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TREE SEED AND PLANT MATERTALS ASPECTS OF
US A.I.D. ~ SUPPORTED REFORESTATION PROJECTS

SUMMARY

In the late 1970's the US Agency for International Development (1S A.T.D.)

resumed a program for helping fund reforestation nrojects in a number of Lesser
Developed Countries (LDC), 1In add!ticn %o ~he goal of rectoring deplotnd or oo
longer existent “orests on land easily aveessible to the rural poor (villagers),

. ‘

so that they ~»an become gelf-suffiisn® in mee!

anede for fuelwoad, forage,
frutt, poles, small “Yimber, medlicine, and cth.r {amiliar fovaest producis, U9
A.T.D. reforastation projects are bheinyg des’ ned with ofther long-term tenefits

in mind: (a) tc restore agricultural nroduectivity, (for bhoth hons consumphion

and as cash crops); by moderating the crowive ofCeotn o7 wivnd, vrin, el sun oon
the so0il; by enriching the soil throozi denonnitton of ante‘ant..containing litter
and by nitrogen fixa'ion {leguminous spocies plus Alnus and Zasuarina spaeies) (8)

at the root level; by providiing shade {or humans, livestock, and many other forms

of life; ~te.; and (H) to improve water quaiibty and ralse water tables., The

magnitude of US A.I.%.'s reforestation activities In the 1975-1980 pariod are
bl

discussed in Sections ITILA. and 77 .C. arnd itemized in Annexes 1 and 2.

(Projects ~ompleted hefore 1931, tihsne mobt erpeched %o be intsiated until 1982 and

those which will not be completed by 935 have not Heen ineluded,)

This report is concerned primarilv with recognition of the importance of tree
sead, or other reproductive plant materfals oueh as cuttings, in meeting US
A.1.D.'s reforestation objectives, As neted in one reference (100, the result of
planting the bhest adapted provenance (geographic sourcel of Zucalyrtus
camaldulensis in some trials in the Mediterranean i 2gion gave a vieln 9 times

(800%) greater than when planting the least alapted source.
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Over the .ust 30 yeers resclon of apecies and provenance triuls in many countries

nave simsiieLv, althougn noi oo tae same magnitude, indicated the importance of
using seed wnich is interently capable of producing max imum yields in each
crvironaent. Tor US ALLLD. upreiccots it s belicvad ossential thav Lechnical
advisers gua’i912d In omatcniny environments of sced source and planting site: (1)
Ye assipaed to each foreshry-related project at its concejitiony (2) be available

for consuitation during ail reforestation planning and seed procurement, and {3)

have responsibility for advising on documentation of result:,

Planning of seed procurement should begin at least 1 yeusr, oreferably 2 years
hefore seed wiil be soun in a nursery, In the past, planaing for seed procurement,
has often becn superficial until zter {inal approval of reforestation projects.
Sometimes planning oecurs only a month or two before seed shoild be sown.

Caleurabions i Oeezion TIILH. reveal that oooi of tree seed s usually less thas

1 of total reforestation costs and much less than 1% of ©-.31 project costs.

Consideriay tnat plantotion ylelds ma, " wero if ill-suited geed is usged, ~Lere

is no economin justitfication for failing vo pian for and to procure the s« which

= 4

3]

-

should grow Desh on eech a2ite.  Tartheraere, 19 +illagers are glven gsead: 35

D !

which are inherently doomad to rail, the work of the sociclofists, extenslionists,

and foresters can be auioxly destroyed,

Rerarestatior ia o reiotively loag-term activity with a minimum off 3 to h wears

Crom the firet olanniny of sosd prosurement Lo the first significant Foovout. Tt

I

belinvin nighiy dosirable to nave the type of continuity in planuiug,

W

is
exacubion, and aocumenua.ion Seoiu can be proviaed Py a parson or oCup U1 persons

auch as o miversiny faculty, a rescareh insvitution or the US #.1.D,~funded

Ty vy Al iy« PN
Suppert Peogram start

Forestry
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11,

Introduction

S A.T.D.-supported reforestation projechs which became achive in Fiscal
Years (FY) 1978-1982 and which terminate Ly WY 10806 Involve 1ife of
project (LOP) expenditures of some $N85,000,000, Tt is highly desirable

OIS

ths: these long-term projects produce maximum qumticies of

1

products, such as fuelwcod, Toudder, food, and ~orstrusticn materials,
while favorably influencing microanvironments, Achieving these objectives
will require a scientifie approach to ensure that onlv tho host adanied
tree species are planted. The step between choosing sonecies and planting,

the procurement of tree geed with an inherent potentisl for desirable

growth, is the main subject of this report,

Proposed to "examine and report on tree seed asprets of LS ALT.D.
projects", this report hopes to create an increased nwareness in US ALT.D,
- involved countries that plantation vields depeond an the dnherited
abllity »f seed to thrive on selented sltes,  The wise selcetion of
species and provenance, and the timely preconrement of seed can mean the
difference bhetween comnplet~ failure and o nighly successful plantation.

Yet in the implementation documents (PP) for 05 nroliects, seed was
specifically mentioned in oniy 3. In many projechts, selection of species

to plant is not made until aftor final apuroval of the PP,

1
US A.I.D.-supported reforestation projects defined

If US A, T.D, is contributing funds to a project involving reforestation,
that project's seed needs are included here., In most cases U3 A T.D.
funds are designaved Tor institutlon bSuilding, training, techniea’
expertise, etc., which will increase the host govornment's lenpg-term

capacity tn reforest and Lo manage forest oand eolated nataral resources.

Al to reforestation Aduring the project and

These contributions are car

to ensure that 't continues alter the project eads,

Hereafter referred to asn "ATD Projectas”,
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Region/ No. of Aid Funding Planting Area No. of Trees

Countries Project ($V00) (Ha) __00n's
Total Refor 77-81 82-86

Africa 25" 102,517 6,489 3,807 18,218 37,252
1

Asia 133 174,526 16,268 70,524 107,830 286,514
6

L. America 157 110,258 15,244 26,967 85,288 157,928
8

Near East 22 97,000 40,400 0 40,400 44, 900
2
u/27 55 484,301 78,401 101,298 251,736 526,594

GRAND TOTAL: 353, 034

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

Cost of tree seed (13,29,30) is often less thar 1% of total
reforestation costs (Eucalyptus species, Pinus caribaea var.

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

total costs. (See calculations below, hased o data from references
and from a November 1981 cable from U3 AID/Pan.ma.) However, when

species with large seeds, such as teak, (Tectona grandis) (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 project costs, In
countries where seed production arcas have bheen satablished with
desirable provenances of exotics, local seed collection costs are

usually less than half of imported costs/Kg.

Projects financed mostly by FFW (PL-480): 1(5); 2(1); :(2); u4(2).
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10.

11.

The resal s o the ollowiog onleulatfons

e wWriter LaoLne

cbtained iy
ana Turke

TYSs Tt
cXh PLE

(Panama Daba,

1981) (Project No,

weeo conparable with those

1960-1981 period in the USA, Malaysia,

£25-0191)

Total Life of irouject (1.OP) Cost:
LoP

LOP

Total Redorestation Coats:

Total Plantavion Area: Ha

Cost/la $

Pinug carlibasa

.~

Reforestation

(a)
(b)

Seed Costv/Kg (Purchased) $ 150
21,500
Trees o 1,111
Plantable Has/Xg (6/7) 25

(5/3) $ 6

Plantabin Treon/Ky

Jiant/Ha

(a)
(b)
(a)
(b)
(a)
b)

Heed Cost/Ha

Seed Cost/Refor Cost (9/4) % 0.9

Seed Cost/Total LOP (9/1/3) % 0.4

From the above it can be seen that tfor

of tree seed o oonly a amall fraction

aosta, Vet o reforestation

projecat

seed 1s acquired wnich has a nlyl

products on a2 given slve,  There v ono

procuring seed wi" potential for oplimum

The C.3.7.R. e Auatratia rapor AEHLS

of $5 per secd 1ot pius &5, 4, or §9 per

v

species (13). This would be $300 to

"Cubaexport" in Havana advises that in €3

$136-138 /M, FOR Hav and “uwo

N
S5 '»‘/"'-Q..

Cnay,

respeanively, Evan oan Sheso

Tuss than 19 -7

ramaing

il

$16, 800, 000
$ 7,450,000

a large scale project
of total
projoct. i
potential

coononic exa e for

Etveorvrnr -
Loy, bhe

wn L e Lo e
(RN ERT AN oL (PR P

Host Govt.)
Host Govt.)

(AID and
(AID and

Tectona grandis
Purchaged $ 110

Loeral Coll, $ 52
1,000
250

Purch Ya/8
Coll 5b/8

9a/li

9b/4

9a/ (1/3)

Gr/

R B 6
[ON}

k- - S
-
)

Py

oot
reforeatabton and
doomed Lo ailace unlesy

ror produ . ng the desired
a0t

performanc

Lonod sells sced at s prio«
10 grams. depending en the

the saun publication

gelling & Pinus species at

dpecios af X007 and

cost/hae Tor seed
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C. Quantity of seed needed during LOP

An abbreviated summary of Table 1, Annex 1,

is given helow for gevera

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

used were the best available {15,23,24,26,30,31,32,33).

However,

there were several unknrans requiring assumptions and apprerximations.

For example, if the only given fact is that 1200 hectares of

"Eucalyptus species" are to be planted, several assumptionz are
AL bl I

possible which will significantly affect the volume of seed needed.

That is, whether spacing will be (1) 2m X 2m or (2) H#m X 4m (2,500

versus H25 trees/Ha)?

Which Eucalyptus species will be planted? (73

Eucalyptus globulus produces about 70,700 trees/Kg of seed and (4) E.

camaldulensis about 700,000 (6,9).

A combination of (1)

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

Genera

Eucalyptus
Pinus
Casuarina
Gmelina
Azadirachta
Acacla
Leucaena
Albizia
Sesbania
Anacardium
Prosopis
Tectona
Coffea
Gullielma

Cther 1

Totals 90 Speaien

LOP Estimates of Seed Required

No. of
Species

(6)
(W
N
1N
(N
(5)
(N
(2)
(N
(1
(N
(N
1
(1N
(63)

1 Includes fruit trecs,

No. of
Seedlings

180, 317,000
114,130, 000
26, 800,000
26,700, 000
23,719,000
20,064,000
28,965,003
22,135,000
11,700,000
9,080,000
5,327,000
1,550, 000
800, 000
600, 000

39,550,200

526, 594, 000

W

No, of
_Kgs

1,387
7,083
38

" 22,250
7,906
755
2,797
1,643
1,170
60,535
213
1,000
400

300
24155
169, 712

and (3) would

Kgs To Be
Imported

146
550

3,279



Tv.n pove Tanie indicaves ohat about S8 ol Lo tobal seed needs will

come from louaas ooa s .o of ndigencus or exotie species or from
indiyenous cands.  The tavle assumen that all areas will be planted.,

h)

Direct seca:my Will require 2 to 20 tlmes more seed (19,20).

V. Factors determining availabiiity of seed or cional materials

A.

Law of Supply ana Tamand

Availability of hree seed is subject to the law . supply and demand
just ag cveryday items 1.ke lumber and palnt, For edomile, as the
demand for Fucalyprus and Pinus specles has dew-loped, so have sources
of supply. With an insured demand, s=2ad supp.lers can Justify costs

of ecollection and lcug-—vern atores 2¢ oie ol an intreased

demand for troee sood 4o glver o

hondurensts D caribges) ), Bell states that the annual worldwide

demand for ©. carlbaea was atoot 0300 Kg in 197, 3t the late 70's
rate of increase, he sxopected a demsnd of about 11,000 Kg/yr. by i
mid=-8£0"s.

Fiji's P. caribaea jlunivation program illustrates yect anotner phase of
demand and runpty. Fiii began planting Po ocaribac: on 1955 and by
1980 nad establichod over B0, 000G fa, dntdt 1970, en foopad L omted
over 000 e, b umported allo ol tha need. My o0 Prdifs v o seed

production crvesednd 1ty neelds, slthoegh ihs plant o v Lrogesan oas

inereased Lo about 2,000 Halsse,  Inoa 1377 paper (20, Do

VFiji is A wmajor producer of Y. varipaes geed and offe s 3 substantial
excess Tar salc’.

On bhe comumerc.zi -cone, by 1030 actana for Po caribacs seed had gvom

50 that orders for 50 Yo oculda be 7 ited from stock by ab Jeast

companices (3r France. The lebhorlands, and the USA) (27y, T g1,

Australia indiopted 14 that seversi seed supplicrs operating in
fustralia are expeotied Lo be able Lo mest commercins ceanivansnts for

: NI

geed, (£.8.7.0.0,, vlvigton of Foreot decoareh, B oy

Ganberra ACT PO0O. Auctialia, can oo oA Liads car supp oy sy

6



Another example of a growing seed demand is documented in "Eucalypils
For Planting", (12, P.585). Based on some 4 million hectares of
worldwide plantations established and planned as of 1972, an incrensed
demand of about 5%/yr. was predicted. “n terms of seed, based on the
following assumpt.onsg, the increase in seed demand to pYant an
additional 5,000 Ha/yr., cotld be 15-20 Vo, {Assumptions: 5,000 Ha,
1,000 trees/Ha, 200,000 to U2G,000 gecds/Kyg. Hobte: The increase in
seed would vary with two major wunknowna: DGpecies: Eo odegiunén hoo
about 4,000,000 viable seeds/Xg; FE. wlobulus ahout 70 0005 ete,  Trees
planted per Ha: this varies from about 625 (Ym x 'm) ta 2,507 {?m ¥
2m), occasionally to 10,000 (im ¥ Im). Nursery officioncy i3 5%ill 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 720 Ha,

In the summary of seed needs for US A,I.D, reforestation proiects, it
is estimated that a total volume of some 139,742 Xg of seed will he
needed., It §3 believed that as much as 97% »f this seed will be

produced loenlly In various types of plantings or eollocted {ronm

Indigenons apecies (JI1.0; Table 2).

Long-range planning {s essential if seed procurement is to he

successful, For most tree species, sesd from external sources should
be ordered at least a year in advance. Missions should sesk the
advice of professional foresters or other sources who have up-to-date

information on potential suppliers of tree seed (27},

One facet of long-range planning Involves the establishment of seond
production areas to permit local harvest of suitable provenances of
exotic species. This would be a worthwhile AID activity. (3ee

Iv.n. u.)






D.

Seed supplles

1.

Outside sources. With proper planning tree seed is usually

available from two major types of organizations:

Commercial suppliers. Tn a number of countries, inecluding

Australia, Canada, Costa Rica, Cuba, France, The Netherlands,

and the U3A, for example, there are companies who ezl wholly
1 ] s

~

or in part in tree and shrub seeds. MMost o theme are 1isted

5]

021,020,

in one of the following referentes (171,18,
If large quantitiesn or special collentions are desired,
arrangements can usually be made, given guf icient, notlce,
with one of these companies. However, in writing about
expected commercial seed demands for the next decade Gallesos
(5) expresses serious concerns about tha possib’lity o
importing the large quantities his ~ompany w1l raqaire,  The
uriter experienced similar import problems while in Malaysia
in 1968-72 (one 40 Kg shipment was never received and two 50

Kg shipments had lost all viability unon receipt).

In view of U3 A, T.D.'s involvenent in large-scale FFW
projects, the agency should be exprassing an interest in the
quality, both viability and interent petential for grow-h, of
the large quantitles of seed used. Whether Toeal or ifmportod
seed, aquality should be monitored iust s the quality of
cement io monitored on construction contracts., The rebturns
can be rven more rewarding because of “he many benefits of

uccessfully establishing forest plantations.

Government and gquasi government institutions, including major
—— e e e et e LN T N L

universities, and international agrn:ies.

For small, research type projects seed may sometimes be
obtained at cost or on ar exchange hasis from units classed

variously as forest research institutes, institutes of forest



genetics, tree seed institutes. forest institutes, forestry
departments, etc. A review of the "Research Contacts”
appendix, pages 205-215 of the National Academy of Sciences
"Firewood Crops", 1980 (i2), will reveal a number of the
organizations In this broad eategory as will the 1976 TUFRO
World Directory of Tree Deed Workers (21). (Copies of the
former are available from N.A.S., 2101 Constitution Avenue,

NW, Washington, DC 20413 US3A.)

From some institutes, such as €.S.1.K.%., Division of Forest
Research, P, 0, Box #008, Canberra ACT 2600, Australia, free

or exchangn secd, in small amount.s

IS

‘o research, will continue
to be offered to developing countri~s as a contribution to

international aid (12),

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

[94]

(USDA/Forest Service, ?. 0. B0y 2M17, Wasvington, DC 20012)
) | ) ]

wight. provide Umited assigtance on an interim basis, ti
Agency snould examine more s 1sfactory long-term alterrnatives
for mesting this missicon service requirement,.

Local sec:

production, Developing self-zufficienzy “rom loeral
seed nrodartion or sead orchara areas 1s Wanly descrable 1 most
countries, This can be douae in At ileast three ways, Uao will
serve Lo reducn onsts of seed, to glve 1003l gove anents control
over seed supplles and to eanure that each plantast on ie

established with trees with a great potential {or vrowth on that
& i

site.

a. Locate and develop existing reaearch trials or plantings
any %ind. 1f these plantings are on sites representative of
areas to be planted, they can be developed as soed production

areas,



Q

Establish new &trials or demonstration plots on representative
sites. These can later be ured for seed production if the
poor-performing individuals are removed, If sites are not
representative of planting areas, results may be marginally

effective,.

It is important to use statistically-analyzable planting
designs when establiching species and provenance triala,
Without sclientifically designed briale, a differense of 10 to

/

15% betwewn Lhe cenet o patentials of o tpecies/orovananoens
could be maskad Ly miantte dUrroronees, yol a4 T Lot g
growth rate fn morse Ui egnagh Lo pay Copoa brean improvensnt,
program, At the zame Yime, #risls showld be designed so that
significant differencez have a visual inpact on visitors as

1

well a3 on statistien' outcoome, 'Inless there is
expertise available, nppropriate technical assiabtance shauid
be requeztad (28, before ordering seed and saelecting trial

sites and in dlesigning “rials.

For example, Christel Palmberg (13) cites a report indircating

that camaldulensis provenance tests in 2! countries

have shoun difforences of up to 200% iy velome irowth hetyeen
provenances . The roport Oy Laecase, 1979) note:n eolear
Indleattons that the Lake aibhicaty o provenance rom Yietorla
(state) in Australia Zlves ontimam results in wonter-rainfall
areas. In summer rainfall arcas, “ashrine and et ferd

provenances [rom the Northern Terpitory and Queensland are

best .,

Use clonal material from the hest trees on renrcaentative
sites to establish seed orchards and sweed production areas,
This is fthe most rewarding bub alse tho mact ¢ ipe consuming,
It is essential that ceed production aroas bo developnd on
representative sites which have approximately the sanme
climatic and soil conditions as the plantatim sites. The

greatest. palnn fn inereased prodastion shonld come from this

approach.,



130 nas reacned serf-ouiViciency for Pinus

[oN
7l

R

1 i3 a4 comnbry

(SN

caribazes var. Dliaor Sooand at the same time has learned

wilch of 22 provenmoes will locally produce the greatest
volume cConcar-enviy with desired sten and branching
elrviracteristicog 2,57, These two papers .re reconmended
reading and can be obtained from the addcess given in the

biblicgraphy.

E. Three categories of institutions which export seed.

1. Commercial supplicrs,  3eed companles are Lhe major sources of
supply “or Lard. pwantaiea, Some copcesna eanes chrate on
collection rom ceorta.n regiong, such as Maxieo nd Tentral
America, AL least one company Will maie apeer. o ootlections in
Honduras/Guatenals 17 the quantity 19 rge cooudgh.  The sanme
compuny usuaily maintains some fnvenior: of une Central lmerican
species and provenances mogt in douand. O her compacnies werely
act a5 brocers in seliing seged,  Cuenocompanies usually hiave

resear:cn dquantivies o seed from oo limized nuniber of provenances.

Since most of the LD bLanve not recognized the value of a tree seed
certification progran for their owrn sronectlon, it will probably
be a mumcer ol yoars bhefore seed origis from such counnries ls
verified or certified {or suport.

A nuntzr of ecommercinl suppliers operate in FEurope, United states,
Latin Americaz, and Africa. Some of them are listed in thoese

references (11,18,20,21,22)

N

Goverument or quasi-iovernment inscitutions or privately funded

institutiong (Ford Foundation, ete.). ‘‘nree examples are glven,
a. CSTEO {Australia's quasl-government Commonwealth Scientific

and TIndustrial Resaarch Organization) (13) has developed a

sead supply serviecs over the yearz in razponse to a demand for

12



seed to reforest over #,000,000 hectares outside of Augtralia
with Eucalyptus species. CBIRD will send a 1list of cormercial
seed suppliers which has been developes n respense Lo the
same demand. CSIRD will also give seed, in small research
guantities to LDC and will sell seed at Australian doliars 300
to 500/Kg to counbtries whieh can pay. The CSIR0O label is a
form of certifi~ation.
b, In the USA the U.S, Forest Service Tree Seed Laboralory ai

Macon, Georgla, serves the same faration as the CSIRO, The

Macon center provides research quantities of spesies native to
I ] I

I

the 11.5. (hased on nunber of seedling: wanted) to LD a%

nost,

Undar certain condltiona 14 can make speelal eollestions 10 it

has enough advanee notice,

¢. The Danish Forest Tree Need Center at Humlebaelk maintains a
small inventory of tropiecal and sub-tropileal species which are
in demand for resesrch trials. A amall charge is made %o

cover sced cost and bandling,

d. Many government forestry departments in developed countries,
MDC and LDC alike, will aell or exzchange srced whenaver the

request can be meb.

Intermediarien,

The UN/FAD (Food and Agrlculbure Organization of the United

Nations) in Home can sometimes be of nssistance as an inbermedliary

«

in obtaining seed for research purpoces. This is a special
service of the Forsstry Dlvision to LDT fo help thom establish
apecies and provenance ‘rials. FAO does not maintain an inventory
or make purchnses of seed, bub upon request will do al’l pnssible

a5 a1 intermediary o hetlp an LDC obtaln seed,

The International Union of Forest Research Organizations (TUFRD)
has published a world directory of forest tree seed workers to

assist LDOC and others $v Joecating sources of seed of the specioes

and provenancen neoded oy pesenreh Lelats o1y,


http:needl.g3

Factors .ntluencing suzce

A,

of US A.I.D, projects.

Generai,

Plantation success is achlieved 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 soeial/cultural, nursery, and site rreparation
through protecticon of planted trees. Fach is import.st and will be
discussed very briefly below. Unless seed with a y~.etically suitable
potential Ffor the site {5 used, however, the other factors have little
or no utility. Uf vitiagers are gilven seediings woiceh zare inherently
doomed to fail, the work of the sociologists, extensionists, and

foresters can be destroyed quickly.

Social/Cultural.

Most viilagers have yet to realize that they must start growing thei:
own trez crops {fuelwood, fodder, food, fruit, etc.) if they and the'r
children are to continue to occupy -he sawe land while tiving above a

Lo planting, btending

bare-existence Tevel, They aust become coommitted
(wneding, pernaps wetering the fiisn vears, and protesting the trees
from browsing -d from premature harvesting.,  (Where thay nave been

assured harvestang rizhts in India, comnitaent hag been obtained

plantations wore cuing wel? afier tws growing seasons.

Matching environmenus of seed origins and planting sites.

Genetic resgearch Wity . ee and shrub species has revealed that eac
species does bese undes a spectific sen of cnvironmentel ~cuditions, A

professional approach Lo reforestatiay, Jicoatea thar U3 4L7.0D.

forvstnrs recognize the special adaptailons or poteatial speaias and

maten these requirements with the specific soil and ~limate

charactaeristics of vhe available plantation areas. For exaupia, one
4.

of the pregent miracis Lroaes, weucaena leuco

ia, oen 40w Tnoa

compa, avively wite rangs of condi fons, Lo Lo display ifvs noralded
H 7 3 J

productivivty [ oroquires 3 besie oH ol 0 to (Lo, a ueii-diuined,

fertiie noii, well dicbribote) apmal rainfali of 10001290 mm, an

elevation betveen 0 to 500 mebers, ota. (.0,17,18,29).

14
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B.

The second involves the provislon of -—equired technical sivice

assistance in procuring soed from eriornal sourcos and in ool

the sead with Lhe greateast potential i locat onilecilons ar

I 4 Nl

Even among foresters the relitlonohip bobuoan Lhe zpecicn pod

provenance of seed used and the soccesd of a2 plantation i3 often

overlonked, A plantarion Failure, tor etmplo, is Vibely Yo 9o Judped

the result of a «ingle cilmpt i or soils Factor opey Uhe ren® oo

was that vhose vasponsible for o geed procurcenent Jlid oost roeopnive that

the avalilable olte could not gupply Lthe ronvironmental regrireme

the speocies or provenance chesen for plonting.

y
nto of

Adequate recopnition of thae imporbtance of preouring seod wich o hivh

potentisl on a ape«iflec site cannet vecome a reality :mtil appropriste

technical exportise is available {rom the earily stagen of desian of

aach project,  The second probiem for 9% A T.D. is no provide o

required rtechnical advice and noaisgtay ls poliovo

dependent uvon o program evsuriug oon

finding individualz with g backeronnd in forest genetion priaci

. 3

Tonnmher ooy

fri

ples

and reforeshation practices ond cho are avolionle when regueestod to

advise missions on Factors sach as ~hnice o

1

whom to contant Lo procura sced Drom ooverasas, and the prinsipl

consider when colleeting seed doncllicaily,

Problems procuring quantitiea ol aced

1. Local

a. Annual quantitite: of locally zrown seeds are often red

LS N provenanees,

ng Lo

nrad by

poor arop years dae Lo inadequate flove-ing, insect domage,

t

ete., and by ~ompatition For labory wian cocd o Uesling

conflicts with Tabor intensivae ooop growing =nd hasyvent Dag
aQpsanna A B T I S I S SRS S e P A TN S L P8 S WU PTSPTR S
3easons., UV B A L0280 LN O0 Bee D pzn il S0 gy @i

lack of rorad trasciport ars obiber polential acilechion

problems,
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knowing wliom to contact 1s anosher

s

problem for some

desiring seend. ALT.DL missions ecan help

references (11,18,20,21,22) or by arranging snntace

professional foreasters or other aourd WO are o
up-to-date information un potential =upptieore of 4r

Less well known problems include: (i) Tre lmportanc

long-range secd acquisition pianning, Due to

RO

demands, commercial seed zoppliers are hositant to

quantities o geed in Invenbtory, I adviance plannt

speclftc with regard to sperles oravenanee and s

viable secd, i3 not done ot leazi a yoor ahwead, the

sced may nob bhe availabie vhen needed, Lven o

G

is Ao Mot Dear o

not enough for some speci

crops every year., For non-ztorable specios nuch as

advance arransements are o 2o reeded so Lhnt ool lece

can be put into the field 13 soon a3z seads soars 5

i) A need for cont ‘nued rmabing Sorog
"

provenanen

ony irormont gl

naturally occupy obvicusly Aif{erent

ALT.D,

projects can make maximom contribhg

helping dtacover wiiieh will

the gnecing/proveninnes

greatest quantities of the products they wont and

by suppl

Tomn ool

countries

5 owith
WL
oc meedt
e nf
aletable
bold large
A1V
ntiting of
dngired
5 notice
viaem,
Lien

LeEms

mature,

oole yich

11
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HECOMMENDAT 15 AND CONCLUSLONS

Assumpticns

As a basis for making the following recommendations some assumptions had

to be made:

A, In addition to achieving long-range poiitical objerrives, US ALT.D. is
sincere in helpiag fund projects to prodace maximier quantities of
fuelwood, fodder, inod (iruis, ebe.), and other i-.rest by-products
which will be availahle “or the intend.d beneflorvaries, the rural poor

(vitiagers),

B. As A means of accomplising A above, U5 AT, D is wiiiins 4o arrange
for the btechnteal svporviae and fading needed fto endure the first
major ster in any refor catation program: Geilting adequate quantitics
of trec seed wolch S8 inhoently adapted Lo zrow well on the siles

made available in varicus AlD-assisted sountries,

Renommendations
A.  Each projecc shonuld be designed primarily to meef the needs of the
principal benef1oiariss, the vitlagern. The aholce of spectas,

location, and size of plantatingg, cio., ghould he made =° -p

'

consutian o il Thorte © 0 | n wig wia) Hervest She pooduens of the
aocial (amco) fooomt oy plant ogvs. Une total commibien: of Lhe
villavers 1o she jvores o oand will e sl bl no fhs Sueeess,

o

(Nove:  Tn Dadtia, on the sien o . Hadbyo brodzzin Preject, evidence

of 3uch coamijtmont can e cnsopuod )

B. Techniecal and administrative input Into forestry compononts of US

ALT.D. yprojeets,

20
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It is recommended that ATD/W

technical and adminiastrative

Some

A.T.D. prodeets,

dollars ~2ontributicn bLe the

advice Irom foresters with 5

especially true of projects

FFW projects are ygenerally

little or no technical

should be done to a high ustan
selection of
maintenance (weeding, nrotect
should bhe given Lo
Loy agned

the extra thads or

suceeasful plantations,

Better long-range plannim;, of

requirements in particular is

and administrative monitoring

~n

maximum prodoctisn of

productivity of the land avatl

forest products widens dafly

tivestoe inerease

people and

ag have bhroon o goed

principlns

maintain itz present level of

fertile Jand.

project costs, Y ia belleved

stalffling to prevent getting &

project.,

Establishment of a procedure

current,

Toreabry componeni,

~

reported to be

agsistarnos

speaios/provanancens. in

rodactng i,

fuelwood,

“inee geed nogts

and Yiosior Directors Inaist on more

input into reforestation portions of US

mrojechs invoelving several millition

¥

have nol hwl adeguate

Tnfs is

roforsostation banhdround.,

mnded with FMYoconbributions.

plancing with

large areas

nor documentation, Reforestation

dard.,  Taereaned ecmre 10 naeded in

DLEN e and unaae poant
: N ~ - e e ke S Sy s
fond, O osone wrojects consideration

e heotares Lo be planted with

he numbor

concurrently and subaequently to ensure

reforestaticon in generali and seed

atrongiy raecommendged,  More technical

of soeqg procurement o needed to ensuyre
forage, ete,  The gap beltyeen
Tabie Cor foreabtry and the demand for
as ne land is degraded and the number of
5. Uvly by using the came genetic
for oo, wheat, ete,, can Torestry

area of less

production with the reduced

will fnvolve lezs than 1% of total

indefenzible to allow poor planning and

he boest aveilable seed for cach US ALTLD.

to make pre-project funds available,

specifically Adesignated for
colleclhion, is

timea beaguse:

DVErsean

recommended, o

seed procuremeni, and loeal seed

specially on projects requiring long lead
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countries. Following PID reviews, zdvice should be provided to
4ID-mission persconnel, who would @make arrangements for seed
acquisition, Teechntioal support should also he mate avatilsable to
advise host goveruments and 105 AL 1D, destyn and implementation “eams
on matters 2f seed procurement and use.  In worlking witn host
government - technlesl advisors would matntatn 2lose contact with

forest rescarch unit, .

Technical recommendations

1. Seed procurement sources

Acquisition of seed on an internatlonal seale involves contacts
with numeroas organizations: Commerrial seed suppliers;
administrative and »osoarch branches of governments and
undversitiog, international organizations suoh as UNZFAD thot
serve as intermodinries, voluritary vy ups cueh gn Rocokefellar
Foundation und a Baplist mission in Hait! an “e ) ans herbaria and
individials who have been invelved in internationa geed trade,

Lista of contacts are given !n these references (11,18,20,21,22),

Tt is rocommended that:

a, Missiens that do not have seed procurement expertise seek

appropriate profoessional assistance before purchasing seed.

b. Any arrangements made by US A,T.D. for providing advisory
dervice support should inelude the preparation of an

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

2, Development or procuremert of plant materials, other than se-d,

for reforaastation,

Rooted cuttings or clonal serdlings from tissve culture or other
means may have merft for use on aome projects, I it e foasihle
“ )

to erpect the host government to nae available teehmiques after

the project i3 bLerminated, it ‘o rocomended =biae cuperiment )
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Either as part of identification activities for 2 reforestation
project or a3z a separate activity, {t la recomnended that ATD
missions evaluate their host government's sesdi coilection and
storage facilities., I[If it 18 Jdoterminad $hat inade juate
structures and equipment are lowering the volume and quality of
reforestation, it 1is then recomuended that a4 zma’) project or

grant be proposed to supply needed facilities and equipment.

International control over tree seed labeling.

It i5 believed Impractical at this time to racomnend that all
imported tree seed used on US A.I.D. projects be certified as %o
geographic origin or other faz' -1, For seed which comes Crom
some of the lesser developed councrles, 4 will he pecessary Lo
continue to trugt the integrity Hf the commercial seed supnlier.
For small amounts of tree seed whlch comer From a governmen:
agency or rescarch unlit, there {3 seldon need for certifiecation of

data on the label, For local seed, ro certification iy needed.
A

Possible alternatives on U3 A.I.D. projects mipght include informal
chiecking by a representative of US A.I.D. working in the country

of coilection,

As a matter of history, it was not until the European OECD
(Drganization for FEconomic Common Devalopment) decided to require
certification of imported sced "hat most states in the USA adopted
A Tformal tree seed cortifieatio: orogram,  From most U5 areas,
certification today oes not fmHly genetis qualtty exceopt ag to
species and geoyraphle origin of the colleection. 1In developing
countries, certification of zeed origin is more or less unknown

(7).

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

countries.

Tt 1s recommended that an evaluation be made of existing
plantations. Decumentation of the resvlts would serve ag possible

guidelinea to planning v future reforesghatlon offerts,

el

(e






Future US A.I,D. proujects 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.

Informing high-level AID administria’.ors of the need to insist on the
procurement or collection of the best-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.)

Within countries where long-term reforestation programs are to be
carried out, establishing local seed production arens, seed orchards,
etec., so that a country can become self-sufficient in meeting its seed

requiremen s,
Establisning 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 PRNJECTS

COUNTRY/ FUNDS ($0003 AREA TO PLANT (Ha) NO. TREES TYPE PLANTING
PROJECT NN0. TOTAL LOP REFOR. 78-81  81-85 LOP (000's) (SEE LEGEND, PAGE 1-4)

AFRICS

Botswana

623-0077 },780C 207 6 80 86 Fuelwood, Poles
Cape Verde

555-0006 6,275 58 51 119 450 Erosion, Fuelwood
The Gambia ’

535-0205 1,575 671 297 1,053 13,500 Industry, Mni¢i_Pyrnose
Guinea

698-0u410,35 500 13 0 3,000 1,500 Erosion, Fueliwood
Kenva

515-0205 4,800 483 0 760 1,500 Fuelwood, Fcrage
Mali

525-0937 495 100 0 25 50 Woodlots, Research
Mauritania

582-0291 6,151 107 0 130 130 Woodlots
Mauritania

682-2225 (0220) 10, 675 1,332 400 3,179 3,179 Woodlots

Niger

683-0230 3,800 281 0 409 583 Research

Niger

653-02u0 13,582 434 0 434 656 Woodlots

Senegal

685-2219 3,100 2,100 800 2,360 2,900 Industry, Fuelwood
Senegal

685-0224 8,009 100 0 1,400 750 Woodlots



TABLE 1 {cont)

yS A,I.D. - SUPFORTED IEF3° . ATINH PROJECTS

COUNTRY/ FUNDS ($000) AREA TO PLANT {H2) NO., TREES TYPEY FPLANTING
PROJECT MO, TOTAL LOP  REFOR, 78-81 81-96 LOP {.33%s)  (OEE LEGEND, PAGE 1-4)
*TRICA {cont)

Senegal
585-27225% 126 40 100 80 1,000 Woodlots, Africare
Sena2gal

L85-p2u7 211 48 5 355 3,600 Woodlcts, Africare
Tanzania
£21.0123 14,591 0 2,000 2,500 6,525 Woodlots
Tanzania
52122160 500 53 0] 60 60 Woodlots
Tanuzania
Amhzss., S.H. 100 4 75 0 75 Ambassador Self-Help
Jpper Volta
260221 9,457 0 0 10 19 Woodlots
A35-0231 5,000 50 53 87 90 Multiple-Purpose, Africare
oy
576 -0235 5,958 0 0 500 250 Cducaticn, Research
g0V,
£2€-10937.0 56 0 0 12 12 Demonstrations, Agro-Forestry
'
125-5639 50 0 0 12 12 Demonstrations, FFW
Uppar Volta
4260250 2,300 250 0 160 134 JPG, PVO, PC, FFW

poer Volta

TH-TR5Y 1,025 158 0 1,460 1,100 OPG, Africare, PT, FFW
Jpper Volta
535-2937 50 0 0 12 12 OFG, PC, FFW

T ’“ Sub___ 102,517 6,589 3,807 18,218 37,252 T




TABLF 1 (cont)

US A.I.D. - SUPPORTED REFORESTATION PROJECTS

COUNTRY/ FUNDS (3000) AREA TO PLANT (4a) NO. TREES TYPE PLANTING

PROJECT iO. TOTAL LGP REFOR. 78-81 81-86 LOP (000°'s) (SEE LEGEND, PAGE 1-14)
ASTA

India

85-2475 25,009 11,815 0 3,32 158,200 Social Forestry

Intia

JOP3 & FFW —— _— 4,550 0 2,840 02G, CRS, FFW
Indonesia
OPG % FFW 1,620 0 62,340 3 37,404 OPG, PVO, FFW
Indonesia

497-02u= 12,500 0 80 80 200 Erosion, Multi-Purpose
Indenesia

ug7-2231 22,950 2,435 0 2,435 2,700 Erosion, Multi-Purpose
Indonesia

497-3275 24,000 110 0 200 120 Agro-Forestry

Mepal

367-3132 27,500 754 20 10, 308 25,800 Woodlots

Nepal

207-0129 25,700 1,070 200 9,159 3,250 Multi-Purpose
Philippines

492-2239 5,000 40 120 390 700 Multi-Purpose
Sri Lanka

383-0055 4,350 0 3,182 19,818 54,350 Erosion, Multi-Purpose
Thailand

493-0294 10,000 127 0 i2n 300 Woodlots, Erosion
Thailand

49 5-2304 5.000 212 32 928 200 Erosion, Woodlots
Thailand

493-9308 10, 000 101 0 1,052 650 Erosion, Woodlots

Sub 174,526 16,268 70,524 107,839 286,514




TABLE 1 (cont)

US A.1.D. - SUPPORTED REFORESTATION PROJECTS

COUNTRY/ FUNDS (3000) AREA TC PLANT (Ha) NO. TREES TYPE PLANTING
PROJECT NO, TOTAL LOP ]REFOR. 78—&7 81-86 LOP (02C's) (SEE LEGEND, PAGE 1-4)
LATIN AMZRICA
A% aTigle TIT 1,514 1,518 1,45C 5,630 15,678 Industry, PL480O-III
Toc.a Rieca
R PN 9,800 35¢C e 2,700 3,000 Multi-Purpose, Research
Nominizan Republie
TSR 10, 800 243 0 800 200 Erosion
122 8,000 2,12¢ 0 2,800 3,000 Erosion, Woodlots
ras
148 15,000 5,462 2 5,462 10,000 Woodlots
85 7,500 o] C 4o 130 Research, Fuelwood
A 15, 000 748 735 368 2,300 Zrosion
21 10,000 3,953 5,422 5,247 . 10,009 Erosion, Multi-Purpose
:;—0155 11,000 108 3238 1,072 1,500 Erosion, Industry
S ary
527-C133 200 17 137 0 337 OPG, CARE, Industry, FFW
Peru
527-0225 490 2 18, 154 o 27,793 OPG, CRS, Industry, FFW
Fern
5270134 500 3 648 560 1,500 OPG, FWD, FFW
Pery
527-0z271 450 z 0 60, 000 80,000 OPG, PVO, FFW
ID2/Caribbean
538-0030 12,300 1457 G 194 2,300 Erosion
ROZA® (CATIE)
5960722 NIt 0 a3 385 #20 Research

. Sub 110.258 15,24k 26,967 85 288 157,928




TABLE 1 (Cont)

US A.I.D. - SUPPORTED REFORESTATION PROJECTS

COUNTRY/ FUNDS (3$000) AREA TD PLANT (Hs) NO. TREES TYPE PLANTING
PROJECT MNO. TOTAL LOP REFOR. 78-81 81—86__ LOP (000's) (SEE LEGEND, PAGE 1-4)
NEAR E£AST
Tunisia
AAL.D212 22,000 quo 0 409 500 Ercsion
Morocco .
PLUSD-Title I 75,000 49,0090 0 40,000 Ly 400 Erosion, Industry
Sub i
GRAND | COUNTRIES: 27
TOTAL | PROJECTS: 55 4384 301 78,401 101,298 251,736 525,594 Except for WFP (2 Projects)
353,034 (LOP)
FLLSY § COUNTRIES: 6
TOTAL | PRIJECTS: 12 82,209 41,943 87,276 107,864 211,215 PL4BC Projects
195,143 (LoP)
NET i COUNTRTES: 21 o
TOTAL | PRAJECTS: U3 401,092 36,458 14,016 143,872 315,384 Grand Total Minus PLU480

157,891 (LOP)




APPENDIX 3

TABLE 2

US A.1.D. LIFE OF PROJECT
SEED QUANTITIES NEEDED

(Estimates as of 1/82)

PLANTABLE No, of No. of Kgs to he
SPECIES L SEEDLINGS /Kg SEEDLINGS Kgs _TMPORTED
Enealyptus species 200,000 3,104,000 212 0
Fucalyptus camaldulensis 770,000 20,208,000 26 5
Eucalyptus globulus 70, 000 55,855, 000 798 50
Eucalyptus citriodora 120,000 36,050,000 300 20
Fucalyptus deglupta 4,000, 000 100,000 1 1
Euzalyptus tereticornis 500,000 25,000,000 50 0
SUB 180,217,000 1,337 146
Pinus species 30,000 25,080,000 536 500
Pinus earibaen 50,000 15,190, 304 50
Pinus roxburghii 10,000 12,000,000 1,200 0
Pinus occidentalis 26,000 571,000 ol 0
Pinus radiata 13,000 61,283,000 n,714 _0
sUB 114,130,000 7,083 550
Acacia speeies 20,000 8,305,000 15 20
Acacia auriculiformis "o, 000 6,120,000 153 100
Aeania eatechu 40,000 5,000,000 125 0
Acacia senegal 7,000 o, 000 6 5
hcacia albida 15,000 _....559,000 56 0
suB 20,064,000 755 125
Albtzia lebbek 10,000 13,635,000 1,360 0
Alblzia (falcataria)
Albizia (moluceana) 30,000 . 8:500,0n0 283 15
5UR 22,135,000 1,643 15



TABLE 2 (cont)

US A,T.D. LIFE OF PROJECT

SEED QUANTITIES NEEDED

(Estimates as of 1/82)

PLANTABLE No. of No, of Kgs to be
SPECTES SEEDLINGS /Kg SEEDLINGS  _Kgs IMPORTED

Casuarina equisetifnlia 700, 00U 6, 8OO, 000 38 1
OGmelina arhoreoy 1,200 0L T00, 000 20,250 200
Azadirachta fndi o 3,000 2019, 000 7,906 P
Leucaena leucocephala 10, 000 8,965,000 20000 oo
Sesbania grandifolia 10,010 P, 700, G063 1, 1170 200
Anacardinm f(icinale 159 4,080,000 HiY, 535 500
Prosovis 320 it ara)

Prosopis febivlensio) 25,001 5,325,000 213 109
Tecbona qrond i 1,54%0 1,550,000 1,000 250
Coffea arabioa 2,000 800, 000 400 200
Gulielma pasipaes 2,000 600,000 300 0
Tajanns enjan 10,000 B0o, 000 KO 40
Cedrus species g, 000 1,000,000 110 0
Capeengsue ienitbanlan 200, 000 1,883,000 11 0
il a bvarensia 10,000 N60,000 6 39
Cassia siamea 37,000 1,150, o0n 37 3
Grevillea robusty 100, 000 30,000 1 0
Calliandrias pecies 10, 000 7,330,000 733 5
Swietenta macrophylla 2,nnn 2,506,000 (IR 5
(No., Specieg - 10)

ToraLs L 87,060,000 100 7h2 10879

1
Misc. Specles (G4)

GRAND TOTALS (90)

LA2,050,000

526,591, 000

0

109,747

Composed largely of frult trees or other localiy produced species,



