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TREE SEED AND PLANT MATERIALS ASPECTS OF
 

US A.I.D. - SUPPORTED REFORESTATION PROJECTS
 

SUMMARY
 

In the late 1970's the US Agency for Tnternational Development (NS .I. D.) 

resumed a program for helping fund reforestation projents 0 a rumber of Lesser 

Developed Countries (LDC). In idd tic, to %h ,a -e: toring dp, ytd or PC 

longer existent Forests on land ,qsiy n.cc-'.ib to the rwr'l poor (villagers), 

so that they .in become se1f-:uffi.,' i.n m' ,ti :-es for ",olwooY, forage, 

fruit, poles, small timber, medicine, and eher fami'a eon't products, U 

A.I.D. reforaqtji n projects are beinr do' 1With,ther I'n--trjq benefit.s 

in mind: (a) tc restore agricultura podct ivity, f , h em-. ,-,lmphion 

,w" Wo :wm 

the soil; by cnrichiny the soil thron dmin!tinr of WW'n-conc i'nning litter 

and by nitrogen Fixal ion (leguminous spers pu- A!=l, and Casuarina opaeles (8) 

at the root level; b, providing sh-, for huanatus, .lives!tock., and many other form.s 

of life; etc. ; and (5) to improv,'. at:.nr quI ty and rai2se water tables. The 

magnitude of US A.I.5.'s reforestat.on activit.i s In the 1975-1986 period are
 

discussed in Section: III.A. and E .C. and itenized in Annexes 1 and 2. 

(Projects nompleted 'efore 1981, tWs"', no. e peca ed to be Vit ,a until 

and as cash crops); by moderating thQ ,r,. -c. CYn,, ,r'r, or 

ated 1982 and
 

those which will not be completed by ;986 have not he'on nrced.)
 

This report is concerned primarily with recognition of the importance of tree 

seed, or other reprouductve plant mwter] aH: .uh as cw .t.ng;n, inamenting US 

A.I.D.'s reforestati M objectives. As noted in one rererence . the result of 

planting the best adapted provenance (geographic sour'e) of Enc_!yitus 

camaldulensis In nom- trIaln In the Mediterrnean i 2gion gave a yielo , times 

(800%) greater than when planting the least ndaptrd source. 

iii 
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Over the. 3 year- r3sA a::n :pvcien and provenance trials in many countries 

have si.rn:,"y, a Li;: nou . vie :ame magnitude, indicated the importance of 

using eel Such ios inhere ntly w ;p bie of producing maximum yields in each 

,snential that tecnnicalr-nv ironmont . -or US ,A. J . D r .' ts it is beI tov.ad 

advisers qua fC'ed : n mnt CWnyon vironments )f eed souree and planting site: (1) 

he assignt- t o each fo, '-y--ed projet :t its conce,-oiAon; (2) be available 

for consuilttlon durin. al' p orning and seed procurement, and (3) 

have responsibility "or -,' "' on documentation of resu1tz, 

'eforstation 

Planning f seed procurement shul,H begin at least I yeir, referahly 2 years 

seed will be sown in a nurnerv. In the past, pla,: lug for seed procuremnentbefore 


has often ben superficiai until .f'ter finvl approval of reforestation projects.
 

Sometimes planning occurs only a month or two before seed shonld be sown. 

of t(ee seed 3* usual ly less thc7nCalcuiation; _i, ' or II . H. reveal tn .. 

on costs and much less vnan it of t-,'a project costs.1% of total reforesti 

s'eed is used, rhrt.,Consider.n' that riart Ion yields mal ,, vero if I.l-sulted 

-u.:tiiis no eco.,nomic c:c .no for failing to plan for and to proc ure the sou" which 

should grow 0:4 on enh .toe. 'rrthermor,, ifill]agers are given ,.ce ;:s 

which are inherently doonre to fail, the work of the sociologists, extensionists, 

and foret2as car, be i:'Aly debtoea , 

Re['oesi~rf in P r;rvely Irnn-term act. Ivlt' :..th a minmion of 3 to n -cars 

It.
from the fir.t lann., o r .':1 pr,-,-urer' nt to the first syp L; i cant I , ... A , 

is beiivn: n4hly ,do-;rableto .Wrye the type of continuity in plahlg , 

executior, ano arrnL3,. pni; a. be provinod by a pernon or ..,up ' personsnoccmn 

such as a univ ersity faculty, a ve.,n:r- irn:3titution or the IS AA.,.D,--funded 

Forestry f.np'L .;o' 0 t,3 



PROJECT BACKGROUND
 

I. Introduction
 

US A.T.n.-supported reforestat, ion projlects which became activ,, in FsWl 

Years (FY) 1978-1982 and which termiria.e by vY 10M Invovf liv, of' 

project (LOP) expenditures of some $s5, 000,09. it is highly desirable 

th"t these long-term project. produce maximum qu nthi s of forest 

products, such as fuelwod , Fodder, rood, :ind -.I) s,.ie a' 

while favorably influencing microenvirorments: Achievi'ng these o;bj ctiv.:; 

h
will require s scientific npproach to ensure tha. o;iv th, ost ndsted 

tree species are planted. The stp between nhooning orici.e, ,nd plantiug, 

the procurement of tree seed with an irherent potenti a! for lean rab e 

growth, is the main subject of this report. 

Proposed to "examine and report on tree sped aspects of M, A.].D. 

projects", this report hopes to create an increased nwarenesn in US A.1.D. 

- involved countries that plantation Kyelds .iep, o.1t,n '1h,,rited 

ability of ieed to thrive on eselected A[U.,L. 'rh,, wiy semlection of' 

species and provenance, and the timely procurement o seed can mean the 

difference between eormplet, failure and a high.y nuccessful plantati.on. 

Yet in the implementation documents (PP) for 55 projects, seed was 

specifically mentioned in only 3. In many projects, selection of species 

to plant is not made until Mfaor final arMrovao.f the PP. 

US A.I.D.-jupprted reforestation_Rnrolects 
defined
 

II. 


If US A.T.T. is contributing funds to a project involving reforestation, 

that project's seed needs are included here. in most cases US A.T.D. 

funds are designated for institution building, training, technre& 

expertise, etc., which will increane the hqxV q,,ernm t's >g--tprm 

reforest ., t:in-' nal resources.capacity to and' in-an o o'-, . d& - r d ,ral 

These contributions are essential to reforps '-ntion ng the project and 

to ensure that it continues ,,ter the project Pads. 

Hpreaftr refrrred to nn "ArD Projects". 

http:plantati.on


Foed fo r Work~ Projects (FFW, PL-480), which are partially supported by a 

U) A.T.D.. grant or other direct funding are noted. Available reports 

indicate that FFW projects havenriforested larger areas per dollar of
 

funding than, direct-funded projects. However, the reports do not reveal:
 

(1) the degree of care used in acquiring seed for the project (that is,
 

were the species/provenance planted known to be the most productive for
 

availableA ites, or did seed on hand result in use of other provenances?);
 

(2) 	anticipated plantation maintenance for a year or two, as needed
 

(weeding, possible watering and protection from livestock and premature
 

harvest); (3)documentation of the projects success or problems, an
 

important guide in planning future reforestation efforts; or (4) whether.
 

training had been given in seed, nursery, and reforestation planning and
 

execution techniques.
 

k recommendation for more technical assistance and monitoring of FFW 

projects is made later. 

Although the US contributes food commoditie:; to FAO-administered World
 

Food Program (WFP) reforestation projects, these projects have been
 

:

omitted from Tables I and 2. Data on .T.D contributions to these projects,'

was nebulous as this report was written (14). 

1I1. Manitude of US A.I.D. projects
 

A. 	Number of Countries; Proiects; Funding; Area of Plantin:; Number of 

Trees; 

As of 30 Sep.ember 1981, 27 countries had 55 projects in an active or 

definitely scheduled status (See Appendices, Table 1). Some of th, 

projects listed will be formally designed in 1982. Projects to be 

financed in part by PL-1418 f'unds (FFW) are indicated in Table 1, the 

source of the following- imary: 

2 Food for Work (FFW) project, are fundwi untd!r PL-4I80. 

2 



Region/ No. of Aid Funding Planting Area No. of Trees
 

Countries Project ($UO0) (Ha) 
 000's
 

Total Refor 77-81 82-86 

Africa 25 4 102,517 6,489 3,807 18,213 37,252
 

11 

Asia 133 174,526 16,268 70,524 107,830 286,514
 

6 

L. America 151 
 110,258 15,244 26,967 85,288 157,928
 

8 

Near East 22 97,000 40,400 0 110,400 44,900
 

2 

4/27 55 
 484,301 78,1401 101,298 251,736 526,594
 

GRAND TOTAL: 3c3,034
 

B. Cost of tree seed: a small fraction of project and reforestation costs.
 

Cost of tree seed (13,29,30) is often less tha 1% of total
 

reforestation costs (Eucalyptus species, Pinus caribaea 
var.
 

hondurensi;, P. radiata, etc.). It is usually much less than 
1%
 

total cost:;. (See calculations below, based ot data from references
 

and fromn a November 1981 cable from US AID/Pan.ma.) However, when
 

species with large seeds, 
such as teak, (Tectoia -randis) (6,9) have to
 

be imported, costs of purchased seed may be as much as 2 to 19% of 

reforestation costs, but less than 2% of total ,roj.c. c. ts. in 

countries where seed production areas have bee,-t:hlis> d with 

desirable provenances of exotics, local seed cr,]lectlon costs are 

usually le.ss than half of imported costs/Kg. 

1 Projects f~nanced mostly by FFW (PL-480): 1(5); 2(); (2); 4(2). 

3
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'*':1cj: t,hO ru Wwir.,ng-1ulat.l uno .omparable with those 

obtained ky thn '..,,'in the 1960-198i period in the USA, Malaysia, 

ara Turkey. 

EXATL' (Panama Data, 1981) Nn 5roiec525-0191)
 

1. Total Life af Prolat. (LOP) Cost: $16,800,000 (AID and Host Govt.) 

2. Total LOP Re,', --tntr Costs: $ 7,450,000 (AID and Host Govt.)
 

3. Total LOP P]. n aTLin Area: Ha 10,650
 

4, Reforestation Co. !t/ $ 
 700
 

Pi ns ra _,a 
 Teetna grandis
 

5. Seed Cos&/Kg (Purcha.ed) $ 150 (a) Pur,'0)ased $ 110 

(b) Local Coll. $ 52 
6. Plartablo 'i'rey/'Kz 27', 500 1,000
 

7. Trees V 'iPat/Ha 1,111 
 250
 

8. Plantable Ha/Kg 06/7) 25 	 ' 

9. 5eed Cosv/H (5/3) $ 6 (a) Purch SW./d 
 $ 28
 

(b) Coll 5b/8 $ 13
 

10. Seed Cos/Refor Cost (9/4) % 0.9 (a) 9a/4 
 % 3.9 

(b) 9b/14 	 1 1.8 

11. Seed Cost/Total LOP (9/1/3) % 0.4 
 (a) 	9a/ (1/3) % 1.7 

b) 9b/ (1/5< % 0.8 

From the above 
it can be neen that for a large nosle project V, cost 
of tree n,,d in nly ainmnl fraeLon of total rel.,.:irft.Ion ,AMi 

pr.)joet. .,t ' . l , prn'ir a n. 

seed is acqui rd wicii ham a nI.<, p.tential for prudt ng tha desired 

products onsn ven L h., exc . 

N W,tor , .L In do mol a.i .. unless 

. i 7,, .s rKnni r& f', at 

procuring seel W' ' otent.!al for , timur, perforniarce. 

The C,;T.R.,. .inAus:tr'ia rp -m. it ... sells seed at a pr! 

of $5 per seed AN; W. W, $4, or A per ,0 grams. depending 'n t,,: 
species (13). Thin would he $300 to 1500/(g. in the san pub lication 

"Cubaex×ort" In Havmc.i ",W sr,-tThat A0 elln- A Nnl. .;e, es at 

$136--;38/Kg, FOB Ha.sa, and two K:ra:,, I .pvi 3 an 1."0. and 
$3I /L g, re.spect i..le Even a. as ; ' the....cost/"H, Pr seed 

remi.ns lna i " , , ;.,.i than f aef.:' . 

11 
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C. Quantity of seed needed Juring LOP
 

An abbreviated summary of Table 1, Annex 1, is given below for genera
 

which will be planted during the life of US A.I.D. projects. The data
 

used were the best available (15,23,211,26,3o,31,32,33). However,
 

there were several unknrins requiring assumptions and apprrximations. 

For example, if the only given fact is thnt 1000 hectare3 of 

"Eucalyptus species" are to be planted, several 95,sumpti-nr; are 

possible which will significantly affect the volume of see i needed. 

That is, whether spacing will be (1) 2n X 2m or (2) '4m X 4m (2,500 
versus 625 trees/Hta)? Which Euca yptus species will b. pntd2 2) 

Eucalyptus globulus produces about '10,000 trees/Kg of reed and (4) E. 

camaldulensis about 700,000 (6,9). A combination of (1) and (3) would
 

require 40 times as much seed as (2) and (4).
 

LOP Estimates of Seed Required
 

No. of 


Genera Species 


Eucalyptus (6) 

Pinus (4) 

Casuarina (1) 

Gmelina (1) 

Azadirachta ( 1) 

Acacia ( 5) 

Leucaena ( 1) 

Albizia ( 2) 

Sesbania C1) 

Anacardium (1) 

Prosopis (1) 

Tectona (1) 

Coffea (1) 

Guiliplma (1) 

Other 1 (63) 

'rota is 90 Speire, 

1 Includes fruit trees. 

No. of 


Seedlings 


180,317,000 


114,130,000 


26,800,000 


26,700,000 


23,719,000 


20,064,000 


28,965,10. 


22,135,000 


11,700,000 


9,080,000 


5,321,000 


1,550,000 


800,000 


600,000 


3955 QO_ 

r10 r,Y),m,000 


5
 

No. of Kgs To Be
 

K _ Imported
 

1,387 146
 

7,083 550
 

38 10
 

22,250 200
 

7,906 500
 

755 125
 

2,797 400
 

1,643 15
 

1,170 200
 

60,535 500
 

213 100
 

1,000 250
 

400 200
 

300 0
 

2.I55 83 

1('), 7142 3,279 



7 abin . h . .needs3,ei will?T.ho' oo K n ten chat c u . o ] 

come from l ..... ...... o ndigenous or emol sp ecies or from 

in . ,eroun .andre. The Laul.e asnsunes that all are': w il he planted. 

Direct :e(:.e n will req,.tre 2 to 90 t traea more seed (09,27). 

materialsIV. Factors deter: int;K aw, labiji ty of seed or cional 

A. Law of Su y -nd;.marai 

Availab tiry K. tree seed is subjent to the law . supply and demand 

just an everyday i'n:v, 1 ke lumber and paint, For example, an the 

demand Mor nqqa ypru and P.inus Mpeeshas t. ,.oped, so have sources 

of supply. With an :;sured demand, seed suM. lers can justify costs 

of no]].ction r.ind ]Hg-'' .to ' A. A: n' ,pl K" gn in reaoed 

' rt : .a,q-a a rjari; 4dearrd f'or tre i in liven >i, 

hondurensi:: (P. ,), 2r' Bell 00P. that the annriual worldwiw'i-a 

demand for ?. ear b'tea was about 6300 Kg it 197t. i.t the late 70'.

rate ofK inrea', he exoected a dermnd ' about 1 ,1 QrO Kg/yr. by 

rnid-80 . 

nothur 

demand and ru,.ti y. F'i ii b an, p.nti nn P. nar'Ibr;" Ln 1955 and by 

19:8, h.e n ' ', c,'d ,I evri.-.Ai'),r' H ,i 197k3', ' eo !1 d r 

Fiji's P. carihbea,i,"nation program -illustrates y rt phase of 

, ' f
;

,)v v r 1i, ' lhI , i . ; , 'IriI .,, ' t-( I :i I I o') 1 . .i n n,cdi !iy : I,"i . I'I i .4 s e d 

d,'pr'oduaktuir. K n Ke its nniee ,, 1ati., "h it pant c .ug. 

increased .. ,., l-, . T a I -;1 paper 2. , :,. ; . ea-oot 0 in 

"F iji is n 'aj]o prcdce' of . ,aribaea sed and fe . - sibstantial 

excess for srle" 

On the coramerc'..: ,,n,, by 1959 ,,cm6rb for P. riar ihar, seed had gI :n 

so that. orders for 5n', coo Y .& frnm stock by [-1. least 0 

comnpanies M Vow". The .10her'la;-, and the 16A) (27). ;94,, 

Australia In. inaed 1 .'that nevor;i seed suppliers aper'l-in. i.n 

Australia aru -x pu n!i to be 0,he to ieat ',ommrci e '; 't "rmpnts for 

,seed, (M , ion of F.r'. H n ' ir,,q 3a, 40h, 

2'i'T ;, ,', 0 K)C, berra .60, .; iL n, -an i. 'nf; I .' Ui, , 

6 



Another example of a growing seed demand is documented in "Eucalypts
 

For Planting", (12, P.585). Based on some Q million hectares o:
 

worldwide plantations established and planned as of 1972, ani.n rean.
:d 

demand of about 5%/yr. was predicted. n tKris of need, based on the 

following assumptions, the increase in seed Oemand to ponnk an 

additional 9,000 Ha/yr, co ]d be 15-3P 'Arsumptions: 5,9002 Ia,". 


1,000 trees/Ha, 200,000 to 490,000 seed.',Kg. N'ote: The Wnerease ir 

seed would vary with two major unknowni: pir: OVUM h:' 

about 4,000,000 viable seeds/Kg; 1. 1o.u. nrout 70',"§20; etc.F Trees 

planted per Ha: this varies from about. 625 ('.fn x )im) to 2,500 (2m X 

2m), occasionally to 10,000 (im X um). 'Nursery orficlenney is still a 

third variable). 

As another example, in Senegal, by 1980 an adequate supply of 

Eucalyptus camaldulensis seed of the best provenance was available in 

local trial plots to plant about 700 9a. 

In the summary of seed needs for US A.I.D. reforestation projects, it 

is estimated that a total volume of some 109,742 Kg of seed will be 

needed. It 0 believed that as much as 97! of this seed wil! be 

produced lo',al 1y In var'ious typi's of p naul, I .inor rlor t,,.1dfrom 

n gi spcte. (tIT.Y;usnnu, 	 Table 2).
 

B. 	 Lonq-ange planning Is essential if seed procurement is to be 

successful. For most tree species, seed from external sources should 

be ordered at least a year in advance. Kission, should seek the 

advice of professional foresters or other sources who have up-to-dato 

information on potential suppliers of tree seed (22). 

One 	facet of long-range planning involves the establishment of seed
 

production areas to permit local harvest of suitable orovenances of 

exotic species. This would be a worthwhile ATD activity. (Wee 

IV.D4. ) 



aof some s , such as neem (1)
praole, ansotion is ti"snough seedg in tubeoo yeary elstni 

-"s to
adAnoh s erofthe tropclal Dipeplarping (27) a be safely red' '
 

only afewodays. If seed maturity does not coincide with the planting 

be needed. 
 <,
 

StClnl atheri, ator i tseed fsm cesc sne 


..' t_._sub.__Cnterop.-a isdlingse ed dn in wih nefss - trae fdaces 

Befored pannfngt tropcal terasto prcbe iafel"estedo
 

:-:) plant large ar'eas, AID missions should, seek professional advice .
 
(25,28). Use of clonal mate rityiatd eso cic ith plni.ng
te 


sf a large plantation is established with cuttings from a small number 

of parent trees, an insect or disease attack could quickly become 

epidemic and destroymost of the plantation. 

Use of clonal materials (grafted scions, rooted cuttings or cloning by
 
tissue culture) to estabish snall s ed production or seed orchsdort
 

areas is desirable, however, assuming that many clones will be
 

involved. if tissue culture becomes developed for fast growing
 

species, Kis would be acceptable If the same precautions are observed
 

as for yr;frting.
 

Suppliers of clonal material will need special orders before
 

committinE their resources. Contacts will have to be developed mnaN
 

months ahead,
 

1 



D. 	Seed suppiles
 

1. 	Outside sources. With proper planning tree seed is usually
 

available from two major types of u-ganizations:
 

a. 	Commercial su_2lj~ers. Tn a number on" countrps, including
 

Australia, Canada, Costa Rica, 
Cuba, Franee, The NetherlanJ, 

and the 03A, for example, there are comp' e -wh, lea wholly 

or in part in tree and shrub seeds. Mot 0 thee a-e i ted 

In one of the following references ( 1, 2 ,7!.2 

If large quantities or :speeii collortions are doriro, 

arrangements can usual y he !awie, given ufrtcifei. t lot cec, 

with one of these companies. However, in writi ab it 

expected commercial seed demands "or the ne', e aol qO1 legos 

(5) expresses serious concerns about the po'nihV .Y,y 

importing the large qMant i. es his "m-cny Will elilre. The 

writer experienced similar import pr)blems whil in Malysia 

in 1968-72 (one 40 Kg shipment wns nover reeived and two 50 

Kg :shipments had lost all viability uron reneipt). 

In 	view of US A.T,D,'s involverent in large-scale FFW
 

projects, the agncy should be expresung an interest in the 

quality, both viaki1ity and inerent potentjal For growth, of 

the large quantit.e se.of seed used. T,hrthe' !oOi or Impor ted 

seed, quality should be monitored ju:;t As the quality of' 

cement in monitored on constr;ction contraets. The returns 

can be ven more rewarding because j' *e mnny -:efits of 

ucessrully establishing forest plantations.
 

b. 	 iainstitutions, including major 

univrsitesand interrmftionat p~qn'iol. 

For 	small, research type projects seed may sometimes be 

obtained at cost or on an exchange bisis from units classed 

var i ous1 y as forest research InOtitutes, institutes of forest 

.) 



geneticn, tre,: seed inrtitutes . forest institutes, forestry 

departments, etc. A review of tho "Research Contacts" 

appendix, pages 205--214 of the National Academy of Sciences 

"Firewood Crops", 1980 (13), wil. reveal a number of the 

organizations in this broad cat,,ory as will the 1976 IUFRO 

World Directory of Tree Sode- Workers (2i). (Copies of the 

former are available from N.A.S., 2101 Constitution Avenue, 

NW, Washjington, DC 20413 USA.) 

From some Institutes, such an C.S.I.R.O., Divl3ion of Forest 

Research, P. 0. Eox 4003, Canberra ACT 2600, Australia, free 

or exchange ;TO2.,in smail wInoutt fto research, will continue 

to 	 be offered to developing countrf',s as a contribution to 

international aid (13).
 

c. 	Although the AID/W Funded Fores ry Supqrt Program, 

(USDA/Forest Service, P. 0. Boy, 17, Washi ngton, DC 20013), 

ight pro Je limited a: ibrr:, on an interim basis, ti 

Agency sol,. exacmine roro sx isfactory long-term alternatives 

for meting this mission service requirement. 

2. 	 Local see-!. rodoton, D'veloparg nelf-suffi ciony P'rom local 

seed pr, otnor sped orch a arrs is highly ,lLrah] 'k most 

countries. Trs can be dose in it iast thr. ays. Ka,: will 

serve to redM9 nunts of seed, to i v, 1o-Y ,u',e,in' tntrol:, 


over neei "uqoclen and tu ,,nuro that eaph piant,! on Q 

established with trep, with a great potential for growth on that 

site.
 

a. 	 Locate and develop existing e_,zar:-i trials nr plantings s, 

any kind. I F these planting are on .sites representatIvE :' 

areas to be planted, they can be developed as soed product ion 

areas. 
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b. Establish new trials or demonstration plots on representative 

sites. These can later be uaed for seed production if th

poor-perfonlng indiv.viduals wre removed .If Ate: are not 

representative of plnnting areas, resul,ts may be marginally 

effectiv e. 

It is imporC.dnt to use statistically-nnalyzabe planting, 

designs when establisrhing species and prove nance trnals 

Without scintifrical1y desirtwed traya, a divfferen<, of in,to 

l5% hpYw,'t i thn KnIC a, ntt iCh'. o wu "p,root' , 

could bp mna Jht y m -rm,', , dM ,rP' q:, y'. a ' ,''er 

growth ratp 1 m-t t' q P'ngh k- pv lo trr.ua roverl'nt 
program. At r trials "tho same m',, CIould be ,designed so that 

significant difpr enc2 hve .... v. imac.t , on visitors as 

well as an statistio., ctomeSc, 'nles s the" is local 

expertise avalilqbe, ,pproprlate techn•tical aoqtan smau ad 

be reques ted (28 ) before order ing seed and nelecti n trial 

sites and in iesignoing trials. 

For example, Chrste] Pa!mberg (13) cites a report indicating 

that .... ypl;.a..aldlens... provenance tests in 21 countries 

have shown ,JFFvrnnrrc..q o! up to 1.CO'9 in vl sine *rowth between 

pr )venannrl . TV'l "rport "'5y.L,' np 197 ) o;'.pa 

indIcti Ql.- ' h L,, .,<lc' ,uN, ",v, or,' r'tti Vitor a 

(state) in Australia gv,, ontim'tr rutlt in w nter--rainrall 

areas. in summer ralnr'd] i"an, <athrino and etHrd 

provenances from the Northerrt 7rtor y nd Qu eensland are 

best.
 

c. Use clonal material From the best trees on rercsentative 

sites to establish seed orchards and sed production areas. 

This in the most rewardirg but a sn', thy mnqa '' mo ., tnml.co 


It is essential that s,',I produ ction ar,-as b- Cvelop, on 

repesentati.'vte i tes wh in hat,,,: roave.mati ,ly therti x snte
 

climatic and so!l. condittions as the 
 plan.at. i tes. The 

greatest. gal !n . itq i nereae prodtlq..n-r .should vnomn, from t}tis 

approach. 
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d .	 iji is a nontry a:h;i : hn- ricehed -e!f--_N lciency for Pinus 

caribaea va:, K., .. r,. , d at the 3aMe time has 1earned 

W h of 22 p . , n:r nwil1 loCo y produce the greatest 

volume LonerKni,,r.i y wi',th desired stem an, brarihing 

ehuracter"ioti 2,;). Th;se two papers .re recommended 

reading and can be ontained from the address given in the 

bibliography. 

E. 	 Three eategolries of institutions which export seed. 

I. Comma rcie.ala 	 : ompar:ies are the majcr s;ources ofSenjII 

suppl y "Pr aNr;- ;imWn Som oAa r~ 'f" -ll ral.0 nn 

colletton Cram ertA,n "eoins, much a's Maxinn ind 7ent.r.-l 

America. At least .,. company wlL] d f:3e .... cai;lections inman 

Hionnara / it . if the quanta.v : L ir;t.ougn. The same 

companyi u;ual ly mai ntains o livErnior" of .wenscane Centra!. American 

specle; an puvrcq<arices most in , and. M ar cnmiipanrif merely 

act as br :ers in We O" seed, w. :ies usua lly aveii ,orn 

researn ,lat. sies .a from n m , nuiber of provenances.o 	 1r 1 a 

Si nc most of the W,) or' not recogniz. d the value of a tree seed 

certification rwgramror'ahir ow.n -;ro.-ection, it wi probably 

be a number o! yer's before seed )ri i. from such cohnries :W< 

verified or certfie! "r e'xporc. 

A number of commeren s'uppliers operat, In Europe, United tates, 

Latin America, and Mifrica. Some of them are listed in these 

references (11,1,2,2C,22) 

2. 	 Government or qns -. r .m,:t ins,:twui..ons or privately funded 

Institut,ion. (Ford Fomdation, eta.). r'lee examplen are given. 

a. CSIO (Australia's quasi--government Commonwealth Scientific 

and TndustrLi Resnarch Organi zation) (13) has developed a 

seed supply service over the years? it;re<ponse to a demand for 
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seed to reforest over 4,000,000 hectares outside of Australia
 

with Eucalyptus species. CSRO wi] send a list oF o.r.cig! 

seed suppliers which has been developed .n responne t"h,.' 

same demand. will 3a soed, researchCSRO lso ive W. smal 

quantities to L.C and will sel seed at Auos.r 1.'.n dolla's; 300 

to 500/Kg to countries which can pay. 'h,' CKTRO label is a 

form of certifica't ion. 

b. 	 In the USA the VS. Forest Srvice Tree Seed Laboratory a 

Macon, Georgia, serves the same freti'on as the 081 RO. The 

Macon 	 center provids resarch quntitis of ' peies nnt1',,c to 

h.oned r umcr "nd) atthe C.. on orf needl.g3 ;'yn, to LVh col;. 

Undar certain enrdt hionN 'an ma&n spe;;'Iaci e; nny, Vf it 

has enough adv in. not ce. 

c. 	 The Danish Forest Tre lend rent,pr at Humlebaek maintain* a 

small inventory of tropical and sub-tropical species whirl- are 

in demand for researeh trials. A small charge is mWd to 

cover seed cost and kindling3.. 

d. 	 Many g1,overnment forestry departments in developed countr.ies, 

MDC and LDC alike, will sell or exchange seed whenver the 

request can be met. 

3. 	 Intermedinrlen. 

The UN/FAO (Food and Agriculture Organat on of the United 

Nations) in IIme can iometm,,s be of nnis :Ianne a:s an inter"edia-y 

in obta gin;;seed for researchb purpores . This is c special 

serv i-e of the Forestry Divlsion to W.Y to ho".p them estahblish 

species and provenanre ii l..i. FAO does not mai ntain an inventory 

or make nurch:sys oT n, f , but upon rpq nest wit do al. pnsibe 

as an in ,'rredijary to htp an LDC obtai n seed, 

The 	 International Union of' Forest Research Organizations (IUFRO) 

has published a world directory of' forest tree seed workers to 

assist LDC and others K locat ing n, urces of 3eed of th, npen s 

and e''ci en nor,'a rpr',v'f 1,r, | o"'t '' .f ' I lno 

http:needl.g3


Factor,°s ; r-iu !n±.c;s of US~ A. I _._prog t9. 

A. Gener-Al, 

Plantation success Is achieved as a result of interconnected steps,
 

This report deals only with tree seed and reproductive plant materials
 

aspects. However, it is recognized that there are many other links in
 

the chain such as social/cultural, nursery, and site reparation
 

through protection f planted rees. Each is lmport.:;: and will be 

discussed very briefly below. Unless seed with a j,..etically suitable
 

potent.al For tho Ate in used, however, th, other fact.ors have little 

or no utiliy. :F vi;.!Ager, are giver seedlings iIclh arn inherently
 

doomed to fail, the work of the sociologJsts, extensionists, and
 

foresters can be destroyed quickly. 

B. Social/Cultural. 

Most vii lagers have yet to realize that they must start growing theP 

own tr.. crops (fuelwood, fodder, food, fruit, etc.) if they and thc r 

chiidren are to continue t occupy the ;za'.e land wh i.e .iving @bove a 

bare-exis te n-e level. Any rust become r. itted to p . chi.ng, tening 

(weeding, perhaps wetering the fit y.'ari, and prot,utng the trees 

from browsing . from prematwre ha, v.sh,:. (N'roere they hi,e bee 

asue hnrvcshir right ~ind i-, bau beeorutainedin crionitsent 


plaritations wsr. do.wing wr]" af.e- ,w.j growing seasons,
 

C. atehinenvironents of seed orilTrs and %iarin sites. 

Geunetic researb wit; ,ee and shrub species has revea led tVat each 

spenie:; dJoes'3b un,aide' a ;profic nor. of rviroro'-ri, ] "ditions,
 

profesAion.al appr'ah to r nfrstat r. .-c hre s that S A.7.
 

.
 

match these rq:w rement with the specif' scol I and r!i nt, 

characteristics of tce avajiable tLanttion nrean. For exavpi,", one 

of the present ,nirn,, treen, ,eujaena ,lum. 1,' , ,-n g:-w,, n a 

comm b,,nuively ie rarg. o r.t1 rn, - Q isplray iAs c'ded 

produ ci,,,ity A r;,uirnn a basic Q I o" : to 1Oo, a we! " A nrn, 

fort sters recwr-ze tie speci al adapttons or poteci al spe-ioa acd 

fertil, cit., we! I do:nte btr I anual rainCall of 1000-. 2 mm, an 

elevatlin betr.;een 0 to 500 nero, ear , 17, 18,29) 
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otic species or i!ving aecies 	 L site where it 

"i.the measurable factors,. (rainfall amounts and pattern.of distribution, .
 

temperatures, water table depth, biological competitors, etc.), il 45,
 

reasonable to try to match major climatic and soil conditionis. 

...Foresters and other professtonaln (in soils, climrate, etc.) versed in
 
the art of matchiroesi mnmental factors can play major roIP on US
 

A.I.D. project identification, design, and implementation team:,. They
 
, can participate in the examination of exiidteng arid poposed pntation
 

si.tes fand prmakev.i@uable.recommendat ions. for selection aofthe ltes _ 

most suitable to the fast growing speces Wich they reco t iend. 

AID/W has shown its recognition of the need for this type forestry
 

expertise by funding a Forestry Support Program ymP) within tUe
 

USDA/Forest Service'/W. Staff members of FSP include n genetics/tree
 

improvement specialist and six others with reforestation experience 

canparc appreciation of the value of matching seed source and 

planting site reuthefas seves pecialiests , four in Washington 

and three in regional offices, are available to the mtsseons upon
 

request. In addition, FSP maintains a roster of potential consultants
 

in all phases of forestry who are available to assist the missions
 

(4, 28). 

D. 	EstablishinE species/provenance trials or demonstration plots is
 

necessary to ensure that the best adapted provenances of each species
 

are being used (See IV.D.2.b.). When new trials are established, it
 

would be wise to include the most promising indigenous species as
 

controls. Under plantation conditions, a fully-adapted local species
 

may prove to be more productive than any imported species.
 

Once trials or plots are producing seed, they will become valuable
 

collection areas if they have been planted on representative sites.
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ProtectIon of__L"'n~a*'2 n 

With the potential for plantation damage by fire, by goats and other 

livestock, 'and by premature harvest, this factor is believed worthy of 

comment in additton to that' in Section V.B. In India, non-damaged 

plantations were observed two growing seasons after planting. 

The key is commitment by villagers. The basis for this commitment has
 

been to have the villagers plant the trees and in turn, to give them
 

harvest rights to the trees they plant and protect. Without this type
 

protection, even the best seed is of no value.
 

F. Nursery operation to convert seeds to plantable trees.
 

Observation of nursery operations in two African and two Asian
 

countries indicates that this is usually not a problem. Most
 

villagers are farmers who are adept at growing things. However, when
 

asking villagers to grow species with which they are not familiar,
 

advice should be given on pregermination treatments, if needed, depth
 

of sowing seed, control of fungi, etc. This operation has been the
 

subject of how-to books and papers (6,9,10). Although a vital link in
 

a reforestation program, it is not believed pertinent to go into
 

detail in this report.
 

G. Seed collection and processingpjanfng
 

Most US A.I.D.-involved countrios ha e been collecting and processing 

seeds from plantations and r.raturnI standsi for a number of years. 

However, if a mi.ssion knows that )ew species are to be used, it should 

ascertain if local expertise is adequate. If not, the mission should 

seek appropriate technical assistance.
 

VI. Problems with tree seed proqrement 

A. Background 

From US A.T.D.s standpoi'nt, there ,r'e t;wo principal problemi, 

involving tree seed p,- .curement. The first is a lack of recognition 

of the important role which .ieed plays In any reforestatio1 s3heme. 
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The second involves the prov. [on C -uired tWKicl 1' niaice J 

assistance in procuring seed from P',ternl .;ours and 4', rolcti 

the seed with the greatest ptent , ifVi OW 2-w I o ...:ca. 	 ,". 

Even among forest-ers the el" tlo"_vanip betwon Or .pe-..
 

provenanco Gf and the so'e;;(f 3 pl pi Q1 Me
s~ed used~ ofi~'~ 

overlookLed. A pintr o fo ,re, for e;:r,"pl, IW i. ,.y 5-,-udgod 

the result f" .ngt ,i' t P or W l s bqo, i"2 -:.. 

was thO k' rs W' for e j n ;cP rrm lt ", r- 'O iMrr , ' ' !n. 

the avalinhe s t- *ould cot suppLy the ,,ir' oolar o "A ns'F of2' 

th: species or orvnance chosen for' planting. 

Adpquatp recogn~ition of th, mpo tne or r'nriy -& i :rh.hn' 


potentiali on a o , I ftc site cannet OneCmna a realit v nti. a- propria-te
 

technincal ePxperti- av.ni lable from he e -,v .tager of desin W
 

each project. Th. second probl rl 0 D s n prov WK
 

required OeUMhic 1dvince and :A:1.ttn,,. n.i:.w, is
 

dependent uron a pprogram er suri..",r • ' o ", y, -ri , 


finding individi nl ''t a bank r r rind '' ," . '' , : - i ,
 

and rForeai -tion. practlce- l 'o ore ivau i-h,e . , r,ice.t,. -. to
 

ad jse missinso on fOctors :.h . nu'hv, 2':i,, of owe,:': ,r '
 

whom to contact to procucre ;(:(i .- 02' , .w"-rneO.an!n, 1 th"o pw pIn to
 

consider when .o etingt :3,ed ho''or!,I.ca y.
 

l. 	 Probem.proenri n. qunt., I P .eo.of seed 

1. 	Local
 

a. 	 Annual quantitite; of locally grown seeds are often redodnd by 

poor' crop dip to inadquate f owden.years od'ci 

etc,., and by -orap-titon')~'' 

conflicts with labor nensiva rp ,'ow ' n, 0"-n-, 

seasons. T n t .. r,. location w : o-K r ' ." fl) ,-ino 	 'i 

lack Of ruril t'i lo "r nr.,,. ot rherpNt' ,; co, 

prob . 0ls. 

1/ 
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spesesprolem ca emnmzd y-trn eeds of those 
specis wh can.rotain~viability, for, a year or 'more. 

However, if planting is tobe done with species such as neem 

(Azadirachta indica)' which produces seeds which can be stored 

safely for only a few days, a poor seed crop means a year's 
delay or until the next crop (6,13). 

b. In countries which have not had a strong genetic research
 

program to complement a dynamic forestry department, thought 

is seldom given to the advantages of collecting seed only from 

trees which have exhibited their inheritance of superior
 

growth characteristics. Although the benefits of breeding
 

cattle or fruit trees for specific traits are recognized, the 

potential is still not widely appreciated for many tree 

species. 

c. Another seldom recognized problem concerns the use of seed
 

with a narrow genetic base (that is, using seed from only a 

few trees, which may have had common parents, to reforest 

large areas). This can occur with local (Lndigenous) species 

if large quantities of seed are collected from a small area,
 

It can occur with exotics which may have been introduced many 

years ago with a handful of seed, possibly all from the same 

tree. Unless it can be determined that host government 

personnel are taking precaution:n to maintain broad genetic.a 

base when making local collections, the project. budiget ,hould 

include (unds for both ov ,rseas and local training programs to 

eliminate this problem.
 

2. 	 Overseas procurement problems 

a. 	 (i) It is often difficult for host government forestry 

departments to obtain even a few hundred dollars of foreign 

exchange (US $) to buy tree seed versus items which are more 

important politically. US A.I.D. project seed should be
 

included as a specific item in AID contributions. (ii) Not 
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knowing whom to contact is rther problem !'or some countrie:

desiring seed. U! A.I.D. m:issiors can help by nupr_ yni;; 

references 11,18,20, 1,22 or by ,t;--ith- If-

professionalI fores ters or other sour',o wh;o are knu,, W have 

up-to-dAte informration n o plier W tro' p .
,ontiai m', 	 I 

b. 	 Less well known problems include: ( ) The importance of 

long-range send a,.itidioPuepl.l-ng, to , *'rnoictaLb, 
1
demands, n;nr, s:eed [pp''.r are h'ni ,nt to K ,Kr large 

Iin v:o1r adq 

speclfl; w! b r',ir. to :;prj-, pos'vtPninnr,; anvd julilH ,'s A 

vinble sen, , q not dno 0 nt P; yevr ahad, ., OW 

qlun 	t.'V ''a,- < d iy, i V f !;l, 

ered 

seed may not be a'.' ailble when ne edd Evn 7, y,,' notice 

is not enough for sme -pe.c' which d, note.b.e,'o 

crops every year. For non-.. orab, pe' , L 'o.ui as ; . 

advance ,rran,.nemonts are a'.;o rrn ed I '' 1 n- m.,5no ,':r,-

can be put into tie -Ld"3 soor no nee& y"nr t, ,nur,. 

(Hi) A od for co;u'ned 'ov-', rest ing' r i''',.nn which 

naturally occupy obviouliy Qiffer'it eonvir: nn il ibs. U' 

A.I.0. projents make L::rr 	 W vr:.:2n;rs bycan ,,x3n r' nii' K.'il. 

helping diocover the Speoi.,,'ov,:,,'. winh will yed the 

greatest quatit;es of the products tLcy want and nieed most, 

I) 



:O'F<)1MFiiN',D,] NS' AND CONC:.J2S[INS': 

I. Assumptions 

As a basis for making the following recommendations some assumptions had
 

to be made:
 

A. 	 In addition to arhievio. 
long-range politieal objerw'v,.es, US AI.D. is
 

sincere in hel pig fund projects to prod ace maximP4i quantities of 
fuelwood, fodder, food ,
I I 
 &M, an! other W..est by-products 

which will. be avail.abl- cor I hynefll( 	 intend.d ,aries, the rural poor
 

(vii a..r. ,
 

8, An a means of Ne(ompll.inng A a nv, I; A. T. Is wli 
 n, to arrange 

for the . . .lrinl .mp rt.Ise and 'u , I n, n t to(d (!113'!(' the first, 
major e i . t .n j-ograrm: r.:..t ing adequate quantitis 

o tro .
 seed wh :c 0 i. O n " V !.y a,.apte,.d t. .,row i;,,ii c;n !,h:(7 site 

made nvailablein vanr i A(l-a-sistedl tu-ries. 

Reornmendatons 

A. 	 Ea . rojeu shou l.dhe 'I,;gned primarily to meet the needs of che 
principal henln i i ni., Or viil ,ge'n. The ,hoica of spe,:oi,
 

locationI, and n
,Wi of p!Qn , n -to., lhoul]' h e -',p made 

cOOnsull;':'h, winki 
 : Vn.';:, will
ifn,'-,"' , WHO A.rvest thu_ PCO,.UC4.0 of Mh
 

,
:3')ola] !Paco);, Cc: -st1 yp.p 
 p}:4nt,, i, . no01m of tho
'4nn'r.oto, itmelr!i 


vi1lviN t X u! n 1 i Y'  o is E c es 

(Note: In ... . an j 	 'r, -h&... 	 ya Project, evidence 

of ouo' curmM-0~r can no* '4~se. 

B. 	 Te-hni"ai tiv inputand 	admirr - into foresry coflpor nt.. of US 

A.i.D. projects. 
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It is recommended that AI)/W and K! Ju AIrector Ins L on more 

technical and adrimnistraf vn Apat into reforestation portions of U' 

A. I.D. pro iccts, 9ome Purrpn . p~roj~cts~ inv>~ rig o''i'n mill.Iion 

dollars 'vontr itiictn hr the orWntry wompen,. hve not hy, adequrate 

nadvice from F'or'eiters wi"th a reforyst o hni , T Y"ng;'wr' 


especially true of projects .undd with VFh contributions.
 

FFW projects are generally repoed to be plan ,.ng Oarge areas with 

assistance .Rcumce.t;little or no techn ! cal nor ie{r a-,st, ioan 

should be done to a high ,;tandar, In:crpn; or-im i, n ne.iedd in 

selection of speC p;rances. in <"n an Q3u5C , 

maintenance (weed ing, proc )., On oem opr' ,nts considernttto 

should be gi ron to red 'ici nig the nurberr c!" ,e,';,r ,o be planted with 

the ex trqr VHi1is 0 rrd u '!onivirrontl y indi sihserqu(nt,1y to iensure 

successful p anbations. 

C. 	 Better_]ong-range plannin' cfr0forestation in .eneral andseed 

requirerents i nparhti.ulas t ?'eeommended. tor:-i ',ron iy ' technical 

and adnis.tr<it ve mo-i to lg of,;" ,d proci.rem,,t '_ neri d to ensure 

O Od ,  maximLe proi '-.io, f,'w	 tc. The gap enof roc, ,,ohM 

productivity of th- land 'v.u]a'IA "or rorentry and the 'demand ror 

forest products .wlens dal.ly as t& land Is deFqrade and the number of 

people aod "'r'I,,ko u( i' , n,, ". y by ws ni the c.me genetic 

prinoJip inT:; hv 	 cur wheat, can .. :r.,,ryas br niwo , etc., 

maintain iMs roent level of prd,i:tion with the reduced area of less 

fertile land. 4:inpe neld costs wil. Involve lesn thMr 1t of total 

proje.cnt ts, .s bellved Ind,' fen.s te to ; low'lpo)or piarlnin[' and 

staffing to prevent getting the best available seed for each U5 A.I.D. 

project. 

D. 	 Establischment of a procedure to mIke,;ea-vairo oct funds .ydil.ble, 

specifically designated for overseas seed procureme n id I oc-,al seed 

collection, is recommended, especially on projiets requr .,rig long lead 

time becau": , 
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I et will perinitt th 1 has e of s 1- adapted to planting site 

in4 adequate timne for nrsrery Sowing.~ Although there is a 
calcuJated risk in zacquiring, ge~ed before the project implementation 
paper (PP) is approved, the risk is~small, the advantages great.A 

The alterniative in to rlsk .tol-4 f'ailure of the plantation due to 
getting ill-;tdapted sed or t~o, delay the project by a year. 

2 .. LDC forestry departments often have difficulty getting approval vo 

S ifspend limited foreign exchange reserves for overseas soed
 

procurement, 
 Use of US A.I.D. funds for local u9-1lection would
 
Salso ensure having seed 
when required. 	 Funding both activities
 

* 	 would give US A.T.D, a better opportunity to inionitor this critical
 
phase of the projects.
 

SEven 	 though, only about 3%0of the seed needs shown in Table 2 will be 
S '-importd, it shOuI _b remmb.er~ed.that.thi s seed is- ex pected- to.be- the

basis for the trial plantings which will furnish information on which 

to base reforestation of' many thous3ands of hectares. Selection of the 
species and provenances should he based on the advice of appropriately 

trained forestry professionals.
 

E. Meetingprofessional advisory aupport require,,ents. 

It is recornended as an interim :solution, that a staff member of th> 

(Tnternational) 	 Forestry Support Program/USDA/US A.I.U., Washington, . 
D.- ., be assigned the remponsibii.ty for r-viewing reforestation plans 
at the PID stage, approving or recommending the choice of 

species/provenances to be planted, and for coordineting procurement of 
all seed which will ;:,,,ported for a project. It is further 
reconmiended that rwer y examine-he al(-rnjtive means of providing 

needed professionsl advisory supp-)rt c-, ri "table ind adequate 
long-term basis. That sopport would include provision for maintaining 

a current list of institutions of all kinds which would be able to 

%upply seed of the species w}h! have promise for use in AID-invulved 
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countries. Following P11) reviews, advice sho,.]d be provided to 
VID-mission personnel , who would n-: arrangements For seed
 

acquisiti on. Technir.al s:port should .also he m3!e 
 avail able to 

advise host government:3 ano! 41 A.. 1. desin rnd implementation teams 

on matter'; of seed procurement r . Tn '.orking "th p!ost 

government,, teehnical advin .:uldIs mnantain nlose c ntart with 

forest rne'( rc h unit. 

F. 	 Technical recommendation:; 

1. 	 Seed procurement source 

qcquIs!tion of seed tn an international scale Involves contacts 

w th numerous 'rgani..aton3: "ornnercial seed suppliers; 

administrstlyv, anJ ',s."r'ch br;anches of gvernmonts and 

"n! verli); interqitton-i '.r"ganizattonn i, as ,N/F'Ant!v, 

serve as intrmeiarts, volutir'y 4r ups nqh 7 R)clkegfl-r 

Foundation .ni n Baptist missi I in Hait '"!] a:3 herbar.: and 

individi s who have been 1tnivc,.ed in Kh5',.rnat lna seed trade. 

Lists of contacts are given : these ref'erences (1 1,18,20,21,22). 

it is recommended that: 

a. 	 Missions that do not have seed procurement expertise seek 

appropriate profyas.onal assistance before purchasing seed. 

b. 	 Any arrangements made by US A.T.D. for providing advisory 

service support should include the p,''pra;vin of an 

up-to-date t.ist of international seed suppliers. 

2. 	 Development or prour,-mer of plant materials, other than spd, 

for refr', rti,.,'. 

Rooted cutngs or clonal seedlings from tissue culture or other 
means may ave merit F'or use on some projects. Tf it . is Fias lhe 

to e:pect the host government to use available W-hniques aft.r 
the project in term'inrnen , it !a r'econm nde,1 Y ,;'. ,rime,tl 
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plots be entablished by one or both techniques during the 
project's life, If such clonal techniques are to be used, caution 

Is needed in preserving a broad gene base, I.P., clones of many 

(not a few) parent trees should be represented in ay trial or' 

plantation to prevent inbreeding and possible catastrophic losses
 

from insects, disease or other unforeseen factors such as
 

hurricane-force winds, and unusual drouth period.
 

Both techniques may be useful for small scale establishnPmnt of 

seed orchards or seed production areas even though not economical 

or otherwise practical on a large scale.
 

3. It is highly recommended that seed production areas and seed
Orchards be deveoped-.to prod uce-kocally- large" uaht;ities of
 

species/provenances which 
are known to be very productive. In a
 

few years these ai eas will repay their cost through more
 

dependable, less expensive supplies of :ieed. 
 For example, Panama
 

reported in November that locally produced teak seed 
cost $52/Kg 

versus $110 for imported seed (30). There is less chance of 

damage to the seed, also, for it will not have to go through
 

quarantine and it will not have to be transported long distances.
 

In sne ins.tances, however, local production may not be fea,'.ble. 

Malaysia's year-long growing season, with rainfall every month in 
an average year, was not conducive to production of collectible 

crops of Pinu- caribaea var. iondurensis (27). 

When o.,Aablishing such :,-as, it L; re,,oirnerded that, Help in 
deslgn and estmbl;- inent techniqucs be requested from 

appropriately qualifiod profe.isionl- ources, 

14. Tt is renommenrded that host government personnel be given traini ng 

in both loca'[ arid overseas se,;d procurement. VisitIn, con..ultants 

should give training locally in evaluating plantation s!...es as a 
prelude to establi!,hing species and prm'enance trials. If old 

plantations are avallable, they sh d he used for training 

purposes. Training :houd i'; be y,,ivenoverseas at geneI ,s and 

,fatItie ind 1n mak ing Cel, evalu;itions. Such 
tlra inng , id be specifted in,project documents. 

2/; 
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5. Either as part of identification nct!iivtes for a reforestation 

project or as a separit, aerivi ty, it Isarcommrnonded thy. AID 

missions evaluAte their host government', sei 1",lection and 

storage facilities. If it is ,, termJled tit sid u ., 

structures and equipment are lowering the volume nnd quality of 

reforestation, it is then recomended that a .r,:! project or 

grant he proposed supply needed fa,' inand equi pmen.uto ilits 


6. International control over tree seed labeling. 

it Is believed impractical at this time to recommend that all 

imported tree seed used on, US A.I.D. projects be certified as to 

geographic origin or other ra ,. For ,,;eeci whicoh mr.c from 

some of the Iessr dev lupM roun.res, it will he neces ary to 

continue to trust the Integrity )r the cornmerci al seed :u!pi er. 

For small amo unts of tree seed which -un' rrm 1 govern n, ' 

agency or res;earch unit, there In seldom need for cert ifi ratior; of' 

data on the l.abel. For local seed, na certivication is needed. 

Possible alternatives on US A. .D. projects might include informal 

checking by a representative of US A.1.3. workinL in the country 

of Collection. 

As a matter of history, it was not until the European nECD 

(Organization for Economic Common Development) decided to require 

certiftcpt on o)f imported seed hat rwtst state: in the USA adopted 

a f'ormal Iro ,od cart fic;a] , pr0 ,r'irn. Fro i rio't US area,, 

certification tad;iy .q;'not. Wi ly gonolt, jun1Ity except R; to 

species and gv,,,gr aphl, origin or' the collect ion. In developing 

countries, nertificatlan of 3eel origin is more or less unknown 

(7).
 

. Interpretation of existing plantations in US A.I.D.-involved 

countries. 

It is recommended that an evaluation be made of existing 

plantations. Documentation of the renults would nvrve as possible 

guidelines to pl ann,n, ., future reforestation efforts. 
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There is a serioun lack of documeuntation, except thiose ostablished 

by research, units. For, example, Leucaena leucocepnala has been 

plaited in Africa for about 100 yrears. Records ar, scarce. It is 

not 	 known why Leucaena is found in "large" quantities in only two 

countries, Tanzania and Malawi (16). Perhaps there are available 

areas where the improved varieties would grow very well if planted 

properly and tended for the first 1 to 2 years. The same 

questions can he asked for other potentially valuable species. 

8. 	A recommendation is made for continued provenance testing for
 

species which naturally occupy obviously different environmental
 

niches. US A.T.D. projects can make maximum, long-term favorable 

S... c.. ,(,the., ru ral...poor).by hel ping-di;scover......... ontr ib utionsto._villag ers 

the species/provenances which will yteldthe greatest quantities
 

of the products the villagers want and need most (fuelwood,
 

fodder, food (fruit, seeds, etc.), and other by-products).
 

III. Conclusions 

The importance of using the best-adapted tree seed on US A.I.D. projects 

has 	 often been overlt-,oked, e.cept in countries such a3 Senegal, which has 

an active forest genetics research unit torking cooperatively with a 

dynimic forestry department. The oversight iS not unique to US3 .1.D. 

projects, nor is it easy to correct.
 

The 	 under' ying problem is that most p,ople have a mi con,.'eption about the 

ability of' a forest tree :.pecies to grow under diff,-rent sets of 

environmenta,. conditions. This crentes a belief r.hat every tree of a 

species has an eqUal ability to grow -):-- ill sites within its natural 

range. The report by Lacase (13), however, stated that "Eucaiyptus 

camaldulensis trial:i established in 21 countries have shown striking 

differences of up to 800% in growth in volume between the provenances." 
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Future US A.I.D. projects can avoid many of the oversights and 

misconceptions by:
 

A. 	 Employing long-term forester/geneticist specialists to help plan, 

implement, and follow-up on projects, with especial concern for tree 

seed factors.
 

B. 	 Informing high-level AID admini.L;Lra;'.rs of the need to insist on the 

procurement or coll.e(ton of the be.,t-adapted seed at least a year in 

advince. (This will prevent having to use seed which was available 

but. not of the best-adapted provenance.) 

C. 	 Within countries where long-term refore:itatlon programs are to be 

carried out, establishing local seed production areajs, seed orchards, 

etc., so that a country can become self-sufficient in meeting its seed
 

requiremen s.
 

D. 	Establis-ii ,, new trials and demonstrations to test additional species 

and new provenances of species which have already shown promise. The 

best-adapted se, d source may yet to be tested (8,15).
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APPENDIX 2
 

TABLE 1 

US A.I.D. - SUPPORTED REFORESTATION PROJECTS 

COUNTRY/ 
PROJECT NO. 

FUNDS 
TOTAL LOP 

($000) 
REFOR. 

AREA TO 
78-81 

LANT (Ha) 
31-86 

NO. TREES 
LOP (000's) 

TYPE PLANTING 
(SEE LEGEND, PAGE 1-4) 

AFRICA 

Botswana 
6. 00'7 3,780 207 6 80 86 Fuelwood, Poles 
Cape Verde 
655-0006 

7.-e Cambia 

6,275 58 61 119 450 Erosion, Fuelwood 

535-0205 1,575 671 297 1,053 13,500 Industry, mul4-Pur.se 
Guinea 
698-0410.35 500 13 0 3,000 1,500 Erosion, Fuelood 
Kenya
615-0205 

Mali 

4,800 483 0 760 1,500 Fuelwood, Fcrage 

625-0937 495 100 0 25 50 Woodlots, Research 
Mauritania 
682-0201 6,151 107 0 130 130 Woodlots 
Mauritania 
682-C235 (0220) 10,675 1,332 400 3,179 3,179 Woodlots 
Niger
683-0230 3,800 281 0 400 583 Research 
Niger
6o3-0240 13,582 434 0 434 656 Woodlots 
Senegal
685-0219 3,100 2,100 800 2,360 2,000 Industry, Fuelwood 
Senegal
685-0224 8,000 100 0 1,1400 750 Woodlots 



TABLE 1 (cont) 

US A. I .D. - SUP,).RTED E ,'T _PROJECTS 

COUNTRY/ 
PROJECT NO. 

FUNDS 
TOTAL LOP 

($000) 
REFOR. 

AREA TO 
7L-81 

PLANT 
1 

-Ha) NO. 
LOP 

TREES 
SEE 

TYPE PLANTING 
LEND, PAG 

I enegal 

* nega! 

5-02"7 

T.nzi n a 
5-0-!3 

126 

211 

14,591 

40 

48 

0 

100 

5 

2,000 

80 

355 

2,500 

1,000 

3,600 

6,525 

Woodlots, Africare 

Woodlots, Africare 

;Woodlots 

"-:160 
Tan a 

Ami_3Ss. S.H. 

J-uer Volta 

500 

100 

9,457 

53 

4 

0 

0 

75 

0 

60 

0 

10 

60 

75 

19 

Woodlots 

Ambassador Self-Help 

Woodlots 

-_ 

6-0235 

5,000 

5,958 

50 

0 

63 

0 

87 

500 

90 

250 

Multiple-Purpose, Africare 

Education, Research 

J V. 
62- ,')37.08 
U . V. 
50939 

ppar Volta 
6Q5-0250 

DDr" Volta 
254 

Upper Volta 
.6%-9937 

56 

50 

2,300 

1,025 

50 

0 

0 

250 

158 

0 

0 

0 

0 

0 

0 

12 

12 

160 

1,490 

12 

12 

12 

134 

1,100 

12 

Demonstrations, Agro-Forestry 

Demonstrations, FFW 

OPG, PVO, PC, FFW 

OPG, Africare, PC, FFW 

OFG, PC, FFW 

Sub 102,517 6,489 3,807 18,218 37,252 



TABLF 1 (cont) 

US A.I.D. - SUPPORTED REFORESTATION PROJECTS 

COUNTRY/ 
PROJECT NO. 

FUNDS 
TOTAL LOP 

($000) 

REFOR. 
4REA TO 

78-81 
PLANT (9a) 

81-36 
NO. 

LOP 
TREES 
(O00's) 

TYPE PLANTING 
(SEE LEGEND, PAGE 1-4) 

ASIA 

India
336-?<5 

T A 

OPJ3 FFW 

Indonesia 
OPG & FEW 

I donesi a 
497-02tz 

Indonesia
497-'9281 

Indonesia
497-92-6 

25,000 

---

1,626 

12,500 

22,850 

24,000 

11,113 

-

0 

0 

2,435 

110 

0 

4,550 

62,340 

80 

0 

0 

G3,.3 

0 

0 

80 

2,435 

200 

158,000 

2,840 

37,404 

200 

2,700 

120 

Social Forestry 

OG, CRS, FFW 

OPG, PVO, FFW 

Erosion, Multi-Purpose 

Erosion, Multi-Purpose 

Agro-Forestry 

367-3132 

Nepal 
367-92 

Philippines
492-0239 

Sri Lanka 
383-0055 

Tha493-02iland 94 

Thailand 
49 -))304 

Thailand 
493-0308 

27,500 

26,700 

5,000 

4,350 

10,000 

5,000 

10,000 

754 

1,070 

40 

0 

127 

212 

101 

20 

200 

120 

3,182 

0 

32 

0 

10,308 

9,159 

390 

19,818 

120 

928 

1,052 

25,800 

3,250 

700 

54,350 

300 

200 

650 

Woodlots 

Multi-Purpose 

Multi-Purpose 

Erosijn, Multi-Purpose 

Woodlots, Erosion 

Erosion, Woodlots 

Erosion, Woodlots 

Sub 174,526 16,268 70,524 107,830 286,514 



TABLE 1 (cont) 

US A.I.D. - SUPPORTED REFORESTATION PROJECTS 

COU7RY/ 
PROJECT NO. 

FUNDS 
TOTAL LOP 

($000) 
REFOR. 

AREA TC 
78-8 , 

PLANT (Ha) 
81-86 

NO. TREES 
LOP (COC's) 

TYPE PLANTING 
(SEE LEGEND, PAGE 1-4) 

LAT ;MERi CA 

7 _-TitleiII 1,51 1,51 1,,"5C b,630 15,678 Industry, PL480-III 

.m. Republic 

S9,800 5 0 2,700 3,000 Multi-Purpose, Research 

1a 80o 240 0 800 200 Erosion 

:!nd u ras 
8,000 2,10C 0 2,800 3,000 Erosion, Woodlots 

15,000 5,462 0 5,462 10,000 Woodlots 
anai Ca 

065 ,500 0 C 40 130 Research, Fuelwood 

2 15,000 749 735 398 2,300 Erosion 

:5- 10 ,10,00 3,9655 5,422 5,247 10,000 Erosion, Multi-Purpose 

527-0!5£ 11,00 1,i6 328 1,072 1,500 Erosion, Industry 
-,ru 
_Z-133 200 17 137 0 337 OPG, C'RE, Industry, FFW 

Peru 
527-C'2.5 1490 9 18,154 0 27,793 OPG, CRS, Industry, FFW 
Fe-,I 

n 7 500 : 648 560 1,500 OPG, FWD, FFW 

RiD,!Car- bbean 

450 Q 0 60,000 80,000 OPG, PVO, FFW 

5 'S -0 12. 500 1 47 194 2,100 Erosion 
ROCAP CATE) 

5, 3 385 420 Research 

Sub 110.258 15,21;L 269,96 35,288 157,928 



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

TABLE 1 (Cont) 

US A.I.D. - SUPPORTED REFORESTATION PROJECTS 

COUNTRY/ 
PRDJECT NO. 

FUNDS 
TOTAL LOP 

($000) 
REFOR. 

AREA TO PLANT (Ha) 
78-Si 81-86 

NO. TREES 
LOP (000's) 

TYPE PLANTING 
(SEE LEGEND, PAGE 1-4) 

NEAR EAST 

-unisia 

Morocco 
?LJ"5O-Title i 

Sub 

22,009 

75,000 

440 

40,000 

0 

0 

400 

40,000 

500 

44,400 

Ercsion 

Erosion, Industry 

GRAND 
TOTAL 

COUNTRIES: 
PROJECTS: 

27 
55 434,301 78,401 101,298 251,736 526,594 Except for 'WFP(2 Projects) 

353,034 (LOP) 

P-43D 
TOTAL 

CCOUNTRIES: 
P OJT: 

6 
12 83,209 41,943 87,279 107,864 

195,1!13 (LOP) 

211,213 PL480 Projects 

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

NET 
TOTAL 

hCOLINTRTES: 
RPROJECTS: 

21 
43 401,092 36,458 14,019 143,872 315,384 Grand Total Minus PL480 

157,891 (LOP) 

~~~---------------- -------- ------- ---------------- ----------------- -- -- -- -



APPENDIX 3 

TABLE 2 

US A.I.D. LIFE OF PROJECT 
SEED QUANTITIES NEEDED 

(Estimates as of 1/82) 

SPECIES 
PLANTABLE 

&EEDLINGS/Kg 
No. of 

SEEDLINGS 
No. 

__K 
of 

s_ 
Kgs to be 

[MPORTED 

Enealyptus 
Eucalyptus 
Eucalyptus 

species 
earnaldulensi, 
globulu:s 

200,000 
770,000 
70,000 

13, 10)1 , 000 
20,2(08,000 
55,855,000 

212 
26 

798 

70 
5 

50 
Eucalyptus citriodora 120,000 36,050,000 300 20 
Eucalyptui- deglupta 4,000,000 100,000 1 1 
Eucalyptus tereticornls 500,000 _25O0,O00 50 0 

SUB 180,317,000 1,387 1116 

Pinus species 
Pinu:s cnrihnea 
Ptnij: rOxu r9glhii 
Pinus occidental is 

30,000 

50,000 
10,000 
20,000 

25,080,000 
15, 190,. , 
12,)((), )(0 

577, 000 

q36 

304 
1,200 

29 

500 

50 
0 
0 

Pinus radiata 13,000 61 83 OO 4 714 0 
SUB 114,130,000 7,083 550 

Acacia species 20,000 8,345,009 415 20 
Acacia auriculiformis 00,000 6,1,,20,000 153 100 
Aci a catechu 40,000 5,000,000 125 0 
Acacia senegal 7,000 40,000 6 5 
Acacia aliida -100.._ 56 0 

SUB 20,064,000 755 125 

Alhizia lebbek 10,000 13,635,000 1,360 0 
Albizia (falcataria) 
Albtza ('olccana) 3 0 0 0 0 .50,00 283 15 

SUR 22,135,000 1,613 15 
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TABLE 2 (cont)
 

IS A.I.D. LIFE OF PROJECTSEED QUJANTETIIE:; NEE.I)ED 

(Estimates as of, 1/82) 

PLANTt.L. No. of No. of 
SPECIES SEEDL ING,/K. 'EEDLIGS __ s 

Ca.nuarI na ,et (, Ia 'qTO700, 001 '0, 800, 00))O 
u,?I Ina rM'or,, 1,00 K,700)0 ,oo ,250

Azad I r'aclit.a I,H ,a 3, 000 'f, 919,600',90, 
.,',,',n1.,n 'oe" 'lja Ia 1(), (1(00 '8,0. 65 , o,; A, '797 

..o-bl': i 'r !r ,l'li t'o I.!. 10,00rorIi ,'(00, :(' I , 170 

' ,
Arn," ( .ff'li a ]e 15;) 9.,G)8(, .) 60, 63; 

'r'6:;'l:otl: i
c 25, (00 5 325 ,000 21
1,550 1, '350, a0)0 1,000 

Co,f , :,r . 2, 000 800, 0)0 I00 
,.I i)ma i.a; ',s 2,000 600, 000 300 

in 'i:t) n 10, o)0 800, 000 80n 
,pe('Ie ),000 , O00 000 110 

,I'";it.. e 200,000 1,,.83,0"'" 110 
" . I!-- 
v,,11:; 10, 00 116(O0 I6 

C a i am a 37,000 1,150300k ';
C;rev I ea r, 'i 100,000 30, 000 
ral] i anir i. , ,,, e. I)00), 7m,330, 000 3.3S3w l.:n,_ y a1ac -Fci) ]~Y 2, 000~ , 60,000r) ; ' 

-) J2r( h ,.. |im 

(No. )''I'a - 0 

TOTAlS, ----- i87,0 '1i, O0{ 10,7421, 

s Spec en 0'_000 0(5119 5Y. 

GRAND ''A L8. ('90) 526,594,000 109,742 

7 pn el-.')!,ed other ]oc; I y prodlicF'd !,peei e:large .y of rru lt trees or 
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Kgs to be
 
TMPr0 TED 

1)
 

801) 
20!h
 

,)0
 

100 
250
 
200 

0 
80 

30 
3 
0 
5
5 

.4
 

7, /9 


