a.re we ll a dapted , 

thrifty 8l'XI of good survival • 

The history of planting is sho,m in i'Able 67 1 on page 136. 

Tract 105.-'l'.his tract, looa:l;ed at the lowest ele.v tion in Ciena.ga. 

Alta, resembles tract 17 in tha'·b it has Mucara soils in the lower pa.rt wj_th 

heavie r degraded soils at higher elev tions. 1t is sharply divided into 

very deep valleys and steep kni.f'e-ed ge ·ridges. It is more flat on top. 
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Table 57. - History of Planting i n Tract 28 

of lbs. of Seeds Number a?ld Trees Planted . . 
Species 1936 ; 1937 t 1938 : 1939 1940 1941 1942 1945 : To tal 

Andira Jameicensis 2 ,418llis. 2 ,418 lbs. 

Calophylluma oalaba 785 lbs. 106 lbs. 293lbs . 1,184 lbs. 

Ca.suarina equi s etifolia 2.000 2,,000 

Cerdana all i odora 15,000 24,800 850 40. 650 

Luoume. multiflora 825 lb!. 131 llE 956 lbs . 

Montezuma speciosissima 10,000 10,000 

I-' Peti:bia domi!!£ensis 2,,000 2.,000 c,;i 
0) 

Swietenia oandollei 10,000 11,000 800 21,800 

Swietenia mahagoni 79,500 79,500 

Swietenia mac rophylla 186,900 4,500 24,700 216,100 

Ta bebuia pallida 7,800 10.200 13,000 31,000 

T ectona grs.ndi s 500 500 

266,400 29·,,500 51, 500 28,800 14,350 13.,000 403,550 
Total 2,418 lbs. 1,610 lbs 106 lbs 131 lbs. 293 lbs. 4 , 558 lbs. 



This is the singlE:'! largest block of plantations in Ciena.ga 1 ta with a. 

total of 515 a.ores. Sinoe the original cover he..d been severely cut over. 

planting was alirost solid except for the r.aoister ra~ines and slopes which 

oontained over 150 acres of second growth forest. 

Replanting was done continuously from 1937 to 1942. About 140 acres 

were replanted during the early pa.rt of 1945. About 65 percent of the are-a 

was ao·i.ually planted of whioh 130 acres or 39 percent is considered suooes-:s-ful. 

Survival was higher than for an;y other area. in Cienaga Alta. but ~en 

so more than the original number of trees were replanted. Or ·the original 

planting, ca.pa prieto, lD8.ga, and teak are doing quite well in the lower bet·l;er 

sites of muoara soils. Algarrobo is unsatisfactory• especially i n the ercrcted 

ridres. Roble, cape blamo and rnar!a. are the most _promising of t hose replanted. 

Dominican mahogaey i .s poer. Roble and mar!a, plus several natives whioh have 

come in naturally will establish a good cover at the higher pe.rt, especially 

if pa.rcelero cultivation is reduced. 

In the lower part, where a greater number of planted species are 

represented, growt;h. is more spotty. Plantations are considerably taller. 

Parceleros oorlced this section more intensively" since 5½ is bet-l;e :r: s uited for 

subsistence crops. 

The history of planting is shown in Table 58, on page 138. 

Coca Valley and Sa.bane. Plantations 

The Sa.bane. and Coca. Valley plantations are located i n the northeas·t ern 

corner of the Division, in the .Ma.meyes and Sabana river watershed s . The higher 

elevation is about 1. 500 feet in the Coo e. Valley plantations. As a rule, 

terrain is less steep than a.ey other section as a large part i .s made of the 

valleys along rivers and creeks. Forests hed been cut over to a less extent 

than in other sections of the Luquillo Mountains. The high and uniformly 

distributed rainfall ma.kes for a luxuriant vegetation, Soils a.re deep red 
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• Te.ble 58 .-Ristory of Ple.nting 1n raot 106 

Number of Pounds of Seed Number of ·frees P1am::ed . . snd . 
Species 19~ : 1937 I 1938 : 1939 1940 I 1941 1942 1945 Total 

!Irsonima spioata 2,000 2,00,0 

Ca,lo;ehyllum ee.laba 150 lbs. S20 lb s~ 45.6 lbs, 196 lbs. 711 . 6 lbs 

Casuarina e9.uisetil'o- 6 ,150 11,000 17,160 
lie, -

C edre¼a mexioana 73,500 73,500 

Cordia alliodora 78,700 11,000 18,000 5,000 112,700 

Hymenaea ·courbaril 544 lbs. 3,900 $, 000 
544 l'bs. 

...... Luc uma ,mul tiflora 110 lbs . 480 lbs. 590 lbs . ·c,. 
CXl 

Montezuma s12ec iosis- 107,500 10,566 7,462 2,500 1 28,018 

~ 

Peti tia domi~ensis 9,860 9,800 

Swie·l:;enia candolle i 55,000 5,500 17,700 12,000 3,00 0 93,200 

Sllietenia •oroEhzlla - 61,000 · 12,850 63, 8 00 

Swie'benia mahagoni 10,000 10,000 

Ta.bebuia pe.llida 5,600 15,900 630 86,675 108,705 

Teotona grandis 12,000 1,soo 8,050 1,500 29,050 

To't:al 544 lbs. 260 lbs. 80:)' lbs. 45.6 lbs. 196 lbs. 1,845,6 lbs 
2'71. 700 127 ,ooo 73, 766 51,102 2 , 600 23, l,50 16,130 86,575 661,923 



• 

Traots 46 and 4 8 .-Ple.n:ta.tions l and 2 contain 351 a.c res. They a.re 

located at both sides of t h e Mameyes River in ·the section known as Coca 

Valley. This includes most of' t ract 46 with a total ere e of 280 acres• 

Planting was started during 1935 with Spe.nish oede.r and mooa. . oth 

speQies failed . Complete replanting was done between 193G e.nd 1938 wi-t';h 

liond uraa mahogany and a smaller atn0unt of ; aoe.na . Pr&otioally, this whole 

are~ was all planted of which 185 acres or 53 peroent is considered successful. 

'l'he surviv al of ma.hogaey e.:rtl j 1foa.ne. we.s satisfactory. The latter 

species espeo i&lly is thrifty. Growth he.s been rapid e.nd the stand of this 

spe cies is promiejng . Acr oss the river, in Tract 48, a small mixed 

plantation of 71 e.ore~ was established during 1938 . The latter is unques­

ti nably t he roost suocesstul planta.t,ion of Luquillo and one of the best in 

the island. This is probably the only case in t he i sland where replanti ng 

he.s not been neoessary. Firty-tive-thousand seedlings of llonduras mahogany, 

10,000 of au subo, and 500 l bs . of j aoane. were planted. 

Survival was unusually h igh especially for the ausubo and · aoane. . 

Me_ · oga~ had an avera. e height of 35 feet, the t allest t r ees reachi n 50 

feet a t t he end of six years. Avera.ge die.meter nt this a e was ·bout 4 i nches . 
I 

Oibr speoielS 8re slower in g rowth but are thrifty and of' good form. 

Ree.s ons f or auocess have been; a ver y good eite, good oar.e a.nd 

management by a small crew of experienced men., and use of adapt ble sp~oies. 

Apperently, the overstory of poor volunt eer species, was kept light enough 

so that the mahogany has not been misshapen. 

Results with inahogan.y in t he Saban& and Cooe. Valley pl n·bations he.ve 

vari ed mostly with site and deg ree of s uppress ion by overstory of na,1ci ve 

species. It he.s s hown r..ot t o do well in "che rid ges e.nd st eep slopes whe r e 

soil has been e.ffeot ed by er osion . Trees i n t;he ridge lac k v i o r and are 
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unthrifty and mo r e sensitive to sho ot borer . In the lower and conoave 

slopes, t r ees are healthy am have been growing well. 

The history of planting is shown in Table 59. 

Table 59 . -History of Planting in •rraots · 46 and 48 

:No. of 1 bs . of Seeds and Trees Planted: 
SEeoies 1936 1938 1939 Tot-d 

And ira inermis 4,317 lbs. 4,317 lbs. 

Cedrela mexicana 130 .ooo 130. 000 

Lucul!l8. multiflora 800 lbs . 800 lbs. 

,i!ian ilkara ni tid a 10,000 10 .000 

Swie'Genia macrophylla 80 ,000 65, 000 145,000 

Total 4,317 l bs . 800 lbs. 5, 117 lbs. 
130 .<)00 ao.ooo 75,000 285 , 000 

Tra.ot 52 .- Plant ations PS-2 and pS _3 located at a low elevation in 

the Mameyes river valley, contain 274 acres . 

Although the forests had been c onsiderably culled of the best 

speoies, a cover is found in all the tract. 

The est Indian mahogany and moca failed the same as in most sections 

of Luquillo. Of the species replanted, ausu oo , bro dlea.ved mahog a.ey and cape. 

prieto are undoubtedly very promising for this traot. 

The history of pla.nting ,i s shown in Table 60. 

Table 60 .-History of Planting in J:rao-l:; 52 

: B'o . of lbs. of Seeds and Trees Plsnted 
Species 

Albizzia lebbeok 

Andira inermis 

Byrsonima spicat& 

Sciacassia siamea 

Casuarina equiseti­
folia. 

1936 : 

4 , 932 lbs. 

1938 1939 1941 : .. 1942 

1 , 200 

497 

5, 800 
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: ~1945 
. . 
iTotal 

1 , 200 

4, 932 lbs 

497 

5, 800 

5,000 



'?able 60 . - Continued 

No . of lbs . of Seeds and Trees fl a nbed 
Speoies 1936 1938 1939 1941 1942 ·: 1945 Total 

Cordia alliod o re. 923 22,240 2,150 25,313 

Eucaliptus robusta 1 , 400 1,400 

Gua.rea triohilioides 299 2 , 400 2,699 

M'.anilka.ra nitida 5, 000 5,000 

Mon·cezuma seeciosis- 3, 378 3,378 

~ 

Swietenia eandollei 22,000 8,&)0 8 ,700 39 ,000 

Swietenia mahagoni 130,972 10,000 140, 972 

Tabebuia eallida 3;400 3,400 

4 ,932 lb3 
Total 130,972 10 , 000 32,097 38,940 

4,932 lbs . 
15,850 6,800 233,659 

Tract 53 . - Plantation l contains 240 acres. This 'i:;ract contains rolling 

lands and the narrow valley of the Sabana river. While ·the higher part is 

in second g rowth. or disturbed forest, the lower p art had been cleared for 

. agriculture . All the tract , except those parts already forei;; ·[;ed, were planted 

between the fall of 1935 ani the winter of 1936. Spanish Cedar am West 

Indian iruthogany were planted in al ·[;ernate rows spaced 6 x 6 fee t . This 

was followed by replanting up -tx, 1945 . 

As in other plantations , West Indian maho aey and Spanish cedar were 

disappointing. Survival of the. Spanish cedar · was hig h after- the firs ·b year , 
- . 

but by the end of the third year it had dropped to less' than 25 percent . 

Survival of West Iliian maho gany wa s low and the trees surviving are in' tbe 

majority of poor form, stunted and heavily attacked by shoot borer. Some 

might grow and come up suocessfully. Of the species replan'c;ed, broadleaved 

mahogany, cape prieto, ca.pa blanco and mar!e. a.re doing well. A small pliµi ­

tation of oasuarina planted in the open about 8 yea_rs ago, is quite succ--essful. 
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St-ands as a rule are not uniform as quite a number of species were 

replanted without sny one predominatil'..\g• 

o~n areas that need to be filled in. 

· II ff 
There are still many holes or 

The history of plantin is shown in Table 61, 

Table 61.-His-wry of Planting iin Tract 53 

, Number of lb.s. of Seed s and lrees Planted , 
Species 1936 , 1937 , 1938 1939 : 1941 1942 1945 ,Total 

Albizzia lebbeok 

Byrsonim,. spioata 

Ca.llophyllum 
oalaba 

Soiaoas_sia siamea 

Ce.suarina equi­
setifolis. 

Cedrela mexioana ·135,000 

Cordia alliodora 

Eucalyptus sp. 

Gul!ll'ea triohi­
lioides 

Ki1nuseps balata 

Montezuma speoio­
sissima 

4.72 

1 95 lbs. 

2,762 

500 

8,300 

4.140 

1,010 

12.200 

472 

17 lbs 212 lbs 

5,510 

12,280 

136,000 

2,762 

4,640 

160 160 

1,450 1,450 

5, 98i 5,983 

Peti tia dominguens:is 

Swietenia oandolla 

10.,000 10,000 

Swietenia mahagoni 135 ,~JO 77,000 s.ooo 

Ta.bebuia pallida 

Tectona grandis 

Total 210.000 11 ,ooo 15 ,ooo' 
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17,000 15.000 

1,100 

195 lbs. 
27 • 977 31,940 

5,710 

6 , 500 

37,710 

217,000 

6,500 

1,100 

l 7 lbs 212 lbs 
23, 310 7. 950 453-. 177 



Trac·cs 73, 74, and 75. - These small ·i;raets are located in the 

extreme northeastern eorner at a low elevation, although they ~.go over the 

h i gher ridge in the area. Plant tions 4 and 5 contain 88 acres. Ori i na.l 

planting was done a,.rly i n 1936. Repl~nting was continued to 1942. About 

73 peroent of the are a was act;ual ly planted, 0£ which 40 acres o r 55 percent 

is considered successful. The eastern and northeastern sections contain 

50 acres which were- planted with West In:Han mahogany and cassia . The other 

section south of the main hill oon'ce.ins 38 acres where est Indian mahoga.ey 

was mixed with moca. 

The West Indian mahogany a.al the mooa behaved as usual, although 

there are a small number of mahogany trees which might come through 

succ essfully. The cas s ia s urvived quite well and its growth has been rapid. 

Form is poor as a great ma.jori ty of the trees are forked, but even so a 

cover has been established -which keeps vines down end encourages reproduction. 

Thinnings alr eady oan produce saleable material as fuel~ro od ~~drafters . 

Of the species replanted, mar!a shows up in the openings and as 

usual , is rowing well. There are sections of den!':e second growth which 

ca..'11 be j.mproved either by sal e s or by cre\'1le.bor . 

The history of planting is shown in Table 62. 

Table 62. - History of Planting in Tr.acts 73, 74, 75 

• No . of lbs. of Seeds and Trees Pi ant ed: 
Species 1936 1 939 1941 1942 To"bal 

Albizzia lebbeck 5,200 5,200 

Andira Jamaioensis 633 l bs. 633 lbs. 

Oallofhyllum oalaba 305 1 bs . 25 lbs. 330 lbs . 

Soiaoassia. sia.mea 15, 000 5,030 20,030 

Casuarina e9uisetifolia 3,100 3,100 

BucalyEtus rowsta 600 600 

Swieteni a mahagoni 44 . 000 44,000 

Total 633 lbs. 305 lbs. 25 ibs. 963 lbs. 
59,000 600 15,330 72, 9&) 
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El Verde and Jimenez Plantations 

El Verde* located at a low elevation, is one of the northernmost 

·tracts of Luquillo. In · the lower part, conditions a.re typical of the low 

foothills. While the upper more humid part has retained a forest cover, the 

lower pert which has been reforested had been cleared and cultivated or 

grazed . 

Plantation 1 ·1s in tract 11 and contains 130 acre s . All the area 

was or i ginally planted of which 45 aores or 36 percent is considered 

successful. 

Plantations were s·tarted early in 1934. Small starils had been 

esteblished since 1928 by the for-.er o·wner of Tra.ot 11. Replanting has been 

done since 1938 and up to 1944. Pl antii+ was done uning a lar e variety 

of species planted during a long period. Stands include numerous species 

scattered over all the area and highly mixed. 

Growth and thriftiness of all species is better in the seo·i;ion of 

muoara soils. In the degraded heavy clays only maf1a, roble, and soine cap a 
blanoo e.nd higuerillo have been able to take hold. 

Parcelero cultivation has been intense through the area . Plantations 

are ~ing grazed by their cattle. 

Jimenez plantations in Tract 7 and part of Tract 107 eont ain total 

of 50 aores. All the area was planted during 1941 , of which only 6 a0res or 

10 percent is considered suocessful, The area was rep~anted during 1942. 

In Jimener. low survival was due in pe.rt to the fact that maintenance 

wss not continued very long after pla.nting. 

The history of planting is sho1'1!1 in Table 63. 
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Tabl. 3.-Hi story of Planting in El erde & Jimenez (Tracts 112 7, and 107 

Numb er of ;eound s of Seeds and Tr ees Planted I 

Species 1935 $ 1938' 1939 1940 1941 1942 1944 Total 

Albitzia. lebbeok 15,000 7,1 40 22,140 

Andira inermis l, 975 1,975 

Oalophy llum cal.aha 145 1 bs, 500 l bs . 81 lbs. 44 lbs. 770 lbs. 

Sc iacassia. siamea 5,8 15 5,815 

Casuar i:ae esuisetifolia 9,950 21,550 31, fOO 

Cedrele. mex;ii~-e;na 130,000 130 ,000 

Cei ba penbandra 2,000 2,000 

Cordia e.lliodora 3,000 3,400 4,910 11, :no 
Eucalietus robust.a 6,000 3, 080 9,080 

1-i .Tambo sa · jambo s 1,975 1,975 
►!S" 
01 Lucuma multiflora 158 . 3 lbA. 500 lbs • 668.3 lbs. • ..,.1 

Manilkar a. nit ida 3,000 5,000 

Morrtezuma seeo io siss ima. 8,000 11 , 500 2.,000 11, 580 6,900 .39, 980 

Pet i tia domine:ensis a, ooo 7,275 15, 275 

Svnetenia oando llei 10,500 12, 200 · 17,850 40, 550 

Swietenia 1?8.C r oEh:i: H a 16 ,000 15,000 

Tabebuia e~llida 15,600 15., 500 

Tecto na. gr a.ndis 900 2,400 3, 300 

Vit ex divaricata 6 , 000 6 ,000 
303. ~ ,bs. 660 lbs 681 lbs 44 11::s 1,428.3 lbs. 

Tot al 130,000 40,900 22 ,000 9! 275 68,345 61,430 22,450 354 ,400 _ 



Piza Plantations 

Five different plantations were established up to 1939 in Tract 13 

with a total aoreege of 521 acres. Total area was 674 acres. but ple.nte.-t;ion 

No. 7 with 153 acres was g iven away in bou:adary dispute. Therefore. only 

521 acres were left in plantations. Replanting lasted until 1945 an:l was done 

in all plantations. although it was heaviest in the more open parcelero areas. 

About 81 percent or 417 acfes were aotually planted of which 265 acres or 

f 
about 63 percent is considered suocessi'ul. 

Piza plantations lie at middle elev'¼tions sou·t;h of El Verde. This 

locality is_ typical of the rolling hillsides of the io Grande watershed. 

Rainfall is high and forest in the higher parts of the tract belongs into the 

Sabne or upper mountain type. Soils are heavy yellowish to red clays which 

degrade fast upon being cleared and cul 1:Svated. Horth of the divide winds 

are persistent and strong . 

Plantations cover most of Tract 13, but are more solid in the northern 

portion where deforestat,ion had been complete. The first group of plantations 

P-1, 2 and 3 looated in the lower exposed northern part failed and had to be 

elimina ·ced . Species used were guaraguao , teak. Honduras , Ill8hogany, maricao, 

and ma.da.. Survival was low for all species in this difi'icul ·t site. Mer!a 

seeds rotted out due to excessive h ~dity. 

Similarly, replanting wi'~h suoh species as capa prieto, nuer. mosoada, 

jacana, teak. maga, and eucalyptus has been unsatisfactory in the lower 

e northern portions. Good speoitnens of the above are found along t he cono ve 

less exposed and more favorable slopes in the :aouthern pert or mixed up with 

natural reproduction in sites which had not been degraded. Casuarina 

surv ived well in some sections but quite a few tr es are chlorotic. 

Maria has been in general the rost successful species, _and this 

project is in i tself a large mar!a plantation. It is less uniform north of 
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the main ridge where several sowings had to be made. Height of trees in 

any one place varies from 1 to 20 feet and there were large openings . Due 

to this, larger trees are bra.no hy. · 'fhe pero·ent e.ge of wind thrown trees has 

been high. South of the divid~, where 1!18r1a was mixed with ~e second 

growth, trees A.re small.er but more uniform. Trees he.ve a better form. These 

promise to be the best staai s. 

Ce.pa blanco was introduoed in smaller amounts 1:ut survival was very 

high in all sites. Trees are short a.:nd form is poor in the worsJG sites. 

In general, it has been the best spe c ies next to maria. 

Plantation No• 10, located in the triangle formed by the Cienaga Alta 

road, the .Rio Grande an:l the 

tions established during 1945. 

uebre.da Grande was one of the new two pla.nte.­

It oonii:e.ins 50 e.ores. 
f_ 

The area consists of .openings o_f low brush ar.:d grass am..ong a.n area of 

taller brush _ and degraded forest. T}:lirty-f'ive-·bhousand•two,-hundred-eighty 

wildings -of roble were pla,.-.i·t.ed. Early survival is high and a successful 

plantation at a low cost is expected. SiJce is degraded but is just the 

i::.ight environment for the suooess of r able. 

'l'he history of ph.n'cing is shown in ·re.ble 64, on pe.ge 148. 

Del Valle Plantations and Traot 91 

These are a large group of plantations located·in tM southeastern 

corner of the Division in the steep slopes of the fo Blanco. Tract 91 is 

located in the headwaters of the Fe.jar do river. 

Elevation of plantations vary from less than 1,000 to 2,000 feet and 

slopes are precipitous. Rainfall and number of days with rain is high. 

This sec'cion is unique in having a go od . representatio.n of soils · derived from 

quartz diorite or granitic rock e.nd to have a ;Lar ger soil v a.riation than a.ey 

other pro jec•I;. Soils at, lower e+eva.t ions are mo-re open textured and deeper. 
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Table 64. -Histo!]: of Plentin~ In Tract 13 

a Number of Eounds of Seeds am Trees :Planted 
Speoies : 1936 : 1937 1938 1939 1940 I 1941 : 1942 I 1944 1946 Total 

Birsonima S£icata 16,200 16,200 

CalloEhlllum cale.ba 476 Jbs 1,676 Jbs 2,643 Jbs 307 Jbs 614 lbs 370 lbs 416 lhs 6,501 lbs 

Casua.rine. equisetifoli a 6,660 17,800 24,460 

Sciacassia siamea 2,000 2,000 

Cerde.na allioc'l ora 101,100 1,450 102,560 

Gue.re e. t richilioides 49,700 49,700 

I-' 
Lucuma multiflora 178 lbs 333 lbs 611 lts 14'> 

CD 

I Ocotee. mosch8ta 500 lbs 500 lbs 

Petitie. domi~ensis 2 400 ,. 1,750 4,150 

Swietenie. oe.ndo llei 4,2 5 3,300 900 8,425 

Swietenie. macroEhllla 165,000 165,000 

Tabe bu ia. :eallida 35,280 35,280 

Tectorla e; re.ndis 7,200 200 8,625 1,000 2,000 18,925 

Vite:x di varioata 3, roe 3,300 

654 lbs 2,509lbs 2,643 lbs 307 loo 614 lbs 370 lbs 415 lbs 7,51211:s 
Total 221,900 117,300 7!350 14!600 12! 960 20,700 35,280 429,990 



The planta t ions , with an a r e a of 628 acr es , oan be divided int.a three 

g r oups . The l ar ger one includes Tracts 40 , 41 and 41A. The ot her group lying 

mor e t o the wes t incl udes Tr acts 32A, 32B , 36 , 37. 38 and 39. Tra.ot 91 will 

be discusse d by itsel f . 

Tre..c,G · 4.Q, 41 a?Xl 41A . - Four-h-tmd-red-ei ht y - one a cr e s were plant ed 

i ncl uding p l antat i ons 1, .2 , 3, 4 , 6 , and 9 . 

1936 • .Rep l anting was continued up to 1941 . 

lan-1:;ing was started earl y dur i ng 

bout 60 percent of the ar ea or 

a.ppro x ime:'cely 290 acres we:rre actu ally p l ant-ad, of which 100 ac r e s or bout 35 

percent is c onsidered successful. 

Tract 41, which i s t he lar gest tract , i n cl udes five p l ant ·bions . Site 

cond i t i ons are more favor ab l e along t he l ower bo r der · where · such species as 

We st Ind i an mahogany, Spanish cedar, cape. b l a.nco , Honduras maho any , e.nd 

cap .. prieto , h ave done fairly well. The 1nain b::ldy of -~his tract , however, is 

made up of degraded Pioachos and Lo s Guineas soi l s where only ~Ghe lllOst 

accommodating s pecie s like mari a and cape. blanco hs,ve done we ll. st .of 

the t r ac ·t; ha,s been taken over by r obl e and o·t;her second gr ow-1:;h species . 

The h istor y of pl nt i ng is shown in Tabl e 65 . 

Tab le 65 .-History of P lanting i n Tra.c'c s 40 , 41 , and 41A 

No. or Potu1ds of S eeds an¢ Trees Planted 
Speoies : 1936 1937 1938 1939 1941 1 94-S-- : Total 

And ira •inermis 5 . 750 lbs 

Calophyllum oalo 600 l bs 

Cedrela mexic ana 

Cordia alliodora 

Eucalyptus citrio -
dora 

Eucalyptus robusta 

41,000 

20.000 a.ooo 
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1 ,600 

2 ,000 

. 2,970 

5 ,760].}E 

600 11:z 

41,000 

29, 500 

2 ,000 

2,970 



Table 65.-Continued 

Species 
:, ___ _::No~-_;O:::,;f:....:P:..:o::u::.:nd::.:S::.....:O:.:f:__S...:ee::;:.:d:.:s~e.;::nd:::::' :....· .:::T=.r.::::,e;::,e~s-=P~~lan::::'::.t.;.;e~d=='.::-:-::---

1936 , , 1937 .1938 . , 1939 i 1941 1945 

Luounia multiflora 

Montezuma. . speoiosis­
sime. 

Petitia domingensis 24,QOO 

Swietenia candollei 

Swietenia maorophylla 

Swietenie. mahagoni 2~9. 500 

Tabebuia pallida. 

37,000 

s.ooo 

16,000 

231 lbs 

13. 000 

5,600 

1,800 

9,100 

Total 

231 lbs 

5,000 

6 2,800 

89,600 

13,000· 

245,500 

Total .5, 750 lbs 
314,500 66,000 

8311.bs 
88,500 19,900 2,970 

6,581 lbs 
12, 300 504,170 

Tracts 32, 36, 37, 38, and 39.-·one-hundred.:.forty-se.ven acres were planted 

including plantations. 6, 7, and 8. Planting was done during 1936. Replanting 

continued up to 1941. About 75 percent of the area within these traots or 

approximately 110 acres were actually planted, of which a.bout 70 acres or 64 

percent is considered suooessful. 

This group of smaller tracts at both sides of Rio Prieto are steeper 

but soils are more. open am of greater fertility. Tract 36, which has the 

more uniform snd in general the most successful st.and, lies over a. loose deep 

grs.ni tic soil. Rich lluo.ara soils are foum a.t low e.1 vations . Condit ions 

in Tract 32 are not as favor•ble. 

Survival of most species was fa_irly good in s pi 'c,e of s·l:;rong weed 

competition , however, plantations were well taken c are of until the end 

of CCC. 

The vine problem has been especially s erious in Del Valle e s t he 

vines persist even after a canopy has -!Hosed. I'ree s of oapa blanco 20 feet 

tall have been bent 4own by vines and seriously i n jured. Wor s t o£fender i s 
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Diosoorea, but Ipo~ ea is bad too. In many stands, after ten years, there 

is still need of' fighting vines. It is very important to grow a O!lnopy fas·I; 

and not ·co allow vines to get a. foothold. Under these conditions , raising 

artificial stands in the open is unduly expensive. In other sections , 

however, overstory of native species is too dense and needs opening up to 

allow full growth of broadl eaved mahogany and oapa blanoo. 

The history of plapting is shown in Ta.ble 66. 

Table 66 . -History of Phnting in Tracts 32, 36, _37, and 39 

' No. of pounds of Seeds and Trees Planted : 
Speoies 1936 ' 1937 : 193_8 1939 : 1941 Total 

Andira j ama ic ens is ·550 lbs. 6 50 lb.. 

Cal ophyllum oalaba 258 'lls 268 lbs 

Eucalyptus oitriodora 150 150 

Euo al;y:.etu s rob.us'Ga 600 600 ' 

Luouma multiflora 1,663 lbs 1,663 lbs 

MontezulD!I. seeoiosiss ima 500 500 

Petitia domingensis 47,500 10,000 600 58,100 

&wietenia candollei 11,000 41,400 1,000 53,400 

Swieteni a ·maha[on'i 73,000 73,000 
Swietenia macro:ehylla 2 000 2,000 

Total 660 lbs. 1,921 loo 2,571 lbs. 
120,500 11,000 53,400 2,250 600 187 , 750 

Tract 91. - ?raot 91 is simila.r in general ·l;o Del Vall e p l Fmt atior1s . 

4I» It is looa·t:;ed in the eutern edge of' the fore st, yet is not acce ss ible a:b 

present by good trail s . Soils are rich, loose textured and capable of 

raising good stands of trees. Most of the tract is under e. forest cover. 

Plan:cations 1, 2, and 3 have e. total area of 68 a·cres. About 75 

percent or 51 a.::res were actu ally planted, of which only 5 acres or a bout 

10 percent is cons idered successful . 
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Survival was g enerally ?,-ow exoept tor s ome :mar:!·a and guaraguao • 

In the open, mar:!a has made an exceptional growth. Trees sev~n years 

:from seed are up to 6 inc.hes i n diameter am 25 fee-t tall. Average diamete r 

is e.blut 4 inches . West Im.ie.n mahogany: has been suppressed and is being 

eliminated by the· more Yigorous mar:!a. 

'lhe history of plant ing is shown in T ble 67. 

Table 67 .--History of Planting in Tract 91 

, . lfo. of lbs . of Seeds and .: 
trees .Planted : Total 

Species -1936 . : 1937 : 1938 . : 

Galophyl l um --.laba 185.5 lbs ' 873 lbs. · 1,058 . 5 

Guarea trichilioides 11 ., 332 

Swiet enia mahagoni 31.,_000 ~8.,000 89,000 _......,.. ______ _ 

Dofla Juana 

185. 5 1 bs . 58,000 
42,332 

Toro Negro .Di vision 

873 lbs. 1,058.5 
100,332 

lbs. 

lbs . 

The need· of refor es.tation in Dofla Juana v ried because of · diffe rences 

i n topography , cover, len4 use, etc. Cove r . varied from very light second 

growth or olose . stands -of sierra palms to little. d_i-st~bed forest in the 

norther n boundary. Th.ere· -was some ooff~e shade. 

Treatment·s included pa.Im conversion to bett~r species, impro vements 

of the better stands_ of fore$t, straight p lanting in open areas and under­

planting in some seotions. Fourteen different piarrliations were e stablished. 

Areas were grouped into ·the t!IOre similarly treated areas as fol1ows r 

Plantations 1 ~ 8 . -These ple.nt~t ions include ro~ghly the section 

between llatrul las road, the Dofia Juana.. river, and -the northern boundary of 
.. 

Tract 4C having a total area of 2,27- ao res . About 120 aores were planted 

of which 35 percent was considered successful. ·sites , a l ong the Done. J~ana 
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river valley are good. Adaptable species are doing well. 

· About 20 peroent of the area has been farmed by paroelero,s. Sinc-e a 

large part is in forest and second growth and some of the species plan-te-d 

are pro.mising, the present oondition is quite satisfactory although some 

open areas ·still need to be sucoessfw.ly regenerated. The history of 

planting is shown in Table 68. 

Table 68. - Histo!:l of Plant-ins; in Plantations S·-1 and P-s 

' Number of Seedlings and Pounds of Seed Planted 
SEeoies 1935 l 1936 a 193& I 1939 : 1941 t 1942 : 1944 

Buohenavia c 8.}21 ta 20() 

Calophyllum oalaba 227 lbs 

Cedrela mexioana 112,853 2.~00 700 

Cordia alliodora 4,975 160 000 

Daoryodes exoelsa 376 23 

Eucal;y:ptus robusta 2,600 

Guarea triohilioi- 326 100 
des 

Luouma. multiflora 175 lbs 

Montezuma feciosi- 2,700 4,000 
ssima 

Ocotea moschata 2., 100 11:s 1,000 , 

Swie-tenh. oaniollei l, 775 17,375 

Swietenia '.lna.cro- 112,115 
phylla 

S1de~o~lon foet1- 875 
dissimum 

Tectona irand1 s 600 

Vitex divaricata 6,800 6,500 

Total 224,968 10,075 6,,600 19,899 6,800 11,400 
2., 160 lbs 402 lbs 

163 

Total 

200 

227 lbs 

116,453 

6.,02'6 

398 

2,500 

426 

175 lbs. 

6,700 

2 .,160 lb! 
1.,000 

19 .,151 

112,116 

876 

600 

13, roo 

279., 743 
2,562 lbs 



Planta.t ions 2, 3, and 5._; A. total area of 138 acres is contained 

between the 1',.tr_ullas ros.d, the Dofla. Juana river and the old nursery. 

Plantation 5 includes m:>st of the area, the other two combined a.re only 6 

acres. This area had been heavily cleared and cultivated, but' at time 0£ 

planting pert of it was covered with low second growth, a ?Ji scattered '~abonuoo 

veterans. A.f'ter 1942 practically all of the higher cover was rem:>ved in 

timber a.Di oharooal sales am through par..o.elero cultivation. Lying in 'Ghe 

lower part of the Dona Juana river valley the topography is mor,e favorable 

with more gradutll slopes. 

The whole area was planted _exoept about 15 acres -which wer~ forested. 

About 38 percent or 46 acres were successful but since then, this amount 

has been reduced by clearing land for par.-0eleros &Di in logging operations. 

Appro.ximately 30 percent of the are a was oul:t.ive.ted by paroelero s. 'rhe 

hist~ry 0£ planting is shown in Table 69 on page 155. 

Plantat iotlB 4 and 7.-These followed the Matrullas ro~d mostly on 

the upper side and include the highest ground which had been cleared, 

cultivat,d and grazed previous to government administration. It also 

inoludes a larger proportionate amount of. rid es and· the lee.st f&vorable 

sites i .n Dofia Juana. Not only is the proportion of ridges high, but the 

slopes a.re steep. There h little forest cover, in fact this is the area 

with the least oover. About 12 acres are in natural forest. 

About 200 acres were actually planted out of a total area of 246 

&ores. Spanish oedar was mixed with higuerillo i n P-7 ·a.nd with Dominioan 

maoogany in P-4. · Only about 30 peroent or approxi~tely 60 acres was 

considered auocessf'ul.- About 80 percent of the 8l"ea was cultivated by 

p&roeleros. 

The history of' planting is .shown in Table 70 on page 156 • 
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Table 69.-History of Planting in Plantations 2, 31 and 5 

: Humber of Seedlin~s am Pounds of Seed Planted ' Species : 1935 ' 1936 ' 1958 1939 1940 1941 1944 ' 1945 s 'lo-ual 

Cedrela mexioana 80,660 3,400 83,960 

Cordia alliod·ora 850 10,91:0 11,300 

Dacryodes exoelsa 22 , 000 22,000 · 

lCuoalyptus robusta 700 5,600 5,600 11,808 

Bugenia stahlii 6.,8)0 6 , 000 

Luouma multit.lore. 969 lbs . 969 lbs • 

• ~ntezuma speoiosissima 80,560 4,700 4,000 1.,000 300 90,660 .... 
en 
(J'I 

Petitia domi~nsis 3,200 810 4,010 

Swietenia cando llei 1,350 25 1 , 375 

Swietenia macrophylla 750 60 800 

Vi tex divaricata 800 1500 2,&>0 

Total 22,000 167,620 6,850 15,725 4 ,000 1,500 11,200 6,710 234,605 
969 lbs. 969 lbs. 



Table 70. -History of Planting in Plant at ions 4am 7 

Humber of Seedlings e.nd Founds of Seed Planted s 
Species 1936 s 1936 1938 1959 1940 1941 1942 1944 Total 

Calophyllum oalaba . 435 ibs. 435 lbs. 

C edrela mexioa.na 52,700 78,088 13,790 144,578 

Cordi a alliodora 26,026 1,000 27 .,025 

luoalyptus robusta . 15,350 15,350 

Guarea trichilioides 1 , 035 1.,035 

I-' 
Luouma multiflora 150 lbs. 2 lbs 1,045 lbs 1,197 lbs. 

g 
Petitia domingens is 6,000 6,000 

Sydero:xylon f'oetid,is_simum l.,200 · 1,200 " 

Swietenia oe.ndollei 3,200 4,~05 4,744 12·,349 

Swietenia maorophylla 2,950 3.,825 6.,776 

Swietenia mahagoni 2·5 , 900 25 ,900 

Vit ex ,divarioata 77., 774 7,400 2,300 87,474 

Total 52,700 181.,762 48.,200 8,2 30 6,000 27.,494 1,000 2,300 327.,-686 
150 lbs. 437 lbs. 1 045 lbs. 1, 632- "lbs. 



Plantation 6.- Includes a high ridge in an old clearing of sierra 

pdm in the southeastern part of Dona Juana. To pogJ".aphy i s steep. It 

cont ain$ a total area oi.' 33 acres• 

Praotioally all the $Tea was planbed. Of thi s abou·~ 65 peroent or 21 

acres Wl!tB cons ide:red s1:-1ocessfw.. Gooct growth of jacana has contributed to 

satisf'ao·bory cond ition of' the pla.rrl;ation: . The history 0£ pl anting is shown 

in Table 71. 

Table 71.-History of Planting in P l rurlia:tion 6 

Number of Se~Ungs and Po·und~- of 0eed Plan:'1;ed ; 
, 1936 i 1937 : 1 93·5 1939 s lJ~40 : 1941 t 1942 · : Tote.l 

Cordia alliodora 

Luouma multi.flora 2 ,165 lbs 

Swieten'ia c ando llei 

Total 28 , 743 
2,165 lbs 

l, 700 

582 1 bs. 

50 

1 ,750 
582 lbs . 

/ 

2 , 747 lbs 

60 

28, 74-3 

30 _.493 
2,747 lbs 

Palm Conversion. - ·rwo d ifferen't areas he,v e been conver'bed from palm 

stands. The o!d conversion project in.e l udes an area of abou·b 40 ao,e s of very 

steep lad near the nor'<.hern boumary. It was sta.r'ced l a·te in 1935. The stand 

was almost pure sierr.a pa,lms which were oomple·l.ely f'ell~d. lope:s are very 

s teep. Soil is different from. the red and yellow heavy clays, probably." e. 

fuara clay loam. All the 40 acres were planted of which only about 12 acres 

or 30 percent have been suooessful. No parcelero c,ultivation was done. 

Capa prieto and ausubo have been the most successful species partioularly­

oapa pri eto. Weed competition was very -hi gh a.:o.d a considerable investment' has 

been needed to keep down weeds e.f·ter removal of palm over story. 
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T1'e history of planting is shown in Ta ble 72. 

Table 72.- Histo!2 of Plenting in the ld Palm Conversion 

• ,Bwnbe.r of Seedli~s Planted : 

1.,Speoies 1935 1936 1938 I · 1945 
: 

Total I I : 194 C 1944 . : 

Cedrela mexioana 31,600 31,600 

Cordia dliodora 7,400 3.,550 l0.,9fO 

Buoalyptus robu.s·i;a 1,100 · 7,700 

Kaniltara nit'ida S.,600 3,600 

Swietenia oandollei 5,800 6,800 

Swi eteni a maha.~ n1 7,200 1,200 

Vitex dive.rioa.ta ·8 .,0-00 8,000 

Total 38.,800 10.,900 5.,800 7,700 8 ,000 3,550 74., 750 

The new conversion projeot was started during 1939. It consisted of an 

area whioh was similar ly dense sierra palm in the southeastern part of' •rraot 4C. 

A high peroente.ge of the taller and older palms were removed prior to planting, 

leaving a oanopy of the younger pJJ.1ms. The whole area was underplanted with 

three species of hardwoods plant~ in al terne.te rows. Replanting i n cluded over 

60 percent of the original trees, but after this s olosed sta.r1d res~lted. 

About 99 acres were established. Subsequent ly 18 aor'es were dedicated ·to 

parceleros so that 81 aores remained i n plantations. This plantation has been 

very suooessful to date. 

The number of species a.Di amount of ea.oh in the new palm conversion 

project is shoW11 in Table 73. 

Table 73.-History of Planting in P-5 and 6 of the Palm Conversion 

Species 

Cordia alliodora 

Bucalypt us robusta 

a Humber of Seedlings Planted 
a 1939- a 1940 a 1941 : 1942 

59., 700 · 20 .ooo 5,900 

1'58 -

Total 

85,600 

1.,826 



Table 73. -Continued 

s lumber of ieedli!:!£is Planted 
SEeoies 1939 1940 : 1941 1942 'l'otal 

Guarea triohilioides :n.ooo 31., 150 52.,150 

:l&) ntezuma sEeoiosissbla 19,726 19~ 725 

Swietenia candollei 17,100 27,800 44,900 

Vi tex div a.rioata 16,826 6,100 21,925 

Total 97.,800 11·6, 600 6,926 s, 900 2 26 ,.125 

Ma.trullas 

During 1936 a. s eries of seven forest plantation s were e s tabl ished at 

Matrullas in 1'raots 15, 77, ani 53 h aving a t ot al gross area of' 695 a.er s . 

All the area. was planted nth the exoeption of about 120 ac r es whioh remained 

in olose forest at the hi gher elevations . During 194 6, 42 a.c_res of' new 

pl!i.ntations were established in Tract 78. Replanting was done yearly un1?il 

19,6 when only Buoalyptus was plant ed i n open sit es. 

Stocking is light espeoillly in areas under cof fe e a nd bananas. In 

the open rid ges,. survival wu high but trees are small. Still i t; will be 

necessary to replant heavily. A very l~ge part of the ar ea had heavy stand s 

of old tabonuoo trees 'Which were being harvested at the t i me. Over 25 

percent of the area has good s t and.s of coffee a.Id banana s . 

Plantations l arr! 2. - Inolude all the western side of Tra.ot 1 5 with 

a tot al or MO acres which was practically all planted• , 

Seventy-'five acres or 22 percent -,,as oons idered sucoes ful. A large 

part was under coffee and bananas which were s till highly productive. Failure 

of mshogaey resulted in a l _ight stocking of valuable trees yet the amount of 

fore st oover is .high from the coffee shade trees. 

The hi-story of planting is shown in Table 74. 
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Table 74 . - isto!l: of Planting in Plantations l end 2 

,, lfwnber of 3eedlings a:nd P·oums of 5 eeci Planted ., 
Sfeoie·s ' 1936 ' 1937 : 1938 : 1 939 1940 1941 : l ,942 : 194~ : Tot al 

Cedr_ela mexioana 200 :200 

Cordi~ a.lliodo't'e. 9.5, 634 183, 450 ·11 .000 2,000 292,084 

~oalypw'e robusta 1 , 950 3,140 2 ,450 7,540 

'Suoali;etus rostrata 100 100 ' 

Q\larea trieh.ilioides .. 1,140 l, 140, 

I 
Hymenae a· oo u.rbar 11 ... 14 14,, 

'8 
.Ltlouma "multiflora 1,8.20 lbs 705 ;Lbs. 119' lbs ~ . t;644. lbs • . 

,. ' 

Swieteri_ia c an<lollei ,· ,.[. '67,800 24,450 3,000 85,250 

Swietenia ma.orofhylla 296.,966 ··11. 925 
,.. 

308 ., 891 ·· 

Tectone. gran,di s ·· 2 50 650 900 

Vitex d ivario,ata 1,000 . 1 000 

Total 392.,600 18,3,450 82,315 ·. 21 ,100 6,064 3,140 2,459 6,97.,119 
1,820 lbs .. 70 5 lps • 119 l bs. 2,644 lbs. 

" 



Plantations 3, 4, and 5.- Include all of the eastern side along the 

reservoir, with a total acreage of 237 acres. 

The whole area except tt,le most heavily for e sted areas in the south­

eastern oorner was planted. About 80 acres or ~4 percent was considered 

suooessful. Natural reproduction and woods ere more abundant so that the 

s i t uation is generally more favorable than in the wes tern s ide of t he 

reservoir. Alx>ut 75 percent of' this area had been farmed by paroeleros. 

Coffee and bananas are not as carefully maint ained as i n the oppo site s ide. 

Proportiott of oapa prieto, guara guao and other native species is hi ghe r , t hat 

i s , mahogany , makes a smaller part of the stand. 

The hi story of planting is shown i n fable 76, 

Table 75.-Hi story of Planting in Ple.nts.,tions 3, 4, and 5 

Species 
Bumaer of Seedlings and Pounds of Seed Planted 

1936 : 1937 : 1938 .1 1939 : 1940 : 1941 1 1942 1 Total 

Cordia alliodora 17,366 132,008 

Buo alypt u~ robust a 

Eucalyptus rostrata 

Guarea triohilioi­
des 

Luouma mllltiflora 

Mont ezuma speoio s i- 21 , 200 
ssima 

Oootea mosohata 

Swietenh. oandollei 

900 

4193 lbs 16011:s 105 11s 

62 lbs. 

6~000 13,200 1,900 

Swiet eni a maoropylla 231,840 6,000 , 1, 360 

Total 273,400 138,008 8,260 
4255 lbs 
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13,200 1,990 
150 lbs l05 lbs 

1,225 

3,700 

1,300 

6,225 

840 

840 

149 ,374 

2 ,065 

3,700 

000 

4448 l bs . 

24, 200 

62 l bs . 

22, 490 

239 ,190 

441, 919 
4510 l .bs . 



Ple.nte:t ions 6 and .7 .-These are looated in Tracts 77 and 63 with 

a combined total area of 113 acres. All the are a, except about 30 acres which 

are in close .• forest in the upper part of '!re.ct 77, was planted. Only 33 

a.ores or 28 percent was considered successful. Althoug h under planting is 

needed in P-6 there is a forest cover in most of the area. Situation is 

less favorable in P-7 where over one-half of the area consi s ts of open 

def orested slopes. Con s id era.ble planting was still needed here. Over 

50 percent o f this area has been under paroelero oul ti vat ion. 

The history of ple nting is shown in Table 76. 

Table 76.-History of Planting in Plantations 6 and 7 

Speoies 
Bumber- of Seed lings and Pow:ids of Seed Planted 

, 1936 : 1937 : 1938 s 1939 : 1940 s 1941 ; 1942 

Cordia alliodora 41,100 

Eucalyptus robusta 1,150 730 

Total 

41,100 

Guarea trichilioides 

Lu cuma multiflora 

Swietenia can_dollei 

Swiet eni a macro- 138, 100 
phylla 

8,600 

000 

7 lbs. 921 lbl 71 lbs. 

2,500 

5,675 

6,725 

000 

999 lbs. 

9,225 

152,375 

Total 138,100 49,700 9,076 6,725 1,150 730 205, 480 
7 1 bs • 921 lbs 71 1 bs 999 lbs. 

Early during 1946 Plentation 8 was established in Traot 78 in Matrullas 

with a. total acreage of 42 acres. 

planted in 42 acres. 

Guineo Lake 

hirt-y•three-thousand roble wildings were 

From the fall of 1936 to the fall of 1937, five plantations wer e 

es·tabl ished at both sides of Guineo Lake in Tracts 19, l9A, and 13 with a 

t otal area of 290 a.ores. A Fraxinus plantation had been established previously 
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Thirty-liip.e- and 91 a.ores were left witbout'f ph.nting i n Tract s 19A and 13 

r espeotivel~• Thi s consisted in JD.ixed s ierra palm e.nd h a rdwoods i n t he 

upper part of these tracts. During 1944, 42 a.ores were planted in Tract 20, 

wilcing a gral'Ji total of 332 8.Cres • Cultiva tion by paroele.ros has receive d 

less e~phas,is 'than in Dofia Juana. and Me.trulla.s. At the time of the survey 

only small areas were under this type of cultivation. 

The Guineo Lake plantations have :r:eo·eived e. better care t h an the r est 

in Toro Negro, so that the .stocking and ..eo~dition of the planted t r ,ees is 

more satisfactory. 

Plantations 1 and 2. - These plantation s -we:re established dur ing 1936 

and 1937. They a.re located in Tracts l9 ~"8Ild 19A respectively. The combined 

area is 128 ac r es. 

'l'he history of pl~nting is s,hown i n Table 77 , on page l64. 

Plantatio-ns 3, 4. and 6. - 'fhese plantat ions are a.11 lw ated in 

Tract 13. l'hey were · established d uring 1937 . Simi lB.rly to plantations 

l and 2, survival was low end replanting h e.s 'been pr.aot ically oomplete . 

Combined area i s 162 a.ores. 

Planting was lighter in Plantation ~ where natural woods dominate ani 

where planting was only complementary. 

considered suoceesful. 

ne-hund red acre or 80 peroent was 

There was hardly no replal'1:ting to be done . Nat ura+ woods supp l ement ed 

by t he pla.nted _tree s will m.ake !llOre s ucces sfu l e.nd reliable stand s . 'they oo·n-tain 

more higu erillo an,d les s Eucalyptu s t han Plantati ons l Aand 2. The history 

of pl anting is shown in ?able ·78 . on µ·~ge 165. 
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Table 77. -Risto2 of P la.nting in Plantations 1 and 2 

Number o.f Seedlinis and Pounds o.f Seed Planted 
S:eeoie~ 1936 1937 J 1938 : 1939 : 1940 : 1941 1942 : l 1944 t Tota.1 

CaloE!!lllwn oalaba 96 lbs. 95 lbs. 

Cedrela raexicana 68 ,210 31,265 99,475 

Cordia alliodora 13 ,25() 13,250 

Euoalzl?t us resinifera 5,000 1,000 6 ,000 

~uca.lrntus ro l::us.ta 10,250 l~,500 21,750 

..... Guarea triohilioides 28,800 28,800 0) ,.. 
L ucuma 111ul t ifl or a 1 ,684 lbs. ].684 1 bs . 

Oootea· moscha.ta 449 ]bs, 449 lbs. 

Swietenia twicroEhzila 68,190 6 ,800 74,9~ 

Tabebuie, pallids. 700 3,000 3,700 

Vitex d-ivaricata 4,000 . 13,300 5,250 750 400 23,700 

Total ·136,.4()()° 80,115 9 ,000 14, zoo 15,500 12,@60 3,400 271,665 
449 lbs. 1, 779 lbl 2,228 lb~. 



•·· 

Table 7S .-Histor;r of P1anti~ in Plantations 32 4, 8.rld 5 

. Number of Seedlin~s am Potmds of Seed Plarlted . 
Species 1937 1938 . 1 939 1940 : 1941 : 1942 I 1944 Total . 

\ 

Oedreh me:xioana 30,625 30,625 

Cordia alliodora. 92,500 6,250 98, 750 

Euoa.l;yetus resini- 2 ,000 2,800 4,800 
nifera. 

luoalyptus rob·usta. 3,700 4,800 8, fOO 

Luouma multiflora 430 lbs 430 lbs. 

Montezuma seeoio:- 1,600 l,600 
siasima 

Oootea mo so hat a 188 lbs. 188 lbs. 

Swietenia c a!!dolleii 4,400 4,400 

Swietenia maoro- 19,000 10,100 7,&>0 36,400 
phylla 

Ta bebu ia pd lida 5,500 5,500 

Vitex divarioata 21, Q:>O 3 ,700 4 ,000 1,600 3111200 

Total 142,126 1411500 15,550 26,300 7,400 8,800 7,100 221,776 
188 lbs. 4 30 lb·s 618 lbs . 

Plantations 6 Nld 7 .-These include the last group of pbnta tio:as. established 

in 1944. Both are loce.'oed in Traot 20 with a combin ed acreage of approximately 

42 acres. 

Plantation 6 oooupies the best site on lower slopes and valleys a:al is 

the most successful of 'the t\llO. Mo1;1t of the area has a ' canopy of coffee- shade 

trees. Guaraguao trees planted have e. high survival and are promising. 

Plentation 7 is e.n experimental plantation of different species of exot ic beJDbocs. 

Site is poor 8.11d the pl antation was a failure. 

The history of planting is sho'W.n in Ta.ble 79. 
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T ble 79 ,-History of Plant ing in Plantations 6 and 7 

Number of Seedlings Planted 
r 1944 ' ...- 1945 : Total 

:mbusa sp. 2,350 2,350 

C drela mexioa.na 126 125 

Guarea. t riohilioides 14,000 26,050 40,050 

uoalyptus sp. 3,,380 3,380 

Total 16,475 29,430 45,906 

• 
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