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MEMORANDUM
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TO: THOMAS C. NIBLOCK
PROJECT MANAGEK, F/FRED

w / c
FROM: C. BUFORD BRISCOE o //8 (7 It co—t

SUBJECT: REPORT ON F/FRED CONSULTANCY TO DENR, REPUBLIC OF THE
PHILIPPINES, APRIL - MWAY, 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unpublished infermation was collected on species now included,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 way. The U.S. Forest Service tried to
obtain similar informavion tnroughout the neotropics by mail,
questionnaires, and personal contact in the early 1960’s. The
results vere 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 scmetimes 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
groving, but undocumented since the end of the official project.



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



Republic of the Philippines

Ministry of Natural Resources
Visayas Avenue. Diliman, Quezon City, Metro Manila

“

13 May 1988

LIRIO T. ABUYUAN

Assistant Secrectary

Department of Envircnment and
Natural Resources

Visavas Avenue

Quezon Citv, Manila

THRU: JOSE R. GAPAS
Service Chief
foreign-assisted & Special Projects

Dear Assistant Secretary Abuvuan:

Attached is a3 ceopv of our repcrs on trials of multi-
purpose tree species in the Republic orf the Philippines.

We are zreatlw indebted te all those who assisted
us in locating the information, visiting the field locatrions,
and particularly those who assisted in preparing the raport
under somewhat rushed conditions.

Sincerely,

) O g coe

DR. €. 3UF 3RISCOE

Project Officer
Winrock Internztional,
F7YTED




PREFACE

This report 13 a compilation of data from nastht swec
trials 1nvolving multipurpose trees 1A the Republic of th=s
Philippilnes. The 1nformation was assembled durina LAorii
May. 1988. from field measurements. office fi1le=. ana
crolect rEgpoeorts. None of 1t. to cur kncwledae, 13 -urrantly
avallaole 1n the 1nternaticonal bodv of scientit:c
l1terature.

The contributors were, 1n chronelodical order. hhe
Lepartmant of Environment ancd Natural Resources (DENR v,
carticutarlty the specires Trial & Seed Orchard Developmant
Projlect. the Reforestation Division~-FMB. and the Ecosy<tem
Research & Development Bureau (ERDB): the Manila 3eedlina
Banic Fcundation, Inc.; the RP-Japan Reforestaticn Froject;
and the ASEAM-New Zealand Afforestaticn 2rojact (AMZARP).
Althouan no data were collected we also benefited fran
nhsaryina 2arly cree development on wmall farms of the
Fainfed Resour:ces Developmeant Project Vizaras, lLevtea.

RS with 2ll forastry fFleld projechts . we are 1ndebted bBo
those who planned and i1mplemented plantation <=tablishment .
a2na particularly Lo the technicirans and laborers who ~arried

[

cut the arduous laber of site preparation,. plantina. and
zare of Lheae trees.

The “aorestry/Fuelwocd Research and Develoomeart L SERPEDD
Project which sSponsored this regport 1S an (Asian regronal
ror2stry iresearch activity flnanced Dv the .35 agency ror

International Development.

e
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EXECUTIVE SUMMARY

World opinion has accepted that tropical deforestation
1S excessive, reforestation is urgently needed, and that
smallholder participation 1s reguired. AN essential step 1is
Lo provide i1information on trees that will quickly and
reliably provide fuel. fodder, fencing, shelter, on-farm
construction materials, food, and beauty, in addition to
marketable timber.

One means of prompt provision of such i1nformation 1s to
assemble and distribute ex1stli~g unpublished i1nformaticn.
To carry out such a compllation, a technician Was assiqgned
bv the Multipurpose Tree Speciles Research Network, sponsoired
by the F/FRED Project. to work Wlth two counterparts 1n the
Philippine Department of Environment and Natural Resources
tDENR)Y, Lo locate and assemble data 9enerated 1n the past by
DENR and related oraganizations. The results are summarized
briefly 1n this report. Hard data obtained will be
distributed throughout the Asian Multipurpose Tree Speciles
Network.

It 1S hoped that data from other dovernment and private
organizations can be obtained, and that other countries will
follow the Philippine lead 1n making all useful 1nformation
davaillable as guicklv as pocsible.

Conclusions:

1. Species and provenances vary widely 1n heiaht and
diameter i1ncrement. and in sSurvival.

2. Development of a given SEpecles or provenance varled
considerably between sites.

3. There was a species/cite 1Nnteraction.
4. The =pecies or provenance that begarn as the

fastest-growlng tended to Tontinue as the fastest-growlng,
but thiz was rot i1nvariabl=.

5. The fastest species on ane z1he was net the fastest
on all, but Acacia auriculiformis, Eucalyptus camaldulensis,
and Gmelina arborea warsa incliuded 10 top rankings almost
R2VEIVWNer2 they occurrad; dcacia manarum and nliiricidra
SERLUM wWel s consistantly near the tops.



e, On truly adverse sites, no species tested showed)
really satisfactory development.

7. Fire 1s an annual threat throughout the area
studied, and may be the Critical determinant in cheoosilnag
Speclies on some sites.

Obsarvations:

L. Inferior trees need to be removed from seed
production areas. A permanent program of tree geneticc
tmprovement should be 1nitiated as soon ag possible for all
desirable specles and seed orchards established as scon as
SUperior genotvpes are available.

=z Existing plantations at the RP-Japan Reforestation
Project ffer an unusual opportunity for a research team o f
forester and scils speclalist to relate site i1ndices andi
Lromass production te soil and topographic characteriitics .

3. Future species trials will provide much moera usabla
information 1¥ all speciss tested are planted at 3]
lrcations 1n randomized complete blocks: limired auantiity e
of wlanting stock should L2 used 1n =maller nlots, not at
fewer locafions.

p
0

4 . There was no rndication that a S1ngdle specias 1w
the most desirable on alj sSlies; species/site interaction
Frecludes 2 =1ngle choice among the specles tested ho cate

5. Coppicing of Acacia aurtculiformis andg o, manalum

12 strongly 1nfluenced by neirght of Stumpe and season of
cutting; individual Jenotype orobably Has an =2ftac 'z

(< Adoption of the F/FRED computertzation system for

Adata managenent should facilitate effective ANd accurate
analysis and uzse of research findinags.

iv



I. INTRODUCTION

Throughout the tropics. realization has come that
deforestation has exceeded acceptable limit<s. that
reforestation 1s urgently needed. and tha. active sSupport
and participation by the small tandholder 1s required in
order to halt de-forestation and olbtain re-forestation. AN
2ssential sten toward cbtaining that SUPDOrL 1< to nrovide
information on trees that Wlll qguickly ard reliably provide
fuel, fodder, fencing, =zhaelter, on-farm consbtruchtion
materials, fooecd. and beauty, 1n addition to marketable
timber.

In osrder to accelerate ACGULlILic1lon of such tnformation,
a Multi-Purposze Tree Species {(MPTS) networlk of AS1an
research organizations has been formed. Formal active
affiliates are 1n the Republic of thea Philipplines,
[ndonesi1a, Malaysia, rlepal . Pakistan. Taiwan, and Tharland.
Cooperators are also participating, 1nformally to dates, 1n
Bangladesh, China, India, and Sri1 Lanka. support has been
provided by the United Ztates, Australia, and the FA0 of the
United Mation=. The 1mmediate objective of the network 1s
te share research methods and results throughout the reqgron,
reducing costs and 1ncrzasing usefulness. The second., and
equally tmportant, objective 1= to ensura that the knowleadge
Jained 1s communicated to other researchers, related
extension professionals. and to the land managers., the
farmers.

ne shtep toward timely dccomplishment of thece
objlectives 1S to assemble and distribute exi1stlng
unpublisned 1nformation. ALl data reported here 15 rakler
from replicated plots of statistically adequate SXk 2ir1mantal
desi1gns ., Measurement per plot ware mostly 1% - 34 plants,
and most repllications were 4 - & .

T carry out this compllation, a technician was
aszigned by the Multipurpose Tree Spacires Networl Iponsoread
DYy tihe F/FRED Projectht, to work Wlth two counterparts 1ny

DENR. RR . to Locate and Ass2nbla data generatad In the past
Dy DEMR and i slatad Sraanitzatlons The r=2sults ares

TEnorh . Hard data obraines

summarized wraefly 1n thyz wi il
e distroiburned throuoahont Ehe =1an refwcr k. A ad
that additional nfsrmation TAN e located ar it aomn andct
that ~tner countries wiil rallow rina Philippine laad o

making all useful 1NnfFormatio avallable as gquict.l - as

messible.

-1 -



II. PROCEDURES

For compilation of this report. data was obtained b
reviewing office files and unpublished project raports. .nd
by measuring temporary plots 1n accessible mixed plantinas
where data was not available. Presumably more i1nformation
of all three types could be obtained, when time perinits.

naeveral

Sltes were visited to observe the plantations
which served as
3

. the bases for project reports: Pampanaa and
Levte of the Speciles Trials and Seed Orchard Development
Project (HODAM) . Carranglan of the RP-Japan Reforestation
Project, and Tarlac of the AGEAN--New Zealand Afforestation
Project (ANZAPR).

After the data was cbtained, plot means were calculated
(1f tree measurements were suppliaed), the means were ordered
by =pecies and location, replication, treatment or stper
variable, and analyses of varliance wereae carried out to
determine which apparent differences ware S1gnirficant . withn
a propbability of 95% aor Nligher.

Actual calculations were for the most part performed
Wlth pocket calculators. Later, when the MPTS network
software was avallable, many of the Prrior calculations ware
re-run for verification, ard. at the same time. to
familiarize the counterpart personnel with the perating
procedures of the software package. The complete F/FRED
software program was left installed on a DEMR compuler for
futurs uce.

Im adartion to this repert, all olot values will be
recorded 1n the network format and provided as hard copy or
on miceroediskettes to 3all network cooperators, for combining
Wlth dats from other research studies.



ITI. SUMMARY OF RESULTS

A summaryv of the results 1s given below. More details
2re 1ncluded 1n the appendilces.

AL Species Trialz and Seed Orchard Development (HODAIM)

Species tri1als and seed production areas were
established at Solsona. I[locos Norte and Parac, Pampanga,
Babatnaon, Levte, and Murcia, Negros Cccidental.

The Ilocos Norte trial 1= on an upland slope and ridage,
clay soils, approximately 300 m elevation, receives ZQ00 mm
of rainfall annually, mostly 1n May - October. Pampanga 1=
on a rolling upland with steep slopes, clay loam =o1l1%,
about 500 m above sea level; rainfall 1< about 1900 nm, and,
raipy season 13 May - October.

The Levte trial 1S on short steep slopes and sharp

ridges, zol1ls are clay loam, 200 - 300 m elevation, rainfall
2 2000 mm, falrly well distributed but drier Januarvy -
April. NMearos Occlrdental 13 rolling to steep, rocky. S00 m
above zea level, zo01lz are clay loam, rainfall 1800 mm,
fFairly well di1stributed, heaviest Nctober - December.

AS shown 1n Fligure A-1, the height of Gmelina arboreaa
and Acacra aurlcuilformis are essentially equal throuahout
the peri1ocd of measurement, btased on the average cf the stidy

as a3 whol=. They started rapidly, then tapered off at
nearly 1dentical rates. Gliricidia sepium, howewver . aftbsar
HroWlng more slowly the first o months, grew as racidlw as
the top twe species For the next vear, then taperaag ofF
auite rapirdly and was overtaken at 292 I3 by unvaryLina aroswth
oT A. mangium . Thus four zpecies demonstrated threse Gromtn
ratterns., One regrettable conclusion 1 that =zpeciss 3rcuwth

potential cannot be evaluated reliably on the basis of wvary
2ariy arowth.
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“1gure A-2 also shows three pvatterns, with Levte and
Negros showlng similar form, despite the hiahei~ absolute

hal
values at Levte, Ilocos showling a steady climb, and Pamcanag.a

tehavina somewhat erratically. It would be i1nteresting tc
“now the rainfall at Pampanga, especially Descember 1994 Lo
June 1985, when the trees were & - 12 months old.

& further complication 1s Lntreduced by the hei1anht
data 1n table a-1: specles/slte 1nteraction. Al thouan
Gmelina and B, auriculiformis average the same for the
Froject as a whole, Gmelina 15, 1n fact, the taller at
[locos and Levte while A. auriculiformic 13 taller at
Pampanga and Negros. More 1mpreszive still 1n table &~1 1<
Alblzia lebbecoides: On Negros. 1f 1< ranked 7th cf 8
specles: on leyte, 1t ranked 4dth amona the zame 3 =cec
In the diamster measurements given 1n table A-2, L1113
malabaricum 1s ranked 6th of 2 species at Pampanga: o
Lt 1€ the largest of 11 TcpeciLes.

Although there 15 a fendency toward consistency 1n
ranking between sites . speclally of helanht, suberiority -5n
one si1te 1= no guarantee of superiority on another.
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TABLE A-1: HODAM SPECIES TRIALS, mean heirght at 3 vears:

SPECIES PROJECT ILOCOS PAMPANGA NEGROS LEYTE~
- - - - - - JTetral Height, dm - - - - - -

Gmeli1na

arborea 57 &4d 53 37 7

Acacila

cauritculiformis 57 56 65 45 62
Acacira
MANS 1 UM 472 29 42 Z0 <9

Sli1ricidia
Tapium 42 51 44 29 43

Albiz1a
lebbeck >4 20 43

Albizra
lebbercolrdes 41 14 12 S

Albizia

nrocara 25 L2 9 30
Caszia
sp=2ctabilis 27 20 34

Piiinstiama
malabaritcum 3¢ 25 47

Casuartna
2aursetifolia . %0

Leucaena

leavcocephala &0

Levte values extrapolated from SO-month
measurem2nts.



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. Gliricidia sepium 26 59 79
5. Albizia lebbeck 25 91
6. Albizia lebbecoides 12 92
7. Albizia nrocera 15 80
8. Cassia spectabilis 79
9. Casuarina equisetifolia 97
10. Leucaena leucocephala 80
11. Piliostigma malabaricum 134



8. Reforestation Division, FMB, DENR

Field plantings of the Site 0 assification and Ipecies
Sultabillity JStudy were estapblished at Carasi, Ilocos Norte:
Argac, Cebu: and Ralunc. Zamboanga. The followinwg
tnformation 1s abstracted from the study plan.

The Ilocos <ite 13 on strongly ralling slopes 1O -
400m elevation, 1nfertile clay locam scils, ~»2000 mm 1talin,
primarily May - Oztober.

Cebu plantings on a rolling to mountainous ar=a. 500 n,
clay loam soi1ls with low fertility, rainfall > 2000 mnm,
somewhat wetter May to October.

Zamboanaa area 1w relatively gentle slopes. 609 - 200
m, clavy leam so1ls with boulders and outcrops, up to 800
mm ., somewhat more May - October.

The zame 1nteraction of species and site fourd 11 the
Species Trial and Seed Orchard Project occurred 1n the
Peforestation Division study. firaures §-1. B-2 and tables =-

1, B-2: Acacia manglum did quite well at Zampoanaa and
Ilccos MNorte, but barely arew on L=avte. Even diff=2rent
Provenances within a species show site lnteractions, Figures
BE-3, B-4 and tables B-3, B-4, Appendix 3.
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TABLE B~-1 MEAN HEIGHT BY SPECIES AND SITE.
Reforestation Division.
SPECIES CEBU ZAMBOANGA ILOCOS MEAN
Height, dm

Acacia mangium 4 18 15 1z
Eucalyptus camaldulensis 15 21 15 17
Pterocarpus i1ndicus 6 11 é 8
Eucalyptus fLorelliana 8

Casuarina equisetifolia 12 13 1z
Eucalvptus brassiana 17 12
Eucalvyptus arandis 9

Swietania wnmacrophylla 11 9 10
Eucalyptus pellita )

Eucalyptus tereticornis 12 22 17
Gmelina arborea 22 7 14
Pinus kesiva 2

Acrocarpus fraxinifolius . 15

Dalberaia sissoo 11 ' 10 10
Eucalvetus urophylla 23

Eucalyptus dealupta LS 10 12
Acacla crassicarpa 21

valliandra calothyrsus 42

- 17 -



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

CEBU ZAMBOANGA  ILOCOS -
NORTE X

WO LN

Acacia mangium 4 24 16 15
Eucalyptus camaldulensis 10 16 14 13
Pterocarpus indicus 7 13 7 9
Eucalyptus torelliana 8
Casuarina equisetifolia 11 7
Eucalyptus brassiana 11 5
Eucalyptus grandis 6
Swietenia macrophylla 15 20
Eucalyptus pellita 6

10. Eucalyptus tereticornis 6 20

11. Gmelina arborea 47 8

12. Pinus kesiya 4

13. Acrocarpus fraxinifolius 31

14. Dalbergia sisso. 10 8

15. Eucalyptus urophylla 17

16. Eucalyptus deglupta 18

17. Acacia crassicarpa 23

18. Calliandra calothyrsus 52

- 13 -



8.3 Acacia mangium Provenance
Trial Mean Height at One Year

Fig.
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(A Manmila Seedlina Bank Foundation

Two plantation areas 2stablishad Yy the Seedling Bank
ware saimpled, La Mesa Dam plantation topography 12 < LOO g
elavabion, gentiy roelling; climate 135 monsoonal WL wast oF
about QU0 mim rainfall velween May and October: soile are
clay loam.

Sateang

Sataan Industrial [ree Plantation 1s a*t Saaac,
\C

alevation 1z 100 - SO0 ¢ elevation, slopes are gantle Lo
very shsen; an erratic rawrnfall drsbribution wilh a4 4y
seazon of I - 9 months; =olls are mestly heavy clay locams .

many =2rodad.

Rveraas Lraee Si1ze at I_a pMesa Dam 15 aiven 1n rable -1
and Bataar 1n table C-2, below. Acacla mangium 1z
realatively laraar at both locations.



rean nal1aght

!
t. 8 vears.

TABLE <-1 : LA MESA DAM SPECIES TRI

RIALS.
and diameter at breast heigh

SPECIES HEIGHT . DM D3H. MM
Gmelina arborea 151 lel
Acacira mangrum 150 154
Acacla auriculiformis 145 122
Anthocephalus chineansis 125 le2
Leucaena leucocephala 113 97
Twietenia macrophvlla 107 a9

TABLE -2 : BATAAN INDUSTRIAL TREE PLANTATION SFECIES
TRIALS, mean heignht and drameter at breast

height, at & - 7 vears.
SPECIES HEIGHT, DM OB, MM
Acacia mangium 120 152
Gmelina arboraa 97 LLO
Acacla auriculiformis 7 7%
Leucaena leucocephala 35 et



D. RP-Japan Reforestation Project

The RP-Japan Reforestation Project 1s 1n the
Pantabanaan watershed 1n Nueva Eclia. on roliing hills at an
elevation of 250 - 300 m.soannual raintall averzaed LS00 am:
0% falls during che May - October period, mostl- leached
clay loams.

The sprcies =sizes “hown 1N table (-1 should be
iNnterpreted whila considering the differences | w1l te
distribution shown 1n table 0D-2; s1te di1ifferences ampear fo
be critical 1n the oroject area.

conslder earlyw Zhading tn the nursary te

Mozt piroge
tudy at Carranglan. table [-3 did not

<
be essent gl . Al
2how anv benefit

Ls
=



TABLE D-1 : RP-JAPAN SPECIES TRIALS. TARRAMGILAN . m=an
survival . dbh., and heirght at 5 e

SURVIVAL

SPECIES % DRH, MM HD o D
Leucaena leucocephala 6 78 &3
Casuarina equiset.folia 4 57 41l
Acactira auritculiformis 2 70 )
Finus kesityva 3 91 33
Gmelinag aitorea 2 72 g

Pinu= Zaribaea 56 21

VRN R Y (R C I G I .

Eucalvotus camaldulensis 3 37 i
Fterocarpus 1ndious &) 40 20
Tectona grandis 3 54 3
Pinus oocarpa 64 28
Acacia mangium 73 33 17+
Swiztenra macrophylla 8 23 11¢

boAne 2 vears.

TABLE D-2 RP-JAPAN SBPECIES FTRIAILS, heirght by
and site at S hears.

1]

0
&
]
—
T
W

TOPOGRAPHIC CLASS II [IT [v \/
MICROSITE a b a ) A o] a o]
SPECIES HEIGHT. Drt

Leucasna leucocephal i 18 12 S

CRBUTLINA 2quLEetifolia 15 12 !
RAcacla auriculitormis 17 29 2z
Prmus o 1ya L4 10
Gmelinag arnor 2o 15 25 12 7
Suclue s camaldylens s 17 20 lé
Prarcoaronr indiogs ! 13 9 11
WLIZEENLY matrophvlla Lo 12
Tectona Grand = 5 12 3

Tovographic classes: [[ - Gentle ridae [I1 - convex slone
IV - Concave slope v - aentle slope

=
—
V]
i
e}
U]
—
T
{
w

- Poor, mostlyv srodcded xnd chrought oy
b - Better., mostly with togzarl, retain molsturs



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

Species Survival %
Shaded  Unshaded

Gmelina arborea 98 98
Pinus kesiya 95 98
Acacla auriculiformis (4/86) 85 98
Acacia auriculiformis (3/85) 88 84
Acacia mangium 73 84
Eucalyptus camaldulensis 72 73
Means 87 89

Differences between species are significant, those between
treatments are not.

-~ 20 -



. ASEAN-New Zealand Afforestation Preoiject

The ASEAN-New Zealand Afforestation Project was beaun
1n Bigbiga, Mavantoc, Tarlac, 1n L980. Topodgranhy 13
rolling Lo very =Steep. at a@levations of 300 - 750 m
“limate 1s monzoonal, with most of the 2200 mm fallin
durina the Mav - Dctober period. 5301lz are sandy ~claw oo
zandy clav loams, not very fertile and cften ersded.

Tables E~1 to £-7 provide considerable 1nformation «n
variation 1n growth cetween provenances <f the <came <soecles:
4 great deal 1n some cases, E. cloeziana. for example. and
less 1n others, E. camaldulensis as cited. The latter
orobably represents better seed source selection. == a 2O0d
deal of provenancs work has been done elseawnarz on £,
camaldulensis.

fhe ANZAP project alse carried cut a2 aocd deal ©f woerlk
on nursery and plantinag techniques. Somez of the rasultes are
shown 1n tables F-3 to S-11. RPiarhaps most IUrSrLs1ing 15 the
lack of difference between planting 1n a hole vereys 1n T-

zlits.

flrohough stumps of amelina arew and survived Tomewhat
better than barercot zeedlings, and both arew sragniticantly
better than potied plants, ANZAP favored bareroot because
they could be produced mors cheaply by the methods used.
Sim. lar tects elsewhare have shown marked supericrity for
Stump planting, but Us1ng a4 shorter =tem and longer root.
dryv espell aftar planting also favors stump: .

- 21 =



Table E-1: Eucalyptus camaldulensis provenance trial, mean height and
diameter at two years.

PROVENANCE Height DBH
dm mm

06 29 29

05 28 26

04 26 24

03 26 24

01 26 22

02 24 19

10* 26 24

Table E-2: Eucalyptus tereticornis provenance trial, mean height and
diameter at two years.

PROVENANCE Height DBH
dm mm

10 26 21

07 19 14

09 18 14

08 ' 18 10
05* 26 24

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

PROVENANCE Height DBH
dm mm

11 14 7

15 14 7

13 13 6

12 11 5

16 . 8 6

7

05+ 27 2



Table E-4: Eucalyptus urophylla provenance trial, mean height and
diameter at two years.

PROVENANCE Height DBH
dm mm

17 i9 12

19 18 16

18 18 12

21 17 18

20 16 11

05* 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 o 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 15 56
06 67 46
08 96 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 %
Stump : 3%a 12a 97
Bararoot 37a 12a 88
Potted 16b 9% 73

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

Table E-9: Planting stock type e«ffects for Casuarina equisetifolia,

ANZAP.
) Size at 36 Months
Type of Planting Stock d,.mm h,dm
Potted 18a 165
Roortrainer 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.

-~ 25 =



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 _43 18 18 32
X 45 46 18 17
d,mm
Holes 50 50 24 25 37
T-slit ol 30 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-slits, on both good and poor sites. Results
for Eucalyptus camaldulensis also shoved 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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fable #-1: ipecles ranking by location and heranct

RARK
OMNE TWO THREE Four

SP HT SP HT 5P HT 5P HT
STUDY . TABLE, PAGE dm dm oin dm
Location
HODAM . -1, 7
Ilocos Morce Ga &d Aa 26 s 51 £Am 29
Pampanaa Aa 65 Ga 53 Ge 44 AT az
Mearcs Oocidental Aa 46 Ga 37 Am 30 ag 27
Levtra Ga 74 Am &9 Aa 52 Ce &0

REFORESTATION. B-1, 11

[locos nrlorte Et 22 IATH 18 Ec 15 2 L3
Cebu Ga 47 om 15 Ce 11 Eb 11
Zamboania Ce 52 A% 31 Am 24 Ac 23

MANILA CEEDLING BAMK FOUNDATION. C-1&0-2. 15

lLa Mesa Dam Ga 151 A 150 Fa 145 An 125
Bataan Am 120 Ga Q7 Aa Q7 Ll 85

RFE-JAPAN, D=1, 19
varranalan Ra Ga C= Gs

ANIAR . IND RPT EUCALYFRTS AT ANZAF , TABLE 244
Tarlac.

Height Am 70 £t 7 Ec ) =k 14
Diameter, mm Arr 73 Eo 62 Et 51 Eu 3G
Survival . % Fc 29 EL 2?5 Am 39 b 30
Volume/ha., m3++¥& n 15 Ec 12 Et 3 EL: 2

Tirees are of unequal ade; values are comparative onls
Wlithin a si1ngla hori1zontal row.

Kb Yalues based on trialzs of 13 Eucalypt:s and A. manaium.

o Volume, ha 13 nominel baszed on LOOG trees planted times
TUrvival percentage times volume as Y/ o- f(d squared)/ 20,

SPECIES CODES

33 SRCLeia 2uriculliformis He L orassicarna

A f ACirocarpu:s fra<inlfolius om Boeacia maigom

“an Anrnccernalus chinensis O Calliandra ~alothyvirazgs
na Caguaring equis2tifelia En Eucalyvptus brassiana

T Toocamaldulaensis £ Eo o oarandl -

£t Yoo berenroorngs Eu T ST <Y KR B

G T2l LA 0 oor 2a 1S sliriocrdra o ium

L1 Euciaena legoesocenhndl a Bm Prlrcatiame malabar i oum
3m Swrebenit o macrophvlla
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It xan ve seen that Acacia auriculiformis. A. marvirum,
Gmellna arborea, Eucalyptus camaldulensis, ang E.
tereticornis are among the top rank almost averyvwherz thev
cccur .

“nthoca2phalus chinensis. Casuarina equisetifolia, and
Gliricidra LEPLUM Ar2 near. <r sven i1n, the FPOR rankinas on
at tezs ceErtain s tes .

Table F-2: specles characteristics

specles S1te Weed Coppice Fodder Fire Stem Industrv
Tol. T01l. Tol. Form Market

Acac:da
auriculiformis ves Yyes Pocor Mo (N»} Foor Mo

Acacla
mangilum Med No No No MO Good ke

D
U]

Eucalyptus
camaldulensis  vYes Yas Yas No as Good Med .

Eucalvyeptus

teraticaornis res Yyas Yes Mo Yas vary Med.
Gmelina
Arboreaa Med Yes Yyes Yes Yas  Yary res

ANthocephalus

chinens s o Med. Yas Poor Mo Yes yag
Cazuarina .

2au1sel1folia Mo Mo Poor Me Mo Yes Mo
Gliricsidra

Tenium Med . res Yyes fasg Med. No Mo

A1l the above spezciles provide acceptable firewood and
Are2 sulrtable for on-farm construction.

- 29 -
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=

Fure 13 oan annual bthreat throughout the area
Stuaied, particularly where tall graseas are dabundant . ard
may be the2 critical determinant in Speclss salachion.
Althouanh the data avarlable sire not adeg. at=s far
gquanticatirve analysi1s., L 15 apparent that Zocalvyetus
camalaulensis . Gmel.ina arbores. and leclona qrandr s raecover
well from fire damage when compara2d o Acania
adriculiformis, 4. mangium. Casudrina egquisestifolia. and

Swietenia macrophylla.

RN Teediings nob shaded 1n the nursarsy =uacvived and
drew slightly better 1n the field than those shaded.
although the 11ffereance was not statistically siranifLcant.

)

AN

= Lome specles, Acacla manalium and Gmalina arbhor
particular, zurvived and grew better 1n bhe fiala 1 f
rroducaed 4s barzrooted nursery Shoohk tham 1f cobtad. Shumps
oT melini were slightly. but non-significartly, =suparior to
barasrcoted under the condlbtions Ltested.
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APPENDICES

APPENDIX 4

Species Trials and Seed Orchard Development Proiject

pecles trials and czed production arsas Wers
eztablished at 3Solzona, Ilocos Norte and Porac . Pampanaua .
Babatngon, Lavte, and Murcila, Nearos Geccirdental. Ilta
information from Project reports:

Porac., Pampanaa; Floridablanca Tree Farm

Topography : elevation LOO - &00m: <teer sloipes with
nearly flat - rolling uplands; 15dearZ’' s latitude and
L20degr 25°'FE longltude.

Climate: Tvphoon, with 389% of the 19064 wm of railn
during the May - October wet ceason; temperature range 2¢& -
36, wlth an averaqge of 27.5 .

5011: 5011z principally Bolinac clay loam. wilh mor
sand than normal ; fairly deep with 1O - 1% <in of Sehor1zon;
slopes rocky.

D]

Murcira, Megros Ocecidental: Caneco Plantabion

Torography : 300 - 1100m: rolling to steeg. realoy g
LWdegr3z' N and 123deqgrlio’ .

Climatea: Rainfall 1800 mm/vear. fairly well
discoributad, with least 1n February Lo Aprlil o and most rain
Octrober to Decembar

Zorle: Most so1rls are Guimbalon alay loam from fLne
laneousz parent roclk; rocks and podlders commer .

fiverage arowth varies between 351 bss ana --ot Ccoyrse--
betwesn spocires. Thers 1= a speclresssits inberactton
cbservable, PLliostigmna malakar 1oum . 23pecirally. 13
notliceably more vidgorous 1n _eyvite than 1n Lhe mor e sEasonal
climates.
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APPENDIX 8

Reforestation Division, FMB

Field plantings of the Site Classification and Species
Suiltabiliity Study were ectablished at Carasi, llocos porte.
Argao. Cebu, znd Baluno. Zamboanga. The followina
information 13 abstracted from the study plan.

REGIOM T, I[LOCOS NORTE, PI; Carag Reforestation Project
Topography: Stronaly irelling; 30-40% slope: 100-400m.
Climate: fpe L, with two pronounced seasc =, Jdry Nov

- Apr and wet M2y - 0Oct. Rainfall averages 2080 mm:

Temoerature averaaes 2cdegr C.

S01l1ls: Good to axcessive axternal & Jgood i1nternal
drainage; pH J.9-46.1; Cervantes clay loam from 1gneous roclk
low fertil:ty.

Veastative cover: Cogonal & Znd arowth forest.

’

REGION YIT. CEBU, Argao Reforestation Proiject
Topoaraphy: Folling to mountalnous, 40-50% slope; 100~
100Cm .

Climatea: Tvpe 5 without proncunced =ea sonNs; ralatively
dry Nov - Apr. Rainfall varies from 1317 - 3513 mm, av 2130
mms; T2mperztura 1s uniformly high.

S01ls: Good Lo excessive drainage; pH 4.7-7.7:

Mantalon3on layv loam & Faraon clay loam, from m2tamorohic
rochs; low fertilat

Yrgetative covear: 3/4 open grassland & 14 nd growth
forest.

~GLOM L, SALUNG, ZAMBOANGA Reforestatlon Froiject
Topography : Rollina to nountzinous, 15-40% slope: 600~
S00m .

Climatea: T/pe 3, ~2lati1vely Jdrv pov - HpRT Rainfall
minrinum 1: Sle mm: maximum 2800 mm. Temparature averanes
2o - 23dear O

o1 le sood Lo excessive grainage; pH S-eo reslaual
Paete Cla. loan from 1aneous roch: exposed basalt:
boulders A S Lorors s ulsiana clay Loam.

Vegerative cover: Cultivates and 1 hocec odver aress.

2eentat L ve g cwmtng o F Drmoac pee e EICTLEIVATC AT

e o2 O
shown 17 the Following Lok =,

ui
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APPENDIX C

Manila Seedling Bank Foundation

Two plantation areas established by the meedliing Gank
were sampled. La Mesa Dam plantation 1s Just outs.de
Manila; topoaraphy 15 - 100 m alsvacion, gJently rolling;
climate 13 monzoonal with most of about 2000 qnm rainfill
between Mayv and October: =o1ls are clay loan, waterlcagad
much of the vear 1n some ] ow areas: <cma gravel and sand
Eut few surface stopes.

Tataan Industri1al Tree Plantaticn 145 oy tne SEACOAE L
Bagac. Fatiaan: elevation 1= 100 - 500 m =levatiorn slores
ar=2 a1entla to very steep; climata 13 Sulta TRIAIOMAL, WLk
erratic rainfall distribution and a dry season of 3 - 2

months: zo1ls are lateritic, pH 4, mostly heawvy clay lo.am
man. eroded: fertilization with a mixture of le-20-0 and 1
ld~14d was zrtandard nrocedura at nlanting and for a year or
o aftarwary | There haz been substantial fire and wind
damaage
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Tabie C-Fr Mear Diameter Hreast Height grent Tree BSpeciss glantesd
2 [oog -
-

57}
n
in
]
-1
i
1}
[
=
—
-1
~—t
o=
[
<2
-
0
=t
J.
P

Anthoceohaelus chinensis 14.8 17.2 8.7 1401 53,8 lo,
nelina arbores 16.7 15,2 1.4 17.0 ad, = 15,
STEC1 A mEADgE win 165.2 15.1 15,0 12.% n2l.2 18
Atacia 2rlcul i +oirmi s 7.3 14,2 12.5 i%.2 43.7 12
Swizbernis mac-zobvila 11490 1G.5 7.7 2.2 9.6 £l
-FUZASNG lBUgoCeonal A 12.5 5.5 1Z.4 a. 4 I3, e £
D= 0.3
auin or Degrees of Mean of
Szt o Zauaras FeERgom Squaress Fovalue
=5 af =

Species 18,734, G0 gl D7 45,327 G, 3004

Replicanian 1,5375017 z ' o, 2GS

Nesidual 5,5332.T% 18

R 0.7624
Tabiz (-#mzan Aeight (Hi.) of Di Tre 3 2e plantad at

[
—
-
L)
-t
-
—
<
_’
[wt}
.{
,.TJ
i

E 1.7 = iS.7 15
MECACY A DERGE um 15,7 16.3 15,7 1%
Acatia auwriculidormis 14,2 15.7 14.7 =) i3
; fsi 11.7 12,7 1T.7 0.1 12

12 .7 2.7 4. i

0.3 10,7 .7 42,7 L

S0 o= 17,42
) .

Suwim of Degress of Mean of

Souree Squarss Fressomn Douarzes FoWalue
N d+f MS

T2 ar T EEA4LTIT o 1,310,355 .
c flca i Tih.de g 2T T
- dLE Z.E50, D ig RN
i G Tl
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BAETAAN

B LOCHKS °
1 2 Z 4 TOTs X
17.73 1S.¢ 17.2 2.7 &0, G 15,1
1.2 12.48 it1.1 1001 34,3 1.2
7.4 3.z st 7.5 0,3 7.7
5.8 PY .93 S 7 2.4 7 &.1
Tt sl 42,73 2.5 42 R
Zrang Tobal 150,48
T ano Mean 14
T:die(tﬁén511515 of Varianmce {(ANOVA: of the Different Trea Specias
as show in Table
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APPENDIX D

RP-Japan Reforestation Project

The RP—-Japan Reforestation Project is in the
Pantabangan watershed in northern Ecija, latitude 15degir57'N
and longitude 12ldegr4’E, at an elevation of 256 - 300 m.
Minimum monthly temperature is lowest in January, 20.2degr;
maximum monthly temperature 1is highest in May, 33.2deqgr.

The area lies 1n the rainshadow of the Sierra Madres from
the northeast trade winds; annual rainfall aver-aged 1800 mm,
but has varied from 950 - 2&80 mm during the life of the
project; 90% falls during the May - October period, while
Dec - March are virtually rainless.

The project covers rolling hills and low mountains.
S501ls are qguite variable, mostly leached clay loams with
varying amounts of sand and pockebts of laterite nodules.
Topsoils are mostly thin or absent. The original vegetation
was mixed Dipterocarp forest, of which few remnants occur 1n
the project area; present vegetation is primarily Imperata
cylindrica, Saccharum spontaneum and Themeda triandra, with
scattered Pllloct“gmaumalabarlcum Vitex parv1flora 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 1s
rolling to very steep, at elevations of 300 - 750 m.
Climate 1s monsoonal, with most of the 2200 mm falling
during the May - October period. Temperatures average
28degr, but reach as high as 35. So1ls are sandy clay to
sandy clay loams, 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 mangium fertilizer trial, mean height in dm at
three years

Treatment 1984 1785 1986 1737 %

NoFo b6 7 i1 15 9.75
NoP S 7 13 20 1§.28
NoP2 & 8 15 S 13.50
NiFo &6 7 14 19 11,25
NiF1 6 9 16 25 14,00
NiF2 b 9 16 24 3.75
N2Fo S 7 12 16 10G.00
NZ2P1 ) 10 17 26 14,75
N2P2 5 10 13 2 12.25
NiFi+Trace S 3 17 23 13,50

Table E-13: Acacia mangium fertilizer trial,mean diameter at breast
height in om. at three years

Treatment 1984 1389 1786 1387 X
NoFo & 5 17 i9 12.00
No 1 = 7 2 25 14.25
NoFZ S =) 2 S0 16.75
Nifo S 7 19 24 3.75
NiF1 S 3 25 0 17.00
NiF2 S a 24 28 16.25
N2FG S 7 20 22 13.50
NZF1 S 10 29 ' 31 18.50
N2F2 ] 10 2 33 19.00
NiFl+Trace S 8 256 29 17.00
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'Figure é - 12
Acoci rrangiurn Fertizer Trial

Heintt ot § yrrs
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e I I T
Hofo  Hefi  HoPT  K1Po  KIPY KIPD #2F0 KIM HOM0 B1f1+Trme
Fertilizer |
Legend  :

0 - Control
1 - 15 grams
2 - 30 grams

N - Nitrogen
P - Phosphorus
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Figure E - 1°
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Acocin mongiurn Fertilizer Trial,
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P - Phosphorus 2 - 30 grams
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rable =-14: Gmelina arborea fertilizer trial, mean height and diameter
at two years

Treatment Height in dm Diameter EBEreast Height
Weeds WC + Weads WC +
cut Cult cut Cult
11 Nofo ) 13 16 22
22 NoP1 & i1 15 33
BX  MNoFZ b 14 S 28
4 Nifgo 7 1= 16 44
IS MifFd b i 4 16 S0
Bé&O ONIRD ? 14 26 42
97 N2Feo 9 12 20 z6
12 N2F 3 13 21 43
247 N2F2 7 o 17 38
B10 NiFi+Trace & 14 15 413
111 NIFi+Boron ] 14 16 39
N1l = 15 g. Fi = 15 g,
N2 = 70 g. P2 = 30 g,
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PROVENANCES USED BY ANZAP AND REFORESTATION DIVISION

A,

p .

REFORESTATION DIVISION

1. Acacia mangium

13229
13230
13231
13232
13233
13234
13235
13236
13237
13238
13239
13240
13241
13242
13460
13621
13622
13446

ASEAN-YEVW

ZE

Claudie River, Qld., Australia
Mission Beach, Qld., Austr.

NW of Silkwood, Qld., Austr.

Cowley Beach Reach Read, Qld., Austr.
Walsh’s Pyramid, Qld., Austr.

Trinity Inlet, Qld., Austr.

Mourilyn Bay, Qld., Austr.

Kurrimine, N1ld., Austr.

Ei Arish, Qld., Austr.

Tilly Hission Beach Road, Qld., Austr.
Syndicate Road Tully, Qld., Austr.
Ellenbeck Road Cardwell, Qld., Austr.
Broken Pole Creek, Qld., Austr.
Abergowrie SF, Qld., Austr.

OCriomo River, PNG

Piru, Ceram, Indonesia

Sidei, Indonesia

7 km SSE of Mossman, Qld., Austr.

ALAND AFFORESTATION PROJECT

1. Eucalyptus camaldulensis
06 ~ Ord River, W. Austr

05
04
03
01
10
02

Katherine, N. Territory, Austr.
Emu Creek, Petford, Qld., Austr.
Gibb River, Kimberly, W. Austr.
Irvine Bank, Qld., Austr.
Kennedy River, Qld., Austr.
Agnew, V. Austr.

2. Eucalyptus tereticornis
07 - Holmes Creek, Qld., Austr.

08
09
10
05

East of Kupiano, PNG
Sirinum, Sogeri, PNG
Kennedy River, Qld., Austr.
Katherine, N. Terr., Austr.

3. Eucalyptus cloeziana

15
12
13
11
16
05

Carwell, North Qld., Austr.

West of Macky, Qld., Austr.
Fairviewv Station, Qld., Austr.
Veteran, N.E. Gympie, Qld., Austr.
Helenvale, Qld., Austr.

Kennedy River, N. Austr.
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4, Eucalyptus urophylla

17 -
18 -
19 -
20 -
21 -
05 -

Mt. Mandini, Indonesia

Mt. Lewo-obi, Indonesia
Mt. Woko Flores Is., Ind.
Mt. boleng, Ind.

Mt. Egon, Ind.

Katherine, N. Terr. Austr.

5. Eucalyptus brassiana

22 -
23 -
24
25
26 -
05

West of Morehead, PNG

Wori to Wipin, PNG

Musgrave Station, Qld., Austr.
Veipa, N. Qld., Austr.

V.E. Banaga, Qld., Austr.
Katherine, N. Terr., Austr.

6. Gmelina arborea

01 -
02 -
03 -
04 -
05 -
06 -
07 -
08 -
09 -
11 -

Bintang Huan Forect Reserve, Kuala Lumpur
Gumgum Trial, Sabah, Malaysia

NALCO, Phil.

NALCO, Phil.

Bay Lauang Chieng Mai Prov., Thailand
Pong Namron, Chantaburi, Thailand

Lang Sang Tek Prov., Thailand

Muak Lek Sarabuin, Thailand

Tong Pha Room Kanchanabun Prov., Thailand
Mon Bitter Espiritu Santo

7. Casuarina equisetifolia

01 -
02 -
03 -
04 -
05 -
06 -
07 -
08 -
09 -
10 -

NNV Emu Park, Qld., Austr.

NE of Mackay, Qld., Austr.
Maroochydone, Qld., Austr.
fongkala Prov., Thailand
Fujian Prov., China

NW Rolling Stone, Qld., Austr.
Hainan Island, China

WYangeth Beach, Qld., Austr.
Kayong Prov., Thailand
Mayantoc, Tarlac, Phil.
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mPPENDIX F

ON-FARM RESEARCH METHODS

On-farm research, or research carried out primariiy by
the private forest land owner., must follow the same rules as
professional researcn; the only difference 1 that tLhe
Fe-Tarch 1s carried out by the landowner . or his employvee,
to -rovide the speci1fic i1nformation wanted by tne farmer
himself. to i1mprove production on his own land.

There are three aspects of forestry recearch to ke
considered: Research Design, Field Techniques, and Specres
Selaection. They will be diliscus=zed 1n turn.

Research Desiagn
Useful research follows universal guidelines.

1. KEEP TREATMENTS SIMPLE : To study the effects on
Jrowth of (3) =12e of seedling, (b) 1Ntensity of cleaning,
and (o) level of fertilization, make three separate studlas.,
If the cattle Jet 1nto one, vou only lose ona test LNstead
¢t three. ANd during the time trees are Jrowing up, 1t’'s
2mazing how many things can happen.

z. RANDOMLY ASSIGN EACH TREATMENT TO ONE PLOT IN EACH
GLOCK: Try to lay out a bloek 19 enoudah for 211 the
treatments with as little variation as possible within the
block. On a3 flat. make the block Tquarz; on a slope, make
the block long along the contour and ghort up-and-down h1l1l;
1n a2 hedgerow Study, a block will probably be a sarias o#
Plots one tree wide and Strung out along one contour G,

If some =011 1% sandy and =zome 13 Not, »ut some blocks
completelyv on sandy soil and other blocks not at all on
zandy so1l .

after Lhe plots are laidg GUL 1N a block. assi1gn the

treatment:z (speciss. cleaning, whatever) using random
numbers rollina dice, Flipping colns. Mever . never., MEVER
deliberatal v put the fast-growlng speciles on the gocod =o11
aurring researach ., because when the Study 1 completed oy
won't kpow 1fF the species really 1s facst-growing. or ust.
T2EME Lo be because of the Jood so1l .
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Field Techniques

The following suaggestions for freld techniques are
normally economical ., simple. and affective. However . thev
are jJust one of a large pozsible number of wavys to carry out

field work. and 1f vou want to us2 triangular plcts ~-for
exanple-- your answers should be st as acod as square
plotz. 1f vou follow the quldelines 1n part 1.

b PILLOT SIZE: The r=li1abi1lity of plol means depends

more directlv on the number of trees measured than on plot
area, <o think 1n terms of number of traes on cach plat.
Eight 12 arszat. =o 1f nunber of cseedlingas 13 adequate.
measure at least s1g9ht trees per nlot. 3ul ramember Jdesian
rule # I above; 1t 15 better to have four raplications with
four tirees per olot than to have twc replications with &1ght
tree= sach.

cagtbion: 1 your study 1ncludes rramoving part of the
trees . 1n thinning or coppicing, for example, remnember Y Oou
want Lo measure eilght tLrees AFTER thinning. Therefore, ,ou
should start by Including enough trees so there Wwill st
be e1ght trees at the and of the Study . Similarlv, Lf oun
expect a high mortalit,. 1t 1% better to beggin with enough
trzes so that ,ou can expect to have ei1ght left for final
measurement.

Bubl 219ht 12 rnot 3 sacred Nnumber , st a Jood cne. As
noted acove, four 1= sti1ll OK. Some people habitually, use
L-rree plots, 4nd that can also be done very affectively, so
don t gi1ve up and quit 3 study Just because vaou Jget morea
mortality than originally exnectad.

There 1s one exception to the "Erght 13 great" rule-
dermination tests, aor any test where Lhe measurement 15 a

percentage. Studies uuing percentages tend tc be more
2r1ranlice rthan those uzling dimensional measuramants. =o YO
need a larger base ror calculations., Thereforz, carmination

Fercentadges ara nore relliable 1 f based on an Sri3ginal number
of 50 seeds: some people nsist on 100, but others use as

few aszs 10, Lertainly 1t 1S better ko have four rests of 29
Zeeds ~-or even 10 seeds=-- each than cnly twe of S0.

g PLOT CGHAPE : Mozt plats are square. partly becayse
square 1= convenient, but more becaus= 3 plot should 1nclude
a4 little varitation as vossible; like a block., but nore =o.
However . the Lmportant consideration 1= “minimum variation,
robl Usquars" or "convenient.” On e tillside, a rectangular
plot along the -ontour often 1ncludesz less variation thanm a
TQuare one. When working with Fedgerows, a rectanqgular olet
1S virtualtly unavoidable: onea tree wide and eight --ar
more-- tra2es long.
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3. MERASUREMEMNTS : The classical measuraments arsa
diameter breast high (dbh) and doeminant, or top, height.
Ereast high 12 normally <defined 4s 1.3 m above the around
line on the uphill =zi1de of the tiree. Dominant heilant 1<
total heraht of frees 1n dominant Croun poslihtions, A
zemewhat ambigucus definition. More obiective 19 top
neraht, which 135 average total helaht >f the 10O fattest
(greatesc dbh; trees per hectare.

Other measurements nay be needed, depending on the
ultimate products of lmportance; volume of woody <stem.
weraht of woodvy stem, welght of foliage, etc. mav be of
tmportance 1n spacific 1nstances . out most can be related
Wwith Faly creci=sion and Accuracy to dbh and top height.

q. MEASUREMENT INTERVAL - Intervals between
measuranent nuslh depend on product and gqrowth rate.
Production of tomato stakes by coppilce will probably be
measured by counring stakes orly at time of harvest .

Addr bional measurements may be 1nteresting, but benefits ar

unlikely Lo be worth the cost unless Vou consider cotizdvaing

QurLlosi bty at o valuable.

Traditicenal forest regeneration. for products such as
timber or pulpwooda. 13 commonly measuired at anes |
tespecrally survival), 2. 3. and S F23rS ., Those are rour
Jood times for firewocod al=o. 1f 1t wlll be managed to aae
or later oefore firset harvest.

There ar= two 1mportant constiderations: Frrst, thare
=nould be at least four measurements at fairly =veaen
intervals. The reasen 13 that tree Growth 12 curvilinear
and A curve cannct be definad wlth 1253 than four —oints.

[~
-

Second. medsurement mu=t be continued past the avpanted

arvas o o aae., [f tree 1norement rate 1= <till ineraeasing at

prlanned harvast adge. harvest should b2 postponed 1f possibl=

Romaximl e cabyrn.,

PURPOSE OF STUD : Zome studles are done as
preparation for farm operation=. It 13 logical andg
desirable Yo o cbtain intormation to Dermit predioting what
rezult: should D2 obtained fFrom | he operations planned.

TmRc g es rpopalae o Py 2xampla, Ccommonly orecaeds any 2lantlng.,
Werahrt of thinning o1 haighr of Stume 1o copplolng Can only
be Jdone when Lrees of the TLant agessize are avallable., out

the 2 budies should be tnitiated as ezarl,y as pessible, hefors

A0ooperation 12 oapplied Lo whole plantings, Flost of the
dizouszions above relate more directly co that kipnd of
Shudy .
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Another type of study, however. 13 at lesst as
1mportant, and less frequently performed By tndividual
landcwners: Zludying the actual results obtained. Such
studies are equivalent, and may be 1derntical te, 1nventor v;
L the Lroplces,. this almost 1nvar 1ably, means parmanant
invantor lot: on which the same trees, apart from
mortality, re measured throughoutlt the rotation.

Desi1an principles discussed above apply eaquall,y to

inventory plots., Such plots i1deally are located at random;
LN practice, 1t 13 satisfactory to locate thewn
stematically. That 1s, =2stablish plots at fiwed tntervals

spaced throuqhout the area to be sampled.

Ocular selection of an "average"” area and careful
measurement of such pre-selected trees 1< a convenient AN
attractive alternative Lo the laborious process of random or
svetematic selection. DON’T DO IT! Selecring an averaaqe

elas useful results only to an observer with a areat deal
of experienca, and only on the davs when tha wadthaer 13
nice., he 1s feeling good, wasn't out too late the night
before, etc. How accurate the estimate may be on a sp=20c1fico
day 12 not known and cannot be calculated.
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Jpeciles 3election

Ipzcires =elaction basically rests on two
conzidariatirons: (a) products and/cim services desired an. (b))
adaprabilirty Ff the species to all aspects of tne s1te=. &3
brigef decscription follows for 2 number of speciles whiah
offer a vari12ty of products and are adapted to a waristy -
humid and sub-humid zone sites. A1l species dizcussed are
VIaorous.,

o
—+

ACAL LS AURICUILIFORMIS : Tolarates many =sires.
Mt oaen-fir=~1ng . per°1~t nt mulah. Woacd good for rrafts
agrnel Al purposs, fuel . lr2e too crooked and branchy for
Industrial use without 1ntensive genetic lmprovement .
Matui al r=zaeneraticn common on mineral =o1l witn abundant
Liche and rainfall ~ 1500 mm: copplcing weak LI absent,
piobabi by ezt with hirgh stump cut 1n mid- to late-rainy

seaz i, Deeds should be treated with hot wata Tor
gdEermliratren., "Best hot water treatmant 1= wsually bo bborl a
voluims o f water eqgual to | timez the volume of the csged:
rRmove Froom haat Put seed 1n for 0 seconds, then transfer
Zeeds Lo water at amblent temperatur=2 and leave 21 hours., &
seedlings may be barerooted or potted. [n 21ther case 1 1%
advantagecous Lo have diameter at the root collar eﬂual o or

Sr2ater Lihan S ommoal time of planting.

ACACTA MANGTUM: Tolerates many si1tes, but i1mportant Lo
control weed competition untll traes are well egstablished.
Nitrogan-fiving, persistent mulcoh. Tree form aood.
Ctharwise =i1miiar to 8. auriculliformis. but copplcing ueakar
and growth agenerally, faster

ANTHOCEPHALUS CHIMENSIOS ndapted to fair Lo good
moist but 1ntolerarnt of prolonged waterlogging. fast=
shade. Form o and wood industrial aualify. Matural
regeneraticn zcarce from the swvali seed. buc seed abundant
wlth 3qocd sermination.  Planting stock normally pobted o
barercot: ara snould e - 5 mm. and . 10 mm Le piretTaraktla

u)
o}
—
.

o
)
@

CHALL DAMDRS A0 THYRSBUS . Tlte-tolerant except serw
Compadt or wWith poor drainajge, and accept= prolonaed dr

SeAsON . Flrtrosaen-7ivina, very good fuelwood, good f.odder
and leat meal . Branchy and crooked., for fuelwooo and rustiina
cenzhouchtion only . falbtural regeneration limited bHul frultbs
2al 1, and abundant |y fre2at seed with hol water . Seedlings
arer oot o potbed, Somm dres can plant shumes 1 f cie 12
min
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EUCALYPTUS CAMALDULENSIS: Site tolerant., rncluding
semi-arid, accepts 1nundation but not waterlogaing. Good
fuelwood and pulp, usable lumber and poles, form variable.

Matural reageneration limited. fruits abundantly . Store seed
1 water-tight containaers at low moisture content. Thade
Lriefly 1f transplant small seedlings. With care «¢an plart
Larerooct, but potted Jenarally preferred; drc - 5 mm for

consistent results.

GLLIRICIDIA SERPIUM: Tolerates a wide variety of sites
on <¢lay tc clavy loam. Nitrogen-fixing. good fuelwood,
Gquality fodder althouah not very palacable at first to
livestock ., widelv used for live fence posts pollarded Tor
Fuel und fodder. used also for shade of coffee and cacao.
Maltui al raaeneration zcarce, but seeds prolifically. Trreat
wWwilhh ol waltaer. can direct seed, =set medium to larace

cubttimgs . bareroct or potted seedlings. stumps.

GMEL THA RRBOREA: Tolerates wide variety of rainfall.,

Lul needs deer soi1ls high 1n clay. Enriches and i1mproves
el by biansferiing minerals from subsoill into lz2aves and
thencs= 1nto topsor ] . Wood good aeneral purpose. outstandlng
o b Frmovarlables sery tmportant Lo select wall-formed
mcethaei lLrees., Natural regeneration commonly apurdant . For
Qqood Jermination. collect fruits fresnily fallen, =pread

under shade 1n lavers less than 10 c¢m thick to ferment a Few
davs (for large gquantities. a coffee de-pulpsr can be
noditied easily to clean mellna), wash, then sow. To store,
dry Lo about 3% moisture content, then stor2 1n sealed
containers, preferapbly at I - Sdegr C. If not sown fresh,
scak Z4 hours at ambient temperature before SQWLINT. Direct
seed on well prepared sites under regular rainfall.
Otherwrse plant stumps, 2specirally 1f rainfall 1s =2rratic.
Stumps should be > 10 mm drc, stem 5 ~ 10 cm high, lateral
roots cut very short, primary roof trimmed Lo 15 cm.

Dozens of other species have been found satisfactory on
some s1tes. Ay of special interest should be i1ncluded 1n
trials. However, one or more of the above should generally
be included Lo 2nhance the probability of success and Lo
serve as an 1ndicator of relative growth and surwvival S1INCE
a good deal of 1nformation 1S awvallable on their

development.
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