
MULTIPURPOSE TREE SPECIES TRIALS
 

DATA COMPILATION 

REPUBLIC 
EF THE PHILIPPINES 

DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES 

AND 

WINROCK INTERNATTONAL FORESTRY/FUELWOOP RESEARCH 

DEVELOPMENT PROJECT 

is Mav 1?,8
 



)Winrock Internationa1 

MEMORANDUM
 

26 May, 1988
 

TO: 	 THOMAS C. NIBLOCK
 

PROJECT MANAGER, F/FRED
 

FROM: 	 C. BUFORD BRISCOE
 

SUBJECT: 	 REPORT ON F/FRED CONSULTANCY TO DENR, REPUBLIC OF THE
 
PHILIPPINES, APRIL - MAY, 1988
 

Attached is the report on assembling existing data for
 
multipurpose tree species, prepared in cooperation with the
 
Department of Environment and Natural Resources (DENR).
 

I felt the 	consultancy was well worthwhile; a great deal of
 
unpublished information was collected on species now included,
 
and planned for inclusion in the near future, in F/FRED network
 
studies. Data on additional species also demonstrated their
 
potential value for use by landowners in humid and sub-humid
 
Asia.
 

The results are clearly useful and could have been obtained,
 
I think, in 
no other say. The U.S. Forest Service tried to
 
obtain similar information throughout the neotropics by mail,

questionnaires, and personal contact in the early 1960's. 
 The
 
results were virtually nil until every country was visited
 
following the same basic procedure as used in the Philippines.
 

The only modification to the Philippine procedure that
 
appears desirable is to include, wherever possible, more sources
 
of field data. Private industry frequently has very good data
 
and sometimes more continuity in keeping records. (And sometimes
 
much less.) Universities and forest research institutes often
 
have data reported only in theses or in publications not
 
generally available. The FAO and other multilateral and
 
bilateral donors have participated in a great many studies over
 
the years, the results of which exist only in project reports of
 
very limited availability. USAID may have a substantial number
 
of such reports. The plantings themselves are frequently still
 
growing, but undocumented since the end of the official project.
 



Country reviews, to the extent acceptable, would clearly
provide information on a greater range of species and age classes
than could conceivably be generated during the next ten years of
a new network. 
The results would serve to guide and supplement
the more detailed and better-documented Multipurpose Tree Species
network studies. 
 It would be useful, therefore, for the F/FRED
Project to sponsor additional country data searches such as was
 
conducted in the Philippines.
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PREFACE
 

Fhis report I's a compilation of data from past ,eLe,.
 
trials involvinq mul tipurpose trees in the Repub] ic, of 
th
 
Philippiness. rhe 1nformat on was ,ssembled ourin( Ar'.-
pi
May., Iq,3 from field neasurement.s. off:ICe tiles., a-ino 
pr, iecr ts. None of i t. to c,ur kncwledge , is :urrentl',, 
availaole in the international bodv of soientlif, 

i ter-atut-e. 

The contributors were. in chrorolouica], order, the
 
Department of Environment and NaLural Resources (DEN-'
 
cr tt cu lar-' the Species Trial Seed Orchard Development 

Proiecrt. the ReforesLation Divislson-FMB. and the Ecos-sten 
Re-search h Development Bureau (ERDB); the Manila Seed1ina 
Ban- Fcundation, Inc., the RP-Japan ReforestaLion Project;
and theP SE-N -Newj Zealand Afforestation 'ro aect gAZAP)-

I though no data were collected we aso benef i ted f rc,n 
L ,,',r ear',, tree development _n , I.aL i irnm. () f the 

Painfed Resour cse; Developmer . Proljeer VI _ares. !_e t 

Is .Lth alI for-rJstry fieC Id pt- jet._., we re i ncabted to 
those who planned and ilnpleme.inted plantat on ,s-.tabl ,hment.an4 oarticu La,-ly the ,i . nd aoorersto technac. n ho .iaroled 
cut the arduous labor of site preparation plantinc2i. anc 
care )f the trees. 

The z--oastr - ieIwooci Feearch and eveorhert. (/Vf::ED) 
Pro ec.t whi:h sponsored this report is an As.aiar rec-Lunatl 
r(:r.9 tr v -e,e earc.-h IC tLII/ tv f inan.edj 'v';he H.1:r qenoy ror 
International Development. 



CONTENTS
 

PreFace
 
I->c<0C t Ly/e 'Suml ary 


LI
 

Irtroduct., on
 

[[ Prooedu res
 

T] I ummirar, of Resu lts
 

A Species Tr 
 als and Seed Orchard Development 
 .3
 

8 Reforestation Division 
 . 

C 
 Manila ,eedlinQ 3ank Foundation 
 ,
 

D RP-Japan Reforestation Project. 
 18
 

E ASEAN-New Zealand Afforestation Project 
 .21
 

F Species Rankin s and Characteristics 
 27
 

iV Conolusions and 
Observations 

.. 

APPENDICE3 

A .peC es Trials and Geed Orchard Development . 

B. Reforetation Divii:on, DENP 
 40
 

C anila Seedl i= '.
SAnk FoundaLion. [no. 
 ,13
 

D. RP-Japan Reforestation Project 
.13
 

E 
 ,ASEAN--New Zealand AfforestLon Pro ject 
 -':
 

F. On-Farm Reearch MethodT 5.
 

ii
 



EXECUTIVE SUMMARY 

World opinion has accepted that tropical 
deforestation
 
is excessive, reforestation is urgently needed, and 
that

smallholder participation is required. 
 An essential step is
to provide information on trees that will quickly and
reliabl'y provide fuel, 
fodder, fencing, shelter, on-farm
 
construction materials, food, and beauty, in 
addition to
 
marketable timber.
 

One means 
of prompt provision of such information is to

assemble and 
distribute existi-g unpublished information.
 
To carry out such a compilation, a technician was 
assiqned

by the Multipurpose 
Tree Species Research Network, sponsored

by the F/FRED Project, to work with two counterparts in the
Philippine Department of 
Environment and Natural 
Resources
 
fDENP), to locate and assemble data generated in the past byDENR and related organizations. 
 The results are summarized
 
briefly in this report. Hard data obtained will be 
distributed throughout 
the Asian Multipurpose Tree Species
 
Network. 

-t is hoped that data from other government and .rivate
orqanazations can be 
obtained, and 
that other countries will

follow the Philippine lead in making all useful information 
available as quickly¢ 
as possible.
 

Conclusions: 

I. Species and provenances vary widely in height and
 
diameter increment, 
 and in survival. 

2. Development of a given species or provenance varied 

considerablv between sites. 

There was a species/sate interaction. 

4. The species or provenance that becir, is toe
fastest-grow n terded to ..z.onta nue 
at the fastest-growing, 
but thi- was not invariable

%. The fa,t t s eo lei' c;n cne i te ,.,as notL the fastest on a1 , but, A,-- a ur lU].f-)rmfl!,,, Eucal, pt j's.; 'amialdu1ens s ,
and Gmeli a a .irborea were icil uded ,_, n-,.eye , i 

aii Lop rankinqs almos:t, -hg occurredJ ncao no arnd la ],- um '[ Ia i ka 

seo'tum wi t"n consistentl,, near- the t,',;.. 
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6. On truly adverse sites, speciesno tested showed 
really satisfactory,development.
 

7. Fire 
is an annual threat throuqhout the area
studied, and may 
be the critical determinant 
in choosing

species on 
some sites.
 

Obser vat i ons: 

1. Inferior trees 
need to be removed from seed

production areas. 
 A permanent program of 
tree qenetics
improvement shyJld be 
initiated as 
soon as possible for
desirable species and seed orchards 

..II
 
established 
as soon as
 

superior 'enot'pes are available.
 

. E>,istin_ plant.ations at the RP-Japan 
 ReforestationProJect DFfer an unusual opportunit'/ for a research team offorester and soils specialist 
to relate site indices and
bloiiass production to soil and topographic characteri -tics. 

S. Future species trials will provide much ar,ie us-ble
infoririation it all species tested are planted at a)IlI-ca t ions ir) randomized comp I e L, I ocks; I i Led .- ian Lti t, s
of P lantr nrg tock should te used in smaller ptot, noL .at 
fewer locations. 

4 . There i'a'E, no ,ndicat ion that, a sina.le :peciLes i.the most desirable on al I siLas; species/si te interactic:rnr-,ecludes - single choice amonQ the species taesred to date. 

r Coppicinq of Acaci a aLIriOuli forMll% ind ri-. !nlaniimis strongl./ inf luenced by he.Lqht of s Lump and seasor, c:.fSttin(; ) ndi ,idualI -eno type oroabl,, -,a- an effe,.r a -o. 

A. -doption of the F/FREE, computerization sys tem for .a t,3 inana,.emen t S.hou l d fac 1 1 ta te e ffec rLive and ccura teanalysis and ofuse research -indinqs. 
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I. INTRODUCTION
 

Throuqhout 
the tropics, realization has 
come that

deforestation has exceeded acceptable lirn 
 , that

reforestation is urqently needed. and th, L active supportand participation by the small landholder is required ,norder to halt de-forestation and oL tain re-forestaticn. Ain
essential s tep Loward obtaininq that suppor-r is to pro,,'ideinformation on trees that wil. quickly and reliabl, provide
fuel, fodder, fencing, -'h(3l teo, on-farm uCn 'ELmoti ot)n
materials, food. 
and beaut,., in toaddition marketable 
timber. 

In Drder to accelerate acqus tion oE -uch i nforTM&-,t io a Multi-Purpose Tr-ee Species (MPTS) network o-f f:sian
research orrian i zaLions h-as been formed. Formal acrtive
 
affiliates 
are in the Republic'. of the Philippines,

Indonesia, Malaysia, rlepal. 
 Pakistan. Tai.- an, and Thailand.
Cooperators are also participatinq, informally to date, inBang Ladesh, China, India, _nd Sri Lanka. 3upport has been
provided by the United States, Australia, and the FtIO of theUnited Nations-. The immediate obiectLve of the networ-k 

to share research Methods 

is
 
and result. throuqhou t the reqiyn.reducnq costs and increasinq usefulness. rhe second, .nd
equall' LMportant, objective is ensure the
to that knowledge

gained is communicated to other resear-cher-s. related
 
e>tension professionals, and to 
the land manaqers, the
 
far mer s -


One ,step toward 
timely accomp 1ishmen t of lhese
 
obe.:tives is to assemble and distribute exisrinq

unoublisned infor-matLion. A[I data reported here is tak!er,
from replicated plots of statiStLcall-, adequate exp 
i- mental

des igns. leasuremenL per- plot were mostly L5 - 5, plnt.s,
and most replcations were 4 - 6. 

To carry out this compilation, a technician iwas
assigned b., the u ! t ipurpose Tree pecies Netj,)rk. ponsored
by tLhe P2,.FR/ 
 r, ]ec L , Lo ,urk Wiith two ,colinteri- r t- inr'
DENR . L.:. tu , ' emble ,a La oenera t.ed i n .mi ast 

PP 1 ', 3nmm 

bv FER n - a n : rs. thee t s LL -t su mnna - a edi t m I , i n t h- F r-rpo -. Hard data CoL.r-i n t.iII,)e (Jis - Lr.bu mr' n1 r.homP. i h(:m-t- , retoL . t , ,ored.Is 1 ril-.
that add 1 j.)r:iu I 'r;-r.u;F at inon c,n to io: I tec_ am ,i I 1 eC!. and
that. .-.,,-f:r , 1rm-,tr-L .....-
 I w I . (J1 r, ::) tiI f.2 P.1l1ll ir r Inon 1 ' I
nakinq alI u :efnut .nf oi- maL:-/ avail.able as _1uic!.l• 
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II. PROCEDURES
 

For compilation of this report, data was obtained Lreviewinq office files and unpublished project r'eport.- ,.dby measuring temporary plots 
in accessible mixed plantingswhere data was 
not available. 
Presumably more information 
of all 
three types could be obtained, when 
time oermits.
 

:Several sites were visited to observe the plantationswhich served as the bases for project reports: Pampanqa andLeyt.e of the Species frials and Seed Orchard DevelopmentProieo[- (HODAM) Carranglan of the RP-Japan Reforestatic.n

Proiect, and Tarlac of the ASEAN--New Zealand Affor-Rstation
 
Pro.lect (AN7(AP
 

After the data was obtained, plot means were calculated(if tree measurements were supplied), 
the means were ordered

by species and location, replication, treatment or otnervariable, and analyses of 
variance were carried out to
determine which apparent differences were significant, uiLtn 
a probability of 
q5% or higher. 

Actual Calculations were for the most part performedwith pocket. calculators. Later, when the MPTS networksoftware was available, many of the prior calculations !.jerere-run for verification, ar,d, at the same time, to
familiarize the counterpart personnel with the .per-itinqprocedures of the sof tware packaqe. The complete F/FRED
,sof tware progr-am was left instal led on DENRa compu ter for 
future ue. 

Tin Jd .ILLon to this report, 11.1 plot, /alues ,iL1L berecorded in the network format and or-ovided as hard cop, or on microdiskettes to all network cooperators, for combini nq
with datz, from other research studies. 
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III. SUMMARY OF RESULTS
 

A summarv of the results is given below. 
 More details.
 
are included in the appendices.
 

A. Species Trials 
and Seed Orchard Development (HODAIH)
 

Species trials and 
seed production areas were
 
established at Solsona, Ilocos Norte and 
Parac, Pampanqa,

Babatnon, Leyte, 
and Murcia, Negros CoccidentaL.
 

The Tlocos Norte 
trial is on an upland slope and ridge,
clay soils approximately 300 in elevation, receives 2000 rnri 
of rainfall annually, mostly in 
May - October. Pampanqa is
 
on a rolli ng upland with steep slopes, clay loam -oil,
about 
 SOO in above sea level; rainfall is about 19O0 nmm, and. 
rainy season LS Ma/ - October. 

The Levte trial is on short steep slopes and 
sharp

rLdqes, soils clay 200are loam, - 300 in elevation, r3infall
 

2000 mmfl, fairly well distributed but drier January -
Apr i 1 Necros Occidental is rollLnc to 
 steep, rocky, 00 in
 
above sea level, soils 
are clay loam, rainfall 1800 mam,

fairly well distributed, heaviest 
October - December. 

Os shown in Figure A-1, the heiqht of Gmelina arborea
and Acacia auricuiiformis are essentially equal throughout
the oerioa of neasureient, based on the averae of the '.Ludy
as a whole, They started rapidly, then tapered off at 
nearly identical rates. GlirLcidia sPPiuIf. IDwever , afJ rn 
,-rOwing more s .owl, ', the first to 
months, jrew r-imid.,] ,

- a_
the top two species for 

as ' 
the next year-, then taperen, off

guite rap idl/ and was over- ta1'en a t age 5 bv un','ar, in, ,ro th 
of t.. nanqlUim Thus fou- species demonstrated three qr-owtl1
Patterns,. One regretoable conrclusion i-S that specites irc,i,'thpotential cannot be evalua ted reliabiv c.n tn_ basi. of verv 
early nirowth
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Fig. A-i Tree Height by Species, HODAM 
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rt,-jure 
A-2 .also shows three patterns, with Leyte and
 
Neqros showing similar form, despite the 
hiqher absolute
 
values at Ley/te, Ilooes 'showing a steady climb, and 
Pamoanq,:.i

behavino 
somewhat erraticallv. 
 It would be interestLnql to

know the rainfall 
at Pampanga, especially December L[S4 to
 
June Iq85, when the trees were 
t - 12 months: old.
 

o further co:onplicatLon is introduced by the heiqht
data in Lable -I : species/site interaction. A L t.houCi
,lrl)e I Ln4 an.-J - , iU fiorm is average the same for the

Pro ect as a whole, Gmelina is, in fact, the taller at 
[ioons and Leyte while A. 
auriculiformis' 
 taller at

Pampanga and Negros. More impressive still in 
table .- l is
 
Albizia lebbecoides: On Neqros. 
it is ranked 7th of 8 
speci es; on Le/te, it ranked 4th amonq the Lame B -pecies.
In the diameter measurements given in table a-2, Piliostigma
malabaricum 
is ranked 6th of S species at Pampanq,; on Leyte

it is the larges t of 11 speoes.
 

Althouqh there is a tendenc'/ toward consistencv in
ranking between sites 
 especially of heiQnt, suneraori tv )n 
one site is no guarantee of superiority on another.
 

-5 
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Fig. A-2 Tree Height by Site, HODAM 
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FABLE A-1: HODAM SPECIES TRIALS, heiqhtmean at 3 ,/ears) 

SPECIES PROJECT ILOCOS PA'PANGjA NEGROS LEYVE* 
----- - Total He)qht, dn-------

Grnel ina 
arborea 57 64 53 37 71 

P a c 1 a
 
url iu Il f 57
-orrlms 56 65 4,6 62 

AcaC13
 
TlVIoc 1 uin 42 29 42 30 69 

G11~ r 10c1 d 13a 
-e p Iu Ill 42 51 44 43 

Albizia
 
lebbeck 
 34 
 20 
 eta
 

Albiz a
 
Iebbeco i es 41 14 1256 

procera 25 12 9 30 

Pec tab L L is 27 20 .34
 

P 1 i o t :L qma
 
moa tabar- tom 
 36 25 47 

r~aEt~3- [ 23 
-c li I Se L I fo tI0 

L eu ca en 
e c O- ;e ) ha l a 

60
 

Leyte values extrapolated from 30-month
ine,3:'i rern 0S 



TABLE A-2: HODAM SPECIES TRIALS MEAN DIAMETER AT BREAST HEIGHT
 

ILOCOS PAMPANGA LEYTE
 
---DIAMETER BREAST HEIGHT, MM--
30 MOS. 42 MOS. 30 MOS.
 

1. Gmelina arborea 37 46 43
 

2. Acacia auriculiformis 38 48 
 108
 

3. Acacia mangium 30 
 53 120

4. Gliricidla sepium 26 59 
 79
 

5. Albizia lebbeck 
 25 91
 

6. Albizia lebbecoides 12 92
 

7. Albizia orocera 
 15 80
 

8. Cassia spectabilis 79
 

9. Casuarina equisetlfolia 97
 

10. Leucaena leucocephala 80
 

11. Piliostigma malabaricum 
 134
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8. Reforestation Division, FMB, 
DENR
 

Field plantings of the Site Olassification and 3pecies

SultabiLiy Study 
were esttablished at Car-asi, Ilocos NorLe,

Argac, Cebu; 
and Baluno. Zamboanga. The fol-lowinq

infom-natLion is abstracted from the study plan. 

The ilocos sz.te is on strongilyv r;. , 1opevs; 10 
400m elevation, infertile 
 clay loam soils, .12JO mm vain,
 
primarIly 1a'y - October.
 

Cebu plantings on a rolling to mountainous area, 500 m.clay loam soils with low fertility, rainfall .> 2000 nIH,
,somewhat towet ter ta COt.ober. 

Zamboanqa area iE relativel/ qentle slopes, 600 - 800
II, clay loam soils wi th boulders and outcrops, up to 2800 
mm, somewhat more Flay - October. 

The same interaction of species and site found 
in the
 
Species Trial 
and Seed Orchard Project occurred in the

PeforesLation Division study, figures 3-1.. 8--2 and tables 
1, B-2: Acacia mangium did quite well a. Zamboarqa ard
Ilocos Norte, 
but barely gre',j on Leyte. Even different 
provenances within 
a species show site interact.tons, Figures
8-3, 8-4 and tables 8-,7), 8-4, Appendix 3.
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Fig. B.1 Mean Height By Species and Site 
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Fig. B.2 Mean DBH By Species and Site 
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TABLE B-1. 
 MEAN HEIGHT BY SPECIES AND SITE,
 
Reforestation Division.
 

SPECIES CEBU ZAMBOANGA ILOCOS MEAN 

Heiqht, dm 

Acacia mangium 4 18 18 1 7 

Eucalyptus camaldulensis 15 2L 15 17 

Pterocarpus 2ndicus 6 11 6 

Eucalyptus torelliana 8 

Casuarlna equisetifolia 12 13 12 

Euca vpruPs brassiana 17 12 

Eucalvptus crandis 9 

'3wietenia macrophyl la 11 9 10 

EucalypLus pellita 6 

Eucalypttus tereticornis 12 22 17 

Grnel ina arbor-ea 2;2 7 14 

Pinus !K<eSiya 2 

Acrocarpus fraxanrifolius 15 

Da I ber,ia sissoo 11 10 1) 

Euca]votus uroprylia 23 

Eucal'ypLus de,qlupta [5 10 12 

Acacia crassicarpa 21 

'2al ll.andra -.alo thyrsus 42 
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----------

TABLE B-2: MEAN DIAMETER BY SPECIES AND SITE, REFORESTATION DIVISION, FMB
 

1. Acacia mangium 

2. Eucalyptus camaldulensis 

3. Pterocarpus indicus 

4. Eucalyptus torelliana 

5. Casuarina equisetifolia 

6. Eucalyptus brassiana 

7. Eucalyptus grandis 

8. Swietenia macrophylla 

9. Eucalyptus pellita 

10. Eucalyptus tereticornis 

11. Gmelina arborea 

12. Pinus kesiya 

13. Acrocarpus fraxinifolius 

14. Dalbergla sisso 

15. Eucalyptus urophylla 

16. Eucalyptus deglupta 

17. Acacia crassicarpa 

18. Calliandra calothyrsus 


CEBU 


4 

10 

7 

8
 

11 

11 

6
 

15 

6
 
6 


47 


ZAMBOANGA ILOCOS -

IN MIL
NORTE 

IMETER-----
X 

------

24 16 
16 14 
13 7 

15 
13 
9 

7 
5 

20 

8 
4 
31 
10 
17 
18 
23 
52 

20 

8 
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Fig. B.3 Acacia mangium Provenance 
B Trial Mean Height at One Year
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Fig. B.4 Acacia mangium Provenance 
m Trial Mean DBH at One Year 
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' Manila Seedlinq Bank Foundation 

ro - a n at L ori a rea e s LLci .sh-ed_, bd'. h -eed Ii r ic: 	 8ankVere fmp1 ed. L . Me ,a C p) lI.r, ta 	i Or toroqrap.I. - ICC ir;zelevation, pent I,! r, l i Iriq; CI LmaLe L. 'ionsoonal 'ji ii st ,._tabout LOC0 rim rI r fa II between Na'- arid October- sojis are 

U3 aa 	 n Idu It 1l-11 rr-ee PlantatLon is a" Sa-iao 3atcinrIeIevai I,r I .C() - 500 m elevation, sIopes a e 	 a- ,ver-	 ' eep; an err t, Lc ra. nfall i'str .ibu Lon ,aith r. 
season of -' - Q nonthis; soils are mostlyv hea\,,.' clay 1oarms many 	 er-oded. 

-vtr., r-ee size at I-a riesa Dair is :iven in !,ab le . -1and Bat.aar, In table C-2, below. Acacia aniuoi i,:.
ra1ativeLt larqer at both locations. 
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TAB3LE "-I : LA MESA DAM SPE;1E5 TRIALS. wean hteijht

and diameter at breast. height. 9 vear,. 

SPECIES 
 HEIGHT, DM 
 DSH. NM
 

Gmnelina arborea 
 151 
 1i_,I
 

Acacia nanqium 150 154
 

Acacia auriculiformis 
 145 
 122
 

:nthocephalus chinensis 
 125 
 12
 

Leucaenai leticocephala 
 113 
 97
 

'5wietenia macrophylla 
 107 n,
 

TABLE C-2 
 BATAAN INDUSTRIAL TREE 
PLANTATION SPECIE:
 
TRIALS, 
mean height and diameter at breast
 
height, at, 
 - 7 years. 

OPECIES 
 HEIGHT, DM 
 6H, MM 

Acacia filai- 1LIfln 120 
 15z
 

;ietL Lnli arbor ea 97 110 

Acacia auriculiformis 
 Q7 
 75
 

Leucaena leucocephala 
 35 
 t-,
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D. 
 RP-Japan Reforestation Project
 

The RP-Japan Reforestation Project ].s in thePantabanraan watershed in Nueva Ec ia, on rollinq hlllc at anelevation of 250  500 m -; annual r-ainfal i _ve -qed 1,300 wmmq0P<. falls during the flay-- October per mtd'nostl .-ohed 
clav ioa s. 

The eropec es izes '-,hoin Ln t-able f)- s;hould be
inter-prete, -h le c:orlci.derincj the differences i,0 
 tedi:'tribi u Lon -hcurn in table D)-2 5zi te di fferen:eE appear- to 
be cr-i tl ,n toe pro :;ect area. 

tdt ViD JIeC'[ts c-ons 1jer early -:nadln( Li the nurser- tobe ee. er i.,a I. A study at Carr qairli , table - d 1 .:1 n t,
.zhowJ 3nv benef i.t. 
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TABLE D-1 RP-JAPAN SPEC [ES TRIALS. 'A2"" ... G 
_SU l-ViVa . dbn. an ("J he.lqht at 5 *.e,3 . 

SPECIES 
'M P V IV 4' 

DBI-, M11 H D.M 

Leucaena leucocephala 
CauaIrLn.- equiset.,fo Ila 
Ao;o ia aur L IUlforrnisF'i.nu , k e e -i 

'i~l5aIime1 i J i c rexf2 

P (, :.i r i b a-
7W;avh 0 -17~amaJdulens is 
Pter o ar ru .Zr'L ¢UE. 
Sec tona ,r idi, 

PLFU'i 
Lc.aL.a ,l anqlull) 

SwJwterja macrophylla 

64 

r=53 

27 

4_4d 
49 
73 
83 

73 
78 

7 66 
57 

70 cq 

C?7'2_'. 

56 
37 
400 
54 

b4( 

23 

53 

41 

133 

3, 

a 

7 

11 

4Aqe 2 /ears. 

TABLE D-2 RP-JAPAN 3PECIES TRIALS, heLght by specit,--; 
and site at 5 hears. 

TOPOGRAPHIC 0LS [1 III IV 

:SPEC[ES 
MICROSIfE a b a b 

HEIGHT. 
a 

DN 
b a b 

Leucaena leu-o-epha]a 
'31iJ 3 I"- na qu -et i foL ia 

Cac. Li - .li t-I cul 1 l lls i 

18 
15 
17 

12 

2 

3 3 6 
12 15 

22 
Qm el ji r  . a ."q o 1L:I5 2 5 12 q 
L' c 7 

P t -, .,: 
--NJL ' -n 

j 
, :,t 
t. , ] 

' 
ld 

Ionh,/ 

' 
. 

I5j
Is1-

1r1dI a 
I 
141 

17 
! "] 

20 16 

k0 
1 

1 ' 
re Ct iI 1 5 12 

T op),:rp h lc 1 -sses Gentle ridqe II I - onvex ,. ,e 
IV - Concave slope - e. Iert Ie slope 

Mic ros 1 te a - Poor ro110,-I %/ ,lrod(gd i]f -ot Juq ) t /t I-d 
b - Bet ter, mostl,/ wl ith tLupsoi I etaLn tLmOsturc-' 

- 19 



TABLE D-3: 
 NURSERY SHADE EFFECTS ON OUTPLANTING SURVIVAL AT ONE MONTH.
 

Species 


Gmelina arborea 

Pinus kesiya 

Acacia auricullformis (4/86)

Acacia aurlculiformis (3/85) 

Acacia mangium 

Eucalyptus camaldulensis 


Means 


Differences between species 

treatments are not.
 

Survival %
 
Shaded Unshaded
 

98 98
 
95 98
 
95 98
 
88 84
 
73 84
 
72 73
 

87 89
 

are significant, those between
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E. 
 ASEAN-New Zealand Afforestation Project
 

The ASEAN-New Zealand Afforestation Project was 
beQun

in ,igbiqa, Mayantoc, Tarlac, in LOO. 
Topoqraphy iz,
roll ino t,.:ver- steep, at elevations of 3O0 - 750 m
 
C1 imate is morsoonal, with most of 
the 2200 mm fa I Iin-i

du in,- the May - October period. 
 Soils are sandy 
 ..av .,.
sandy clavloans, not 
very fertile and of ten 
er ded.
 

Tables E-1 
to E-7 provide considerable information 
on
vari Lion in 
qcowtb between provenances of the 
same ,mecies:a great deal in some cases, E.. coeziana. for example, anJ

less in 
others, E. camaldulensis 
a cited. The latter
 
probably represents better seed 
source selection, 
as a mood
deal of Qrovenance work has been done elsewnere on E.
 
caa Idu I ers is.
 

'he ANZAP project also carried out 
a -ood deal 
.f wcrkon nursery 
and plantinna techniques. Some of 
the result, ar,
shown in tables E-a 
to E-L1. Perhaps most surprLSin, is thelack cf difference between planting 
in a hole versus in T
-Slits.
 

:1 Lholgh stumps of ,_eel .ma ,rew and sU rV Led '--omewhat 
better than bareroot 
seedlinqs, and both grew significantly

better 
than potLed plants, ANZAP 
favored bareroot because 
they ould be produced more cheaply by the methods used .

Sim. lar tests elsewhere have shown marked superiori ty 
for
stump planting, but using a shorter stem and lonqer 
root.
 
dry. spell after plantinq also favors stump-.
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Table E-l: Eucalyptus camaldulensis provenance trial, mean height and
 
diameter at 


PROVENANCE 


06 

05 

04 

03 

01 

02 

10* 


Table E-2: 	 Eucalyptus 

diameter at 


PROVENANCE 


10 

07 

09 

08 

05* 


two years.
 

Height DBH
 
dm mm
 

29 29
 
28 26
 
26 24
 
26 24
 
26 22
 
24 19
 
26 24
 

tereticornis provenance trial, mean height and
 
two years.
 

Height DBH
 
dm mm
 

26 21
 
19 14
 
18 14
 
18 	 10
 
26 	 24
 

Table E-3: 	 Eucalyptus cloeziana provenance trial, mean height and
 
diameter at two years.
 

PROVENANCE Height DBH
 
,im mm
 

11 14 7
 
15 14 7
 
13 13 6
 
12 11 5
 
16 8 6
 
05* 27 27
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Table E-4: Eucalyptus urophylla provenance trial, mean height and
 
diameter at 


PROVENANCE 


17 

19 

i8 

21 

20 

05* 


two years. 

Height DBH 
dm mm 

19 12 
18 16 
18 12 
17 18 
16 11 
24 21 

Table E-5: 	 Eucalyptus brassiana provenance trial, mean height and
 
diameter at two years.
 

PROVENANCE Height DBH
 
dm "Mm
 

24 16 10
 
25 14 8
 
26 14 8
 
23 13 8
 
22 12 7
 
05* 23 20
 

Table E-6: 	 Gmelina arborea provenance trial, mean height and diameter
 
at two years.
 

PROVENANCE Height DBH
 
dm mm
 

07 6 15
 
02 6 15
 
06 6 14
 
08 6 14
 
04 6 13
 
09 6 10
 
03 5 12
 
01 5 .11
 
05 5 10
 
11 4 8
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Table E-7: Casuarina equisetifolia provenance trial, mean height and
 
diameter at six (6) months, ANZAP
 

PROVENANCE Height DBH
 
dm mm
 

02 94 96
 
10 88 97
 
05 83 69
 
09 78 72
 
04 75 84
 
01 75 56
 
06 67 46
 
08 66 62
 
03 58 43
 
07 56 36
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Table E-8: 	 Planting stock type effects for Gmelina arborea, ANZAP.
 

Growth in 24 months
 
Type of Planting Stock d,mm h,dm Survival Z
 

Stump 	 39a 12a 97
 
Bararoot 	 37a 12a 88
 
Potted 	 16b 9b 73
 

Growth of stump and bareroot seedlings was significantly superior
 
to that of potted stock, survival was also greater, but the difference
 
was not significant.
 

Table E-9: 	 Planting stock type tffects for Casuarina equisetifolia,
 
ANZAP.
 

Size at 36 Months
 
Type of Planting Stock d.mm h,dm
 

Potted 	 18a 165
 
Rootrainer 	 15b 157
 
Bareroot 	 16b 150
 

Potted Casuarina grew significantly more in diameter than did
 
rootrainer or bareroot seedlings; Height growth was also greater but
 
not significantly so.
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Table E-10: Development of Acacia mangium as 
affected by type of stock
 
site, and planting system at 24 months.
 

Good Sites 
 Bad Sites
 
Bareroot Potted 
 Bareroot Potted 
 X
Planting 
 h,dm
 

Holes 
 42 47 
 18 17 
 31
T-slit 
 48 45 
 18 18 32
 

X 
 45 46 
 18 17
 

d,mm
 

Holes 
 50 50 
 24 25 
 37
 
T-slit 
 51, 50 
 19 26 36
 
X 
 50 50 
 22 25
 

Growth of height and diameter were virtually equal for bareroot and potted
stock for planting in holes and T-sjlts, on both good and poor sites. 
 Results
for Eucalyptus camaldulensis also showed has significant difference on 
either
 
sites.
 

Table E-11: 
Intensity of cultivation effects 
on Acacia mangium, at 18 months.
 

Cultivation 
 d,mm h,dm
 

Clear 
 21 17
 
Ring 
 16 14
 
None 
 11 11
 

Size of tree varied significantly with intensity of cultivation.
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F. S5-ecle R-oknrc; ,,haracter 1st 1057-ind-A 

~Asutnma:- ' of the species rankinci b. ised on ha:~t
 
mncr-erent Is -. liven fo.r-
 each locationn Ln Table F-1. 

i n indicati on ,-t the (::hara.?oter 1E. tics of tlIe pr"Lric:±p,-pecies tz- in Iabie F-2. 
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Fable F-1: Species rankinq by location 3nd heih-,i 

ONE TWO 
 THREE FOUR 
SP HT SP HT SP SPHT HT


STUDY. TABLE, PAGE din dm din dm 
Location
 

HiODAN . , 7
 
J1occs Hlorne Ga t4 Aa 356 Gs 51 Am 2' '
 
PampanQo, Aa 65 Ga 53 Gs 44 Am 4' 
Me-ros Occidental Aa 46 Ga 37 Am 30 Gs 29
Le'/re Ga 74 Am 69 Aa 62 Ce 60 

REFORESTATION. B-1, 11 
[locos Norte EL 22 Am 18 Ec Cc15 LS
 
Ceb,.j 
 Ga 47 
 Sm 15 Ce IL Eb 11

Zamboania Cc 52 Af 51. Am 24 Ac 2-

MANILA SEEDLING BANK FOUNDATION. C-1&C-2. 1S 
La iesa Dam Ga 151 Am 150 Aa 145 An -25 
Ba.a- Am 120 Ga 97 Aa 97 Ll 85 

PP- 1APAN, F)-lI . .:)

,.rrang1a n Aa Ga 
 Ca ks 

ANZAV. 2ND RPT EUCALYPTS AT ANZAF', TABLE 2-A. 
Tar lac. 

Height Am 70 EL 9 E n .it, ;-4 !4b 
Diameter, mm 73Am Ec 62 EL 51 Eu zo 
Survival. % 99Ec EL .5 Am Eb89 30 
Volume/ha, m3*,- Ain is EC 12 EL EL0 2 

Tcees are of u nequa[ age; '/a lues are ComparatLiLve nII, 
wlthin ,a singie horizontal row. 

y- Va L'a:based .n trita 1s of 13 Euca bp t and A. mannium. 

4 Volume; ha iH nominal based on 1000 trees planted times 
solvi v,' I reentaqe t±lies volume as V hz,( qua re~d )/ - k 

SPECIES CODES 
"A3 'c. oia ur culF-: 1:-rfll An A. or-A s icr1 
tAf ,"; ecAcr. r 2 r, ay;-i 1. i 1tus Pmii Aca a mC/11 lq i ii 
An 
C' 

Ancroc 
, Lua 

epna ius whi nens ± 

. qu is t r. , lL 1 
nCc 
EkL, 

nCaliaira 
Etjcc t '/b t 1j:-; 

Ka iothyvi.us 
K) r a, - .Ji ,-i 

EcEt': Vl'U amat I I in I ensiL:.I 1J]7 rn s EQEn E.E .__. w.rni niat'- ,1 p v I i,} 

Gm ni n 1 n t 1 itoK'a rl S i, L r Li , i l FM ll 
L ] Leuc.enl-a eu ncephj 13 M, P "[ I ,L [' i, maIL abari:uii 
sm 9lJ iC 101 ia "Phl l2a 
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It -3an b-e seen that )c-ac i aur ioujjf()jorm~j - nIiufII.Gi.pel..na. ar.bore.a, Eucalyptus carnaldulensl,., ana E. 
tere ticornis are amonq the top rank almost ever-YWhere thc,,.
C (t .Lr 

-nthoco2phl-4 L chmnen -s i s CUasuar1na equisetlfol i.a , a nd1.iri'id a .ef-h LIIIi rFa ne,a . ,I v even in, Lhe r.o rank i n,ce on 
.3 t . e 2 t t.ia f) . tes 

Table F-2: Species characteristics 

Species 

Acac I a 
aur1cU 1 fornis 

ma ncj I uII 

Euca l'vp tIs 
,-amaldu Iens1s 

Euca 1 '/P tL S 
tre ti ccris 

Gme i i na 
Arbor-ea 

Fnthocep a I ULI. 
C hi re i1: 

eci, i i s e l i fo . La 

(IL I3 a 
Ser I u It 

Site 
'To! 

Weed 
To] . 

Coppice Fodder Fire 
Tol. 

Stem 
Form 

[ndus hrv 
Market 

e(es Yes Poor ',No No Poor- No 

Ned No No No No Good Y,,'as 

Yes Yes Yes No 'as K.ood Med. 

Y(s Yes Yes No Yes Va rv Med. 

Med Yes Yes Yes y'as Vary Yes 

! I ed. Yes Poor- HO Yesa as 

N o No Poor 1No No Yes No 

Med. r'es y es (es Ned. No No 

Ali the .above species provide accept.able firewood and
..ire su i tab e for on-ffar-m construct on. 
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~pAAAInA 

I R I I I III l 1 

Mwk 

44 

I ~ IV- COINCLUSIONS AND OBSERVATIONS~ 

SI I 

2.vie o me4T of a qi peisor proenane. var.esipthensaper'bly etwens Lefe~nsuWr3tIn I t~eIim ee fed9 F'qt.L
,,X~A miaoadiotibuionad ranfl app-ieard ha 

'Thetepecies orldprvennc ta bideqa a- heh
 
aste'Wgro:2.r teel
mnded o c(Antve he' proena'6t&er anas s'tPt~~nidrab1V Eh6.b, Teufernst Wihind" he er rits VteSed, 

bu caq !oiwa ove t L pe aO dino ,'E).dsranktings, and 

ranig: wth qi ulj 

4~~~~~t contiluelas'.fatetspces
ne~~Wee s0"the oes S~tie aSF&jTll '&Vcwae( 

rinte ( rna beginner eveyooqht te f Act I 
0butu I. w~nirhng otr freiv h a~4 de ernuwn 'eareL Sf, 


Sa, n k, ', c a oien as-n it on 
 eL 

ma ab r i uq 1d~ danos Licably more:in tanbo e er sece LodA. n ratin L e aluot~vey shee hat do w~el . 
teAW r v iriu 1 4idiA lesA- mosL th(.) o-F 'A~e s itheRP-a~a Refoarestationn Proere, Tecorj(1'fr'2L:, ilreS 

6'AAA OnAAA L"" u a' Les srd1~~I A' 'o" 'i . ier 

dircLvaoes,oc ecn i es,Lesr1\Led.an 6thIr-eae'ic1
dA e, e I oP ni e 

obAAAL~~Y~t30 7ee~iAAp~i~ h 'd ~ : 

es AHefe Aif~ i)JU~e rio U'(o d~.~rc~'>si~1~7Aa'1 b n 
' A ~ A ' A h A~A~ ' A'jA4.n R~~oe 't A r rTL ~a .~~ " 

A 4"' wA 



7. Fire is an 
annual threat thrcou,-hout Lthe area
 
sLuaied particularly 
 where tall rasses are abundant. and

iIay be the cri Lica] determrrinant 
 in specis .lee-Lion.
 
Al thouqn the dat.a available are 
not adeqkAt r<r

quantic .L 'e -aI,,:,Y/S L is apparent 
 that a l.vpiu

camealaule ie Gm[e 1 na arbore-ad , [ C r " Idi v:;t - Fe' ,;e,',
well f rom fire damaqe when compared t. car,.
 
aU iculifornis, A. 
ir mr. CasuA.rina equ l t ifeo l i . ,nr'Ic 
Swietenia macrophylla. 

a. ect lins not s-haded in the nurser auived
and
 
-rew s lihtl.I,, betLer in the field than those shaded, 
atLho,_qh the lifference ,,as not -tioal
taL isL , i:rnif Lcant. 

'. Some species, Acaci a manyriurn and GmaL in, a -bra n 
partiicul r, sur vi, ed and grew better in th; liel if
prrucd as bararooptd nursery stLock han if potLed. Stumps

of rnelin,:a were slightlv, but nor-significanLIv -sup.erior ::)
barerooted under the conditions tested. 
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Dr ,the 
n 


.nu mberrof .. . . . . . . . . . . . . . . . .
ir~di ng raC 
W been -used to"-su 

ftit
edtiswhdOrcasxion to0V 1 s

bo t hv in tr iha' pd p ~ n ab 7 g e j s v a'&S aidj pro e,(_t 

ppaly', an, :~.~ 
~~~~a no ae~ence observed that the~poor1lfr1 4'' 

and 1-Vqo tresa,.be'remvdron
 
~fore an-~ oos 
 trees \Will-pr-ode~seed for futr~.-plaartion~s, ,Sucht stanc imLrprovement a a cheap,1 ay 
a -'ential Ias, Part of,proidin~g.,improved .- eed'4 ,. 

Byo-siple,. ti nn to f avor 'thebet teano ther-' irora is to -e1'ebtc Iedesirable tereroese~sLin.t a nest of' a't Jieast theon e4ndiviciua1Oan 1 0treesis e oranizat+n !elect -t he 6et~3 ~ in~ .-1 000 000. Form-of,'Acaa auiuiomsand Grelin3 ar, r and. cppocinq Yof A.aur ic uI i fo(Dr m s nd _~''ra~unare cnharactbris t:16_of are to ~b obvious imprtac s thE nnue1n a n t~. tbev-,--ae n~ .. 'ie co tiun flt1Q pr Drars 
SProgeny ~tests;cap'; then determinae, Whi (_ nc t her tree&produce 'superior. of f sp'ri n j his houlci be a'per-mana t
proram Jst4as; genetics improv~ementw of rice<- tncrop is permanent;;~-tereoea 

possibJ26-b1jSas should 
proI iin us 6'aeto
preferab'2yincoro i n 

tso' e Lar a 
i.. on sal scale tndc 

ceroniu theprog ram ine in,'o other i an, proqramnl. 

jt 1t i jt i ngPp a 'a t i o n- ,"a d o6f 
acornpanving spce sit4 c )unu saj6i joppor~tn:; fr a eeac tei forf - -1r an r1s esals o-s easut-renj pl~'fl 

_i n _u d o34 ~f~ e . rerE t~n, a nan qieine r.iLr-h' 

~ 3tat 1opsoil iis j 2't1n ~Pos-i Li~o on Loa--onot "yet, eroiec away~muprc~ Ope imnca4'Ieo 
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APPENDICES 

APPEND1IX A 

Species Trials and Seed Orchard Development Pr':wiecL 

5pectes tials and seed production areas were 
e.s tabl ]ished at Solsona, Ilocos Nor-Le and Porac.. Pampanoa.

Eabancon, Leylbe, and Muro1ia, 
Negros C',ccidenLal. I t
 
information from ProjectL reports:
 

3
I,r-ac, Pampan,-qa; 2lor idablanca Tree Farm 
Tnpoqraph> elevation IO - 600m: steer. si :pes with 

rvear-y fiaL - roll ing uplands; ladeqr,'F andl.titude 

l20deqr 25'E lonqitrude.
 

C limate: T',yphoon, with of l90o of
33" the mm rai.n 
durin,, the flay - October wet season; LemperatLre ran.qe 2C 
,5, wit.h an averacie of 27.5 C. 

Soil: Soil L- principally Bolinac. cla'.,, loam wi th mor
',;and rhan normal; fairly deep with L'0 - 15 cIm of ':--horizor ; 
slopes rocky. 

Mur-o i , Neqros Occidental:, Ceneo PlantatLon 
Topocraphy : 300 - 1100m: rollinq to steer-.-o ,v


.tjdeqrS2' N ,ind I1 •e - E
' 
Climate: Rainfall 1°00 mm/year. fairly- well 

dis;-.r-ibuLed, ijLth least. in Febr-uar-y to Apr i .nd ios rain 
October t.. De-:embe!-

S iL.:: L LIS C:,,/, (D't 3re Gu]i bal,O la lam froim fLne
 
l4ne(.)LJZ parentL rock-,
; r-o(:ks arid cOcl ocerE coirio . 

Average ,irowth .'arie' between 'sites, _nd - -,of or 
between sr.ec c-.. Tliere L- a- specie'-..siL Leraoti on 
observ-ible, PL iostLiqma rial bar icm . especi, t'l. _'s 
not.(3eab i. ,ire V j.cor ous in Keyte han in f.he un '3ea'onaI 
ci i.ma tes.
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An ,'ss ov Variance !or HOD~iM Species Trials !Heaght.) by Specie.=. 
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APPENDIX B
 

Reforestation Division, FMB
 

Field plantings of the Site Classification and Species

Suitability Study were established at Carasi, Ilocos Norte,

Argao. Cebu, and Baluno, Zamboanqa. The followina
 
information is abstracted from the study plan. 

REGION 1, ILOCOS NORTE, PI; Carasi Reforestation Project
Topography: Strongly rolling; 50-40;. slope; 100-lOOm. 
Cl Hmate: Tpe 1. with two pronounced seasons, dry Nov 

- Apr and wet ta> - Oct. Rainfall averages 2060 mm; 
Temperature aver-qes 26degr C.
 

Soils: Good to excess;ive external & 
 good internal
dra inaqe ; pH 4 .- 6. I Cervantes clay loam from igneous rock; 
low fertility.
 

VeQetaLive o,/er: Cogonal & 2nd qrowth forest. 

REGION VTT. CEBU, Argao Reforestation Project
Topography: Rolling to mountainous, 40-50% slope; 1O0

100CM. 
Climate: Type j wi.thout pronounced seasons; relatively


dry Nov - Aar- Rainfall varies from 13i7 - 3515 
 mm, av 2130 
mm; Temperature is uniformlyv high. 

Soils: Good Lo excessive drainage; pH 4.7-7.7;

Mant, lonqon .la, loam & Faraon clay loam, from mt w -_';nrnhL
 
rocks; low fer ril t'v.
 

'iegetati ve cover: 
 5/4 open grassland & 1,4 2nd qrowthN 
f ores t. 

PEGION !., EPLUNO, Z.4N30ANGA Reforestation Pro Ject 
Topoqraph,: RollinQ to mountainous, 15-40% slope: 600-

RZoom. 

Clim.at.e: T/pe 3, -elatielv dr' Nov - Apr Rainfall 
i nimluim i mm: maximlum 2800 mm. -TemperaLure averaqes

• ]3-Ae,:r C . 
S-oi : Quad. to excessi ',,e ,iraina:e; pH 5-a; resijual

Paete ,la loam from i'-eous. roc' - : exposed b sa Lt , 
bould er w-1 t,. ,pp ; _L 1a0a ,lay lam 

" 'i t ' - veor: cU rt L'.a:e, ard I '-ec Dvpr areas. 

err-eyenmt tve , ,Jtn if .p rn -rr.enarc3.q is 
shown in te' loI. irny L [-." . 
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APPENDIX C
 

Manila Seedling Bank Foundation
 

Two plantation areas established by the :eedlinc 5anl
were sampled. L3 Mesa Dam plantation is just outs-de

Manila; toporaphy 
 is . 100 m elevanion, ,ently rollnyv;climate is monsoonal with most of about 2000 fm rainf.allbetween May and October-; Toils are clay Loam, water-lcygedmuch or the year in; some low areas: scme gravel ant sand 
but few S ,urAce stones. 

..o.tann innustr ial Tree PlantatLor s n ' Jdhe -nacoas .-at aq c. PaLaan; elevation is 1(0 - 50)0 m e evatior sic'.eare ent L to very seep; C L.Mate L ,un i. te 'sea'soni, w4 h anerratic rairfall dLsribut.iron and a dry seasor- f 5 - ?months: soi Is ,re 
man, 

later tIc, pH ,4, mostly heavv clay loo1ms.
eroded; ferLilization With a mixture of lo-20-0 and I -14-14 ' t.standard procedure at planting and for a year orso after-ward There has been subs tantial fire and Wind 

damaqe 
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Meam DBH of Different Tree Species
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Tab C-Y.Meaon Di-ameter Ore a K Height WOWH of Di Tiererkt Tre e ,S. ecies p!lanted ai 

,, MESA DA PL N T.I... N 

SPECIES II TOTAL X 

,i, ..... r,-.. lu . r ,i -n .ri _14 . 17.2 i. 7 14. 1 64. 2 1 .2 
Dmiv r fe i ra 16.9:, i za, g!U)T IS.5 . 17.A1 .2 15. 1 0 4. 3 16.115.0A 15 . 61.S 1-5 ... aci ui : . .-; .T, 1 "9 .8 I1. 1 ;. 5 i3. 2 48.7 1'2.2 

luccZepna. 12.5 6.3 13.4 6. 4 38.6 ;.7 

SDj 20.. 55 

Snu;,J- ? Sum of D ,Fr 1--f Meanr ofSquar'es SrecT'q r P' Valu,.eLi,:.Ae S 
Ss d MS
 

Scies 12 ,744.0 5 774 . 0.0004
 
R-. icamia 1,575.17 z =25.0 51=217
 

. d 122. 1 

,a ,d:,1e 'i';h- =,,~ W (Hi. cf Difiere-L Tree Speciee planted at 
.AMESA.LMDAPLAHTATIOI 

SPI ES
- I_. 1I 11T I"V; TOTAL 

3,,-'ec1 a ,r,,rwAc ac ia maiuE, -,,]i , -12.147 15.715. 7 6..:15 15.7 60'. 4 15.i.15. Z . 15. C:,
At,cci a auricul:i,,rmis 13.3 14.3 15.7 14.7 5G .0 14.5Anthocephaius ch'iensis 12 11.7 12.7 1Z.7 0.1 12.5.Tucaema !leuco~ceohal aS i et.r,, a 1 ac; oL,r, a 11.3 12 17.7 8.3i 10. 7 . 45.3 11.312 : 7 7i I I ~ D 1 "'i'ZE •1 1 •) .U. L't'" 

SD  17.1
 

SuLm Of Degrees of Mean ofSouc:.l",e Squar-es Fr-e-,Doii -1 A.. r--,T- '.,:alu 

7 55 .7
7 5 ,.71 , a 2 5 & .. ?76 

- 46 

http:1,575.17


---------------------------------------------

...- Theam Dnimetur Tresast Height (DH) in cm- of Different Tree Specie, 
planted 

at 

TN.- INDUSTRIAL - , TREE FL.,NTATIMM

BLOCKS 
.- 1 
 2 
 3 4 TOTA.L 

Aaia ,a ni , 17.9 
 15.6 17.2 9.7 60.4 15.
Gmel in a aroc.r-a 
 11..'4 1
i2. 
 i .1 10.1 44.8 
 11.2
 
.. ci- aiaoi,,. rmis 7.4Louc"-
... n. 1 l~S:c ephala 5 S.2 7.3 7.'9
8 6..3 6.4 5.9 30,.S 7.7
24...'..4 6. I 

Total 42. 42.5 42 

Grno mear, I 

of Variance (ANOVAJ) of the Different Tree Species 

as show in Table
 
'?o.ur-- =, Q., 
 , SSr!=fI MGnDZ
..-. Tsoula.,-,
 

/- ."
 

...... " 
- 3 
 14. 4.7 1.. 3.96'
 
Spe-ies 
 3 191.8 6..9 12.79 3.9
 
,-,r orz 9 Mo 3. 4 

Ta *,, 2..
15 .9 
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APPENDIX D
 

RP-Japan Reforestation Project
 

The RP-Japan Refor-estation Project is in the
 
Pantabangan watershed 
in northern Eci.ja, latitude 15deqr57'N

and longitude 121degr4'E, at an elevation of 250 - 300 m.
 
Minimum monthly temperature is lowest 
in January, 20.2deqr;

maximum monthly temperature is highest 
in May, 33.2degr.
 
The area lies in the rainshadow of the 
Sierra Madre--. from
 
the northeast trade winds; 
annual rainfall averaged 1900 mm,

but has varied from 950 - 2660 mm 
during the life of the

project; 9?0% falls during the May -
October period, while
 
Dec - March are virtually rainless.
 

The project covers 
rolling hills and low mountains.
 
Soils are quite variable, mostly leached clay loams with
 
varying amounts of 
sand and pockets of laterite nodules.
 
Topsoils are mostly thin 
or absent. The original vegetation
 
was mixed Dipterocarp forest, of 
which few remnants occur in
 
the project area; present vegetation is primarily Imper.a.a

cylindrica, S.a.cc.h.acrm...o..s.o.ntane.umn 
and Themeda tr.ia-ndr.a, with
 
scattered Piliost.igmla...ma...1.abaricu.n, 
Vitex....parviflora, and
 
other fire resistant bushes and trees.
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APPENDIX E
 

ASEAN-New Zealand Afforestation Project
 

The ASEAN-New Zealand Afforestation Project was begun
in Bigbiga, Mayantoc, Tarlac, in 1980. Topography is 
rolling to very steep, at elevations of 300 - 750 (n.
Climate is monsoonal, with most of the 2200 mm falling
during the May - October period. Temperatures average
28degr, but reach as high as 35. Soils are sandy clay to
 
sandy clay foams, not 
very fertile and often eroded. Tall
 
grasses dominate the area, and fires are 
frequent where not
 
carefully controlled.
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Table E-12: Acacia imangium fertilizer 

three years
 

Treatmert 1984 1995 


NoPr 6 7 

NoPI 5 7 

NoP2 6 8 

NIPo 6 7 

NI P1 6 9 
NIP2 6 9 

N2Fo 5 7 
N2PI 6 10 

N2P2 6 10 

NIP'l+Trace 5 9 


Table E-13: Acacia mangiumD fertilizer 

height in ms. at three 

Treatment 1984 1985 

NoPo 6 6 

NoPI 
 7 

NoP2 5 a 
NI Pc 5 7 

NIPI 5 8 
NIP2 5 8 
N2Po 5 7 
N2PI 5 10 
N 5 10 
NIPI-4Trace 5 8 

trial, 

1986 


11 

13 

15 

14 

16 

16 

12 
17 

19 

17 


-trialmean 

years 

1966 


17 

20 

24 

19 

25 
24 

20 

28 

28 

26 

mean height- in cim at 

1987 
 x
 

15 9.75 
20 11.25 
25 13.50 
18 11.25 
25 14. 00 
24 13.75 
16 10. 00 
26 14.75 
27 15.25 
23 13.50 

diameter at breast 

1987 X
 

19 12.00 
25 14.25 
30 16.75 
24 13.75 
30 17.00 
28 16.25 
22 13.50 
31 18.50 
3.3, 19.00 
29 17.00 
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Figure E - 12 
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N - Nitrogen 	 0 - Control
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P - Phosphorus 2 - 30 grams 
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Figrre- '16 
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,able E-14: Gmelina arborea 4ertilizer trial, mean height and diameter 
at twc years 

Treatment Height in dm DiametEr Breast Height 

Weeds WC + Weeds WC -
cut Cult cut Cu] t 

3 6 17 16 72 
'2 

B3 
4 

NoFI 
NoF2 
NIPo 

6 
6 
7 

11 
11 
15 

15 
15 
16 

M 
28 
44 

S 
P6 
07 
12 

NIFI 
N1P2 
N2Pc. 
N2PI 

6 
9 
9 
8 

14 
14 
12 
1 

16 
26 
20 
21 

40 
42 
36 
41 

89 
BI 0 

All1 

N2P2 
NIF'I+race 
NPF+BIoror, 

7 
6 
5 

13 
14 
14 

17 
15 
16 

36 
41 
39 

NA 
N2 

= 15 
= 30 

g. 
g. 

P1 
P 2 

= 
= 

15 
3 0 

g. 
g. 
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PROVENANCES USED BY ANZAP AND REFORESTATION DIVISION
 

A. 	REFORESTATION DIVISION
 

1. 	Acacia mangium

13229 - Claudie River, Qld., Australia
 
13230 

13231 

13232 

13233 

13234 

13235 

13236 

13237 

13238 

13239 

13240 

13241 

13242 

13460 

13621 

13622 

13446 


- Mission Beach, Old., Austr.
 
- NW of S:lkwood, Old., Austr.
 
- Cowley Beach Reach Read, Old., 
Austr.
 
-

-

-

-

-

-
-

Walsh's Pyramid, Old., Austr.
 
Trinity Inlet, Old., Austr.
 
Mourilyn Bay, Old., Austr.
 
Kurrimine, O]d., Austr.
 
El Arish, Old., Austr.
 
Tilly Mission Beach Road, Old., 
Austr.

Syndicate Road Tully, Old., 
Austr.
 

- Ellenbeck Road Cardwell, Old., 
Austr.
 
- Broken Pole Creek, Old., 
Austt.
 
- Abergovrie SF, Old., 
Austr.
 
- Oriomo River, PNG
 
- Piru, 	Ceram, Indonesia
 
- Sidei, Indonesia
 
- 7 	km SSE of Mossman, Old., Austr.
 

ASEAN-:EW ZEALAND AFFORESTATION PROJECT
 

1. 	Eucalyptus camaldulensis
 
06 - Ord River, W. Austr
 
05 - Katherine, N. Territory, Austr.
 
04 - Emu Creek, Petford, Old., Austr.
 
03 - Gibb Rive:i Kimberly, W. Austr.
 
01 - Irvine Bank, Old., Austr.
 
10 - Kennedy River, Old., 

02 - Agnew, W. Austr.
 

2. 	Eucalyptus tereticornis
 
07 - Holmes Creek, Old., 

08 - East of Kupiano, PNG
 
09 - Sirinum, Sogeri, PNG
 
10 - Kennedy River, Old., 

05 - Katherine, N. Terr., 


3. 	Eucalyptus cloeziana
 
15 - Carwell, North Old., 

12 - West of Macky, Old., 


Austr.
 

Austr.
 

Austr.
 
Austr.
 

Austr.
 
Austr.
 

13 - Fairview Station, Old., Austr.
 
11 - Veteran, N.E. Gympie, Old., 
Austr.
 
16 - Helenvale, Old., Austr.
 
05 - Kennedy River, N. Austr.
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4. 	Eucalyptus urophylla
 
17 - Mt. Mandini, Indonesia
 
18 - Mt. Lewo-obi, Indonesia
 
19 - Mt. Woko Flores Is., Ind.
 
20 - Mt. boleng, Ind.
 
21 - Mt. Egon, Ind.
 
05 - Katherine, N. Terr. Austr.
 

5. 	Eucalyptus brassiana
 
22 - West of Morehead, PNG
 
23 - Wori to Wipin, PNG
 
24 - Musgrave Station, Qld., Austr.
 
25 - Weipa, N. Old., Austr.
 
26 - W.E. Banaga, Qld., Austr.
 
05 - Katherine, N. Terr., Austr.
 

6. 	Gmelina arborea
 
01 - Bintang Huan Forest Reserve, Kuala Lumpur
 
02 - Gumgum Trial, Sabah, Malaysia
 
03 - NALCO, Phil.
 
04 - NALCO, Phil.
 
05 - Bay Lauang Chieng Mai Prov., Thailand
 
06 - Pong Namron, Chantaburi, Thailand
 
07 - Lang Sang Tek Prov., Thailand 
08 - Muak Lek Sarabuin, Thailand 
09 - Tong Pha Room Kanchanabun Prov., Thailand 
11 - Mon Bitter Espiritu Santo 

7. 	Casuarina equisetifolia
 
01 - NNW Emu Park, Qld., Austr.
 
02 - NE of Mackay, Old., Austr.
 
03 - Maroochydone, Old., Austr.
 
04 - Eongkala Prov., Thailand
 
05 - Fujian Prov., China
 
06 - NW 	Rolling Stone, Old., Austr.
 
07 - Hainan Island, China
 
08 - Wangeth Beach, Old., Austr.
 
09 - Kayong Prov., Thailand
 
10 - Mayantoc, Tarlac, Phil.
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A4PPENDIX F 

ON-FARM RESEARCH METHODS 

On-farm research, or 
research carried out Primal-iy b
the private 
forest land owner, must 
follow the sairie rules
professional 
researcn; as

the only difference is that Ther.-aroh is carried out by 
the landowner-, 
or his employee,
to ,rovide 
the specific information wanted by 
the f,.11rier
himself, to 
Improve production on 
his own land.
 

There are threc aspects of forestry researchconsidered: to beResearch Design, Field Techniques, and SpeciesSelection. 
 They will be discussed in turn. 

Research Deslqn
 

Useful research 
follows universal gcuidelines.
 

I. KEEP TREATMENTS SIMPLE: 
 To study the effects on
growth of ( a) size of seedliny, (b) intensity of cleaninq,and (c) level of fertilization, make three separate studias.
If the cattle ,)et into one, you only lose one 
test Lnstead
of three. And durinq 
the time trees are growinq up, it's
amazing how many things can happen. 

2. RANDOMLY ASSIGN EACH TREATMENT TO ONE PLOTSLOCK: IN EACHTry to l[y out a block big enough for all thetreatments with as little variation as possible within theblock. On a flat, make blockthe squara; on a slope, makethe block long along the contour and short up-and-down hill;in a hedger-ow Study, a block will probably be a s.r- tes o:plots one tree wide and strung out along one contouvIf rc,.some soil is sandy and some is not, put some bloc!<scompletely on sandy soil and other blocks not. aL all on 
s %andy.oi 


(-fter- che plots are laid out 
 Lo a block. assign thetreatment,_- (species. cleaningi, whatever) usini randoillflumber5 vol 1 t nm dice, f iipping cotns, lever, never-
 IEVER
deliberatey put 
the fast-grow~ng species 
on the good soal
Lit"i n, resear,_-h, because .qhen the Study is romp Ieted
1OL I !cinj ] F the species rea 11 ' is 
,ou
 

fast-,rowi n,. 
 or lust.
 
-.eeis c
Dc be berause 
2Df the ':)Kod soil. 

- 56 



REP .~ eacs 0 blo c ks~ f r e - h , 

cofldit io),. ~If you are 
Eflal bocsiv' or 

AlwJaYSS try to -use 
c1asses ,ou-r species 

shr o~f trees, It ie , r- nd fo 
in' o~n tonthan' tLJ biri on-. 
a least four rlass:' fourdaer 
: Oor,'levels of feriizatiori f uri 

better. t fh' mre Jin two or 

~ 
,4 RECORD EVERYTj4ING YOU, DEC IDE, DO' ANDT 06ERE

gyExac t-1 v what~ do youvIneed~ t.o find ~out? Nha' arIe site4
k ,6ndf'io~ns bef Or-e you'L art G~L.oing o plant ridr9e r:.Lp

S1r ?oi.edto mlake trials''onrdge' s],ope,n d.,aon:fopat treesi n otourA hedg~erows one
e&e. w[ J.a' I hen -MTa <&~~ your-sLudy ir' contour hegrw oe

I ree wLdei AA~ ~ 

''J h eI-e did yvJr~seeds omie Fromn? Not .just wWhe 
purchased, if the eeb hr 'wer th6 -tesfo hcthey were ~collected?jlIf vou getugoo r ssr(-;an yVou qeL1 
inorei seed' f rom'jthe .samre : mother" tFe4H I'q~r yeedli1nn,te~nrsery?"1

seedl i n'gs h t' iavrr'iaeera' 
h 

16 

_4 

jj[ 

3 tu dy plntin tock? S~eparaeit r
:"'~~>classes: l ess: a~hn '4,'yr;44~ 6 mor tha 8" HI.O
whtever Yo:tikiprat u remember, four, c-assebs.are 
better.I K 

Ever time YO V't the' nursery,K Lfyu rrow"i yor oistock,~ re'cord Vwha ttyo tutdid anhd thow the trees' ook . 'f ter-><h2 
A 1aning, recodateverY.viit 1hat has been. done and, h0 t"'thteeselook. O7ld%'Chi' proverA.thes6tr bY'- I short pencil bea't~ 

long memory.. 
J"J 

.,, 
2 

.A.F0, r~~KAJ'oKood researhAdesi1'gn, rem embe~rte R

'AK' A~~K AK 'A'RESTRICT eachA study "to ~a siple question. 

A~~:~t~.A'K~ARECORD 

REPLICATE, bloc ks 

everythinq ou,~ dj'o a n 

" W' 

,boe r-vet 

" 

~ ''yA~A AI~AA, 
2 

," 

''"' A' '' ' . 2' ' ~ ~ ' . s 't ~ 4 '~, ... ' K' A"fI sfS~tA~t'A. A55S'AKSK'K'A' j~)5~jt ~ ' A~~'A ~ ' ' 'K {" ,S At ~ ~ j 
PA .tKA K"'" ~ 



Field Techniques
 

The following sugqestions for" fi.eld techniques -are
 
nor-maIlv 
economical , simple, and effective. 
 However. they

are just one of 
a Large po,sible number of ways to C-arFry out

field work andif vou want to us. triangular plots ..--f(,r

example-- /'our answei s should 
be iust as Qood as -square
plots. if you follow the guidelines in part 1. 

I. PLOT SEZE: The reliability 
of plot means depend-s
 
more direct~lv on the number of trees measured than on plot
area, so .hi n k in Lerms of number of trees on ea i P p . L. .
Eight is c rea , so if number of seedlin,,js is adequate.
measure at east eiht trees per- ploL. Gut remember JAesin
rule tt 7 above; it is better to have four i-eplication. with
four rees per plot tLhan to have two replications with ei(ght 
trees ea c! 

-iuLi on: f our study includes removing part of the 
t: es.. Li, thin .ing or coppi ic. for example, remember' you
want to ;easure eL-1hL Lrtees A--FTEP thinninq. Therefore, icu 
should start b,, includinq enouqh trees so there will sti 1.
be eight t-r-ees at 
tne and of the study. SLmi larl,/, .f -.ou
 
expec t a high mortality, it is better to begin with enough

trees so LhaL /ou can expect to have et ,-lh t Left for f i naI
 
ineasur"elen t.
 

But egiht ts nrot .3 sacred number, just a ,good one. As

noted above, four is still OK. 
 Some people habiLuall,,. use
1-f-ree plots, .-nd that can also be done very effectively, sodon L jive up and qui t. a study .just because you get. more
 
mortaliLrt, than oriqinally 
 expected. 

There is one ewception to the "Eiqht is great" rule:

-iermi.nat.Ion tests , or any 
 test where the measurement is a
 
percen tae. 
Studies u;i ng percentages tend to be more

err.' t.c than rhose 
 uo.ng dimensional measuraenn ts s ./ou

need a larger se r -3lculaLiofis- Therefore!, cerf ination
: 

:ercen tae,s are i;mo-re re lab i If based on an or i inal 
 numberof 50 seeds; some peopLe LnsLst on I0t, but others use as

few as ;C. her-La I nIy i t is betrter to 
 nave four tests of 25
seed.. erven 10 =eeCd-- each than only two of 50. 

PLOT )H.: E : lo t p 1, Ls -re -aquare par tly becauses;quarie i onven,ient, but more because a plot should include 
is Li-LLIe variai Lon is Dossibl-e; Like i block. but more so.
However , the lirpor tanr, consi dera t ion IS "n in iftui vari tion.
Pot.t "£ ,r eC aet.orivenintv Or1 : Ide, a r-ectan uLar
plot along the :ontour of ten includes less variation than a square ,ne. When working wi th hedgerow.js, a reotanqlar ;o)l-
is virtually unavoidable: tree 

ct 
one 
 wide and eight -- or 

nor-e-- tr~ees oIong. 
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3
MEASIJREMENT : The classical measurements 3re 
diameter breast 
high Idbh) and dominant, or top, height.
reast 
hioh i normal i.y defined as 1-3 i ,above the -iround 
line on toe uphi 11 side of the tree. Dominant heiQht is

total 
he ,.h~t: of trees in dominant or-own p's.it.ion ,, iecmewhat airnbi' OC1L.J detin tion. More b lective A- t p.

ne r h ti ,,h:h Is averaip notadheiqht f e 
 aLLestL 

grea t est dbh ) trees per heo tare. 

Other- measurements nay be needed, depending on the
 
U 1 LAliiate proJcts of Importanoce; volume of woody stew,

1wje I.1h f wood stem , we i1 Lt 
 of fo I Late , e tc. may be of
Lmpor Lance A sp f ic ins Lances, bu t 
 most can be related

1,')L -h fa 1p)r ecision and acuraoy to 
 dbh and top height. 

,I MEASUERMENF INTERVAL : I.n tervals between 
IICOSi. ralem t urns L depend on product and grow th rate.

Procjucticim of tomato stakes 
by coppice will probably be
 
measured 
 by, cot mn stakes only at ti.me of har-vest. 
,'dltiori a measurements may be interesting, but benefits 
uu] p keI y t) be 

are 
wor.h the cost unless 'ou consier c-.:t,'.n
 

cur[os i t,,,a valuable.
 

Fr-.3 i usual foregst regeneraLion, for or-ducfs such as
 
timber or pL [pwjoc(r i]- common iv measured at ages I

i especiall. survival 
 ), 2, . and 5 9ears. Those are four
 
'Dod Li iies or f rewood al a. ]f 
: t wil1 be mara,-ec to a e 5 
or- 1 ter ef or-e I- L arves t. 

There ,re two important consideratLions: F Irst, there
shouId be it least four atneasurements fairly even
 
intervals. The reason ms that tree 
 ,-irowt.h is curviliriear 
,and :ur".'e -anlnct 5e z,ef nea .with I ass than four coinL.: 

ecoric] . me. u r eneri t nus t. be con ti ni ed past the e'--3.: ted
harv/es -1,]e. If tree Lnoreiienft r' teL is tL1l[ crea i no atplanned hat vest. age, harvest 

1 
Should b: postponed if possibl;e.nla; ti in _.i r ; Lu r-n 

PYURPOSE 01F 3 IJDr : Some Ludies are done as 
preparat i or f or farf;i cpera Lii on . It is 1oqi cal arr.1 
Iec ,bl o -,,1 ,Lnrl L - t . on] to p erm it . ledi c Li n q wha t 

thriuI] ,J obt.ILned from te oper triox planned. 
"
i r t.-r -alip I,e om i in (-) n / op I , o n I pr m an ,"

heit of thi nimwi r:)heiLhrbl cf s Lu ImpL; no. 1'1 -n_
be lone 'iher trees of the 
rih,-ht aAe,,Si z are availabLe , u,t
Lh c udLe - o;n)t_be i ni t La Led : a I , as possi b 1e, bef.r 
, -ocPr[s-Ltco
e to iole 

is cuss-: -; 


ap mLd ,,. alanti ogs. MosL of the 
U ,oo.o ieLate more direct, L co that kind of 

71t,hidy . 
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ino Lher- t'/pe of study , however-, . - at Least as 
1ilpor 'an L., and legs frequentl/ per fo-illed b', i ndivi du:I 
landowner-s aLudy n.1 Lhe actual resu 1 ts obtai1ned. z7;
 

stud ie- are equ iva lent., 
 and ,ma'y be Iden t.ical to, r, ve.nt.ori
 
i F: t.he r.r-op i -, t-h I s a 1mo's t 1iova r .ab 1 , iiei rin per lia ne n t
 
inventor, p o- ; on which the 
 same tL-ees, apar t f roII
 
mur-tal t , are measured throughouL the rotation.
 

Desiqn principles discussed above apply equall t,.o
in,.entor-,i plots. Such plots ideally are located. at randon; 
in practice, it is satisfactor'y to locate then 
,s.-Ler t oally. That is, :establish plots aL fi.-ed LnLer-,..Ls 
spaced throughou t the area to be sampled. 

Ocu ar- sel ec Lion of an aver age" ar-ea and a.3refu 1 
measu-emernt of SL|ch pre-selected Lees ;IS a convenient arv 
attracLive a lterna ive to the laborious pr.ocess of r'andom or 
svstematic selection. DON'T DO IT! Selecrinq an averae 
yielas useful results only to an observer with a (-reat deal
 
of e<per-ience, and only on the days when the Leather- i'
nice, he is feeling good, wasn t out too late t.he niqlht
before, e tc. Ho',j accurate the estLimare ma'./' be on a -pecific 
day is not known and cannot be calculated.
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Species Sel.ection 

Species seteetion basically rests on two
 
considera ti l: (a' products 
and/or services desired an, (b)
adaptab L :" ,f the species to all aspects of toe site. A 
brief description follows for a number of species which
 
offer 
 a ar iety of products and are adapted to a variet'.' of 
humid and sL-humid zone si tes. A11 species discussed are 
* I*:prous. 

ACAG., AIURICUL FIDRMIS: Tolerates many 'sines . 
ii-,flOi r in- persi tent mlc-oh. Wood good for r,-af t..
 

,ere a p rpose, fue l . ree too crooked and brach, for
 
idustrial use without intensive 
 genetic improvenment.


lati AL I":,erer-atLion common on mineral soil 
 with abundart
 
Sih. ard -: rifa! " 1500 mm; coppicing wea-, to absent,


pi ob~i,, .est with 
 hih stump cut in mid- to late-rainy
 
sea,,,. Seds shcu l be t.reated wi L ho t wa t f wr
 
qerMtraKLion. -Rest hot Leatiant
water is usually to dil. a 
volum water a l I theequ to tLies volime of the scd; 
r vH, F )Ih , t . put seed in for CA.,' seconds, Chen transfer 
sees LA water an ambient temperature and leave 2-1 hours,"L 

ici- MsSeed J n ma'. oar-erouted or potted. In either case it. is 
advar .ageuus Lo have diarmeter at the root col ar equal to or 
qprea ter S.i-.r,7 mm a t time of p lan t i nq. 

CACP1 JANG[JO: Tot era tes man' si tes, but important t a
contr-,lI weed compeLit ion until trees are well establiished.
 
Ni troqen--ifi nq, persistent mulch. 
 Tree form good.
Dther-wi-se s imilar to A. n uricul1iformis. but coppicinq .eaker 
and growth qeneral L/ faster. 

ANTHOCEPHALUS C1HIMIENSI3: Adapted to fair to qrOOd soi l 
meoist but Lntolerar t of prolonced waterlo,-inq. Casts dens 
shade . Form annd ,Jood industri ial :qual ity. IHatur- I 
regener.3 Li sr-oa fer rom thec r ,,. I i seed but seed abundant. 
wi th qood ern i rnati.l . PLant ,incstock normal]l'y po _tted o
bareroor; .ra sncutd be 5 rim, and I0 mmii is Priefer-abie. 

IdoL.[IAiLFP I-L/T,-'.U_ " : AIi te- to er ant ex.cept er-'...
compac:7 or iJ i to poor dra irnage . and accepts prolonged dr . 
se8so,.n i tracer--f L:i. n, ver"y! qood fuelwood . pood fodder 
and leaf riea l . Branch,, and crooked . for fuelwooa and rusti c 

L ;i_ oi ",i,. - a Ltural reqenerat on lim ied ,ut fruits 
e IJi and .i bundarm t. I , . Treat seed w ith hot. wa ter . Oeedli in s 
barer out: c:m Pot -nd. 5 rim can1IA-rc; plant stumrrps if dc:. I ) 
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EUCALYPTUS CA1PlALDULENSIS: Site tolerant. includinq
 
semi-arid, accepts inundation but not 
waterlogging. Good
 
fuelwood and pulp, usable lumber 
and poles, form variable.
 
Natural regeneration limited, fruits abundantly. 
 Store seed 
in .aLer-t. ight containers at low moisture content. Shade 
briefly if transplant small seedlings. With care c n plart 
barerooL, buL potted generally preferred; drc 5 i, for 
consistent results. 

,LIRICIDIA SEPIUM: Tolerates a wide variety of sites
 
on cla, t. clay loam. Nitrogen-fixing. good fuelwood.
 
qualit' fodder althouqh not ver/ palatable at fi.rst to
 
]i.,esto,. widelv used for live fence 
posts pollarded for
 
fiue I 
 jd fodder , used also for shade of coffee and cacao.
 
Natui ar I peneration scarce, but seeds prolifically. Treat
 
wiLth hol ,.,Jater. Can direct seed, set medium to 
 large 
,mttns,. bareroct, or potted seedlings. stumos. 

_,HEL[NH .RBOREA: Tolerates wide variety of rainfall,
 
bui needs deer. soils haqh in clay. Enriches and improves
 
SC[I byV ,ansfer i in minerals from subsoil into laav'es 
 and 
thenue ic topsoil . Wood good general purpose. outstanda ng 
P: IpV, 
 mi'IYa iable; 'erI' important Lo select 'jell.-formted
 
mct hei trees. Natural regeneration commonl', aourdant. 
 For
 
qoo)d .4ermination. colleot fruirts freshly fa llen, 
 spread 
under shade in layers less than 10 cm thick to ferment a Few 
days (for large quantities, a coffee de-pulper can be 
modified easily to clean melina), wash. then sow. To store, 
dry to about 8% moisture content, then store in sealed
 
containers. preferabl, at 3 - 5degr C. not
If sown fresh.
 
soak 24 hours at ambient temperature before sowing. Direct
 
seed on well prepared sites under regular rainfall. 
Otherwise plant stumps, especially if rainfall is erratic. 
Stumps should be o 10 mm drc, stem S - 10 cm high, lateral 
roots cut very short, primary root trimmed Lo 1S cm. 

Dozens of 
other species have been found satisfactory on 
some si tes. Anny of special interest should be included in 
trials. However, one or more of the above should generall,'
be included enhance probabiii ty ofto the success and to 
serve as an indicator of relative growth and survival since 
a good deal of information is available on their
development.
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