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St.JMMARY

'n.'ere is a strong case for mounting the second. phase of the FAO/I11JR project on
genetic rl,sources for the improvement of rural living in arid and semi_rid areas of Latin
America, J. t"rica, India and Sout~west Asia. 'lhe project l«)uld be weicollled in the eight
countries visited (Chile, India, Israel, Mexico, Peru, Senegal, Sudan and P.D.R. Yemen).
'lhirteen competent institutes interested in participatiJtg hav9 been identified and con
lIulted a~:ld their facilities for, and. specific interests in, the project reviewed.

Priority would be given inttially in '.aploration and collection operations to
Acacia niloti~, A. senegal, }. tortilis and E!Ysopis spp.. Collection areas have been
identified in the countries visited. Clarification of the taxonollic status of sOllie or
thelle species and their variants 8hould receive early attention.

Evaluation of three Australian species, Eucabptu. IIlicrotheca, E. camaldulllft8i8
and Acacia aneura, would begin vi thin the firlt year ot the project, al .oon al .eed is
distributed and of the above Acaci~ and ProBopi. epecie. a year lat.r. ~t .ite. have
been identified although most require to be located in detail.

Enviror~ental information for 8eed collection and testing lit••, in .ollle ca...
lietaUed but in others generali.ed, is pre.entld in a ..ri. of alUlu. as back«rolUld
uterial for planning and the use of participant. in other coWltrie••

In situ and ex situ connrvation raeallU'e. have b'lft initiated in a tw countries,
parUcuhr'iYindia,bu't';'i'l are at a ver,r "'1'11' Itage of elwe10plllftt anel a IIOre .;,ate.tio
progr&llUll' of .!!!~ con"!"VIl.tion is d_irable.

Recommendationa are II&de for the eetabliehae"t ot a .ecand pha•• ~t the proj.ot
under the guidance ot a tull-t;.rae Coorclinator ballet in 10.,.

'!'he pUle ot the proj.,ct nov pftP08ttd eould be r.riecl •• an operatio_1 pilot
project. Providttd that it iii .uccI••tul, it .hould prepare the -7 tor an .xpand.d,
long-term progra.. in «eneti', re.ourcl8 of tr.e .peci. t\.Jr illprovlllllftt ot 1'W'a1 livill«,
cov.ring a vider range of dneloping OClUntrie8 and a more' cOlIIPrlh....i". lilt ot &plOi••
Por the loftA'-tlJ'II progftlllll., elolle coord:1nation lI')uld be required at the 1'1110....1 1w.1
thl'ough the provi.ion ot a tull-U•• Coordinator in .oh ot the three dw.lopiq region.
ot Africa, Asia ani Latin AII,rica.
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I • :IllmOIXJCTION

1 .1 REASONS RlR THE PROJIDT

Trees can be of great value for ~ioultural oOllllllUltities through the provision of
fuelwood for oooking and heating, poles for building, wood for household use, food for _
men, fodder for animals, dhade or shelter from wind, and stabilisation of soils.

In the past the potential symbiosis o( 86t'ioul ture and forestry in rural CommlU1i ties
has often been neglected by agriculturists and foresters alike. Although t&Un&Ya in
.Asia (also known as "shamba" in East Atrioa) hal long been used &8 a ~.mt tool,
through the ttllllporary coabining or agrioultUftl and tor••t orop.. 0l'l1.7 recently }I" the.
importanoe of a more systematic relationship between tree crops and agrioulture be~n

empha.sised by international action, e.g. the FAO/SIIJI. progra1ll!le on Pcrestry for Local
C0lDIIIt1nity Development and the iner.led activities in the field of agrotorestry by the
International Development Research Centr., IDRC.

The Int'!!rnational Board for Plmt Genetio Resouroes (IBfOR), at its third eession,
rtlOognised that, in principle, it should support lilllited projects in forest· genetic r~

eources, inoluding "exploration and oonservation of the genetio resources of • fpw s,e~ies

important for agriculture in connection with either fuel requirements or the stabilization
of marginal envirorunents". .' .

At its fifth session the Board oonfirm~.its intention to inolude in its 1919/00
budget provision for the first phase of a progrlUlllle in forest genetio resouroes and aerua
that the programme shoulds

(i)

(ii)

(iii)

Concentrate on provision of genetio material'of tree -Veei.s
which will be of value for planting by ru.ral cOlIIIWlitie••

Ooncentrate on the arid mid ••i-arid &r.... where probl_
are most &Oute.

Give top priority to speeie. for produotion of fuelwood. whioh
is the orux of the lituaUon in mo.t roral oo.-unltIe••

At the same time the Board rec08l'l1ud that .aae 1\1elwoo4 ~ecl.. will providt addi
tim'l&l produot. or servioe., e.r., food, fodder, .heUer and .oil probation. A list of
apeoie. proposed by the 1"£0 l"oreetry Departllent i. ,iwn ift £naIS I o~phtt with the
r.le~t geosraPhioal di.tributioftl. 00, tour ,enera arB rtprl.ent.... naat17. £e.ci••
£Mdiraohta, :D!oatvPtul and Pro.opi••

l"or the Ipeoies in Annex I. the .... uriee or operationl 1. required u tor ~i
oultural or industrial fore.t orop.. vii.. tJlPloration. oollection. t ..lution. oonle~

vaUon and utilisation. In the cu. of brg_J_1dulenl1.. oollection th~O\lt

the range wa. done .0lIi. '.1'11 -.0. "l\~i!O' OIl rt.Ult. art .iriiq a.Uablt trOll a
nuaber of oountrieB (Laca.e 1970. 1977) an! Ia-e e!j!1JM can8er_tion/••leotion .tands
are beinc .stabU.hed. with the a••iltuo. of US. ~~. lor the othlr wtralhn
.pecl.., atoamtua miorothlOa and. Acacia UlfW'!. colhc,'t1on i. alr~ included in the
ourret operati0n8 of the Divi.ion 01101''''' ....rob. Ol'DO. a.blrra. wUh tinanoial
IUPPort trOll 1'£0. lor oth.r .ptoh. action in· '2PloraUon and ool1ecUon ••t be .timulat-
ed and ooordinated. ",
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The FAO Panel of Experts on Forest Oene Resources has coordinated global action in
rorest genetic resources over the last decade. In allooatiDg its SO&1'Oe resource. it has
deliberately given priority to supporting inatitute. ~orkinc with faat-£rowtag speoies
for industrial plantations in the moister ar... of the tropics, e.g" tropical pines, teak,
Gmelina. Its contacts with institutes working in the arid arMS has thererore bem liJll1ted.

For these reasons the Board considered it esnnUal that the f11'8t phase in a pro
gr&IIIIIe fo1' the conservation of sene resources of tree species for the illlprovellent of rural"
living in tropical arid and semi-a.rid arUB .hQul~ cOllll1s\ ot a .urvey ot n.eds aDd pos.ibi
llU.s in latin America, Urica and eoU'tbo-vNt £aia, M .eU_te ot thl eO&1. ot open'tiona
required and the identification ot iutUut•• tibia oould cooperate 'lith thl Board. iD
carr,ying th_ out. '!he Board expected 'that Pllue 1, to 'be carri.d 01lt ill 1979, would lead
to proposals tor & Phue 2, the action prop-'· etmiq ill 1980. !lie _tMd. ot .UJ'Wy
m8llioDS to provide"" Bound basis for IU'b8lqaust aoUoD PJ'Op',' had 'bem ,.eel .11001••
tullY tor uricultural crODB by both the lIoud. Mel BC. 11

1 .2 OB.ooTIVE OF '!'HE ffiOJWl' (PHASE 1)

To surve,y needs and ~ossibilities for a cooperative programme in the conlervation of
gene resources of tree species for the improvem..nt of !"I1I'al livi~ in arid antl semi-arid
areas of Latin Amerioa, Africa, India and Bouth-weBt Asia and to make propolJals tor an
ear17 action pro~., vith .Iti_t.. ot tlllUlotal .appoJ"t that would 'be requireel md. of
the reBultl to be e%J).cted.

1.3 TERMS OF REP'ERENCE FOR 'mE CONSULTANTS

The Project Description develo}!ed to give eftect to. the prop08al. outlined above
(unpublished docUlllent PAOjFc1rM Fe 2{331 of 14 WOVlllber .1978) provided tor the appoin'f,ulent
ot oonsultants to work eimultUleously 1n the three pr••orlb8d «eosraPhical lonee. 'Die
tel'lls of reference for the oonsultants ...... tollOVlI

"'!'he oonsultants will visit selected count.rielJ/oraanil~ti.onevithinthe natural
distribution ranges of Aoacia and ProBopie in: Latin .erioa, Afrioa ud. louth-weet AlIia
in ordlr tOI
(i) Draw up a lilt of prioritiee tor an aotion pro~. b;r epeei_, countl7 and

operation;

(u)

(iii)

(lv)

(v)

(vi)

(Vii)

RecOllllend loaation. for future ...d oolhoUOM ~f .£auta an4 2r1.H '!teet.. witil
infoJ?&tion Oft •••din« ....on aM periOllloUy, oolllaii••Itti , ••e, Ito.

Obtain information on the po••ibiUU. ot lona-t.,. oOMlr.Uon ot ilu!iCtftou.
Itlndl in litu, and. on inter..' in .-tabUlhi,.. Ian- oaMer.Uea and. .elec
t10n Itiild. of' loaoia,Pro.opil and arid .Oll••0_!!! 'PlOiN,

Obtain lnfo~ation Oil p08.ibilltl11 of bilk IQPpll.. of ....tio .at.rial ot
potential17 important prownuc'l, UIll OIl 100&1 rH-.ro1l ••"Iel 01' pl_ed tor
individual ••1IOtiOll and br••U", v~thlll pl'O~" ot M.ola .. Proeopte Ip80h.,

Obtain into:rv.tion on local ••eritno. ill ••14 oolleott. Mel hu411l" (inch.d.i.,.
protection a«ainet pe.t. ~d di......) an4 on tacil1tle. tor .Ied .to~.;

boertain illter••t 'by oountriH/ineUtut.. to partioipate in lntll'Mtiol'2&l
proYln&ftoe trials ot ~..,ia a4 ......'1••peeie. Mel ariel SOIl. 8UD&1Jpt.
(S••iorothlOa lUld I. o...lcblh.-l."

Id.nti~ in.Utute. wilU,,« and. oc.p.t_t to oar17 eNt thl .bow operatiOl'lI'

J1 Technioal Advilory a~ittel to IBPGIt
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(ix)

(x)
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Ascertain the kind and amount of outside assistance needed by matitutes
willing to cooperate;

Identify additional species to be included in the programme;

The consultants will prepare a report summarising the information collected
under (i) - (ix) above for the following countries: Chile, India, Israel,
Mexico, Peru, Senegal, Sudan and the People's Democratic Republic of Yemen
(PDR Yemen).If

FCRM OF THE REPORT

In preparing the report it was oonsidered desirable to reoord, for oonvenience of
reference to those concerned with this international cooperative projeot, muoh of the .
detailed pertinent information that was acquired during the missions. !bUl, there 1. a
chapter and annex for each country vb1ted u w11 as a chapter :for owrall conal_10ns
and recOIIHndations allowing euy access to info1'lUtion 011 olle or IIOre .pecino oountries
or region8.

I. additio. to the ~.era orifl'iMll:r lhted and aJlProved for iaolu.i.- 1a the project
by IBPGR other., whicb were co••id.red ot high priority or of great pote.Ual value 'b7
the cOUJltri.. vidted, are iftcluded ill the UUlU... However, due to U.U.d fund. it 18
not likely that tbe.. can be inoluded in tbe pre.ently propo.ed .econd ph..e ot the project.

AltbOl1gh detailed illfonu.UOft on the type and Mount of ...btusoe l'8q\lired 'b7 the
potential oooperator. vaa ooll.oted 'by the consultante, 8peoifio rec~endation. on finance
i. pending approval by IBPGR of the propo••d .eoond pba•• of the projeot.
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2.1 PARTICIPATION

Two institutes in Senegal wish to participate in the Project, they are:

a) The National Centre or Forest Re••arch (CNRP) which ronu part or the Senegalese
Agricultural Research InBtitute which in turn 111 under the aegis or the General
Scientific Research Delegation.

b) The Department or Water and Forests. part or the State Secretariat for Water and
Forests which it8el! is controlled ltY the Ministry or Rural Development.

The Department of Water and Forest. il not relpoMible ror all¥ forest re8earch work
.. Buch but it has been able since 1914, with financ. frOIl IDRC (International Development
Re••arch Centre), to carry out Bome pl'eliminary inveltigation. tocu.ld exclusively on local
.hrub species and long established exotic specie. or arid zoneB.

Although these two inatitutions belong to two differlnt rUniBtries they are both
national institutions and there is close collaboration and inten.ive planning at thl research
pr~aIIIIIle level. The CNRP' acts as technical advi.er to the Depart.ent or Water and Porelts'
.'Bidi station and hall already participated in tbe delign and preparation or research
procedures.

Judging by the nature of the re.earch progr~1 the .ervices or the two inltitutiofts
are colIJ'l.entary with the CNRF specializing mainly on exotic species and the Department ot
Water and Forests working on local. epeeie., gum arabic in particular. and .hrub varieti.. of
the arid zonel of the Sahel and other regions.

COllcemiDg r..earch peNo1lll11 the .tattiq .1tuaUcm 'at ClIP .I.S to ba relatiVely
beUer and greater up.rimo. 18 available ror cal'J'71q out l.iabI18.lm t!'iale. Rew.vlr,
botllill.Utution. Md 1I0re particular17 the .'Bidl .t&Uoa, al'l ur.-Uy ill 1l1l4 ot !urther
la.tnoUoll in aplri••llial dllllft aad analJel. ot t1l14 "nah. ~ ])epart..et or Water
uel rore.". lIOuld _loe.- and live th.ir ..pport to Ul' otre,.. ot ....l.tanc. b ira1a U •
•tatt .i .'BiU ill expen••tal 4e.11D .d .taU.Uoal UI&178e••

2.2 SPmIES

Three additional. re.earch su'b-progrllllJll.. are required to eupport Senegal'. current
tore.t policy. Th••e are.

(i) Sllvicultural lUld genetic improve••t ot Eucallftu••pp.

(ii) Reinrorcement of the CNRP ..ed .ervice

(iii) Propagation and improvem.nt ot local .pecie. in the SaMl Ion•••

2.2.1 a.netic Improve.ent or EucalYpt.

Ko.t or the re••arch work ror the glnetic i~rove"llt or Eucalypt. carrie4 out BO
far hae beln contined to two specie., viI •• E. olllaldul..,.i. anel B••icrotheoa.

E. eMaldullll.i.. this .pecb. VM introduced at the Mgilllliq or the celltu!')' in
the Capt VII'de penin.uta vh.re it ha. blco.1 acoUmaU.ed. It. origin 18 not known. Early
.tuU.. aIIowe4 that this .pecie. hM trequ.ntl7 blln ero...d with B. rudi. and E. tlreticoni.
which ~zpla1n. w!\y the progenies ar. vel7 .teroc-eou.. linoe 1968 Mea tr. 26 .Ol.lroe.
ln the Autralian tropical hinterlan4 .uppl1e4 ~ CIIF(\) (Ca.IIOnve.Uh SoilllUrio an4 Indu.
irlal R••earch Organization, £01"lll1r1y i. PortnJ7 and '1'1.btr !urtau, Canberra) have b.en
beted and a new collection of 31 proVa\IftCI. oolltcted ill 1913 by em (Cntre '1'.cmique
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Fore.tier Tropical) in the Kimberley district, the Northern Territory and northern Queensland
were esta.blished in 1974 and 1975. Elimination tests have shown that provenances f%oom
northern Australia are superior to the "local varieties" and to the Moroccan and Tunisian
seed sources. Among them, No. 8292/FTB and No. 8411/FTB seem particularly resistant to
drought and interesting 'from the 'point of view of growth.

E. microtheca: this species was tried for the first time in Senegal at Bambey and
Ilb1i Youssouf (on Dek soil). It proved to be the species most resistant to drought on heavy,
compact soils during the period 1970-73. Among about twenty provenances tested a Pakistani
provenance "Dera Ismael Khan" ga.ve trees of good shape and rapid development.

The CNRF is particularly interested in the collection of proven&kces of ~ microtheca
and would be pleased to receive samples of different provenances.

2.3 EXPLORATION AND COLL~TION

With very limited means at their disposal for exploration, collection and storage of
seed, neither the CNRF nOr the Department of Water and Forests will be able to meet the need
for seed for the expanding afforestation programme. Current.ly, the CNRF uae8 the cold room
of the Livestock Service intended fOl" the storage of vaocinea and it is alrea4Y overloaded.
This is an important problem becau8e the season of seeding of a number of tree specie8 is
too late to raise nursery plants of the right size in time for the next planting season,
which means that the seeds have to be stored for up to a year.

Considering the size of the afforestation ;;rogrammes in the country, there i8 a cu.
for e8tablishing a unit specialized in seed colleetion, handling and storage. In the fir.t
stage the CNRF should be equipped with the means for collection, extraction, storage and
testing of seed. A vehi~le would be required for exploration and collection. A tull-ti..
torester with a tel:Ull of 5 lororkmen should be reeruited and trained to statt the Seed Unit. .
In the second stage it could be made autonomous and, with 8Upporting legislation, could
tuIlction as an independent body servill« both the CNRF and the Department ot Water !U1d Foresh.

2.4 EVALUATION

The following local species of Acacia are of particular intere.t in a prop'''' of
illlJ'rovement:

A.nilotica var. adan.onii

A. .enegal

A. torUli.

A. raddiana

A. albida

To thiB list three Auatralian Aoacil ma.v be add.d.

A. holosericea

A. aneura

A. tilllida

The first introductions of these at M'Bidi have proved interesting.

In addition to the Acaciu the following Pro.oph .peole••hould be included tor
purpo••• of oomparison\

P. julitlora

P. chUen.is

P. afric&fta

P. alba

P. nigra
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~cluding A. senegal, for which a prov.~c. t.st i8 alr.ady und.~ at K'~idi, all
the other species need to be stndied in tiret stage ep.cie. elimination/compari8on trial.
at fcur different Bites. The8e.re:

(i) !li'~idi (Ferlo area), rainfall 100 to 300 _/&'tJDlm.

(ii) Bandia (Thies), rainf.ll uw.ally about 650 u/annu.. but onlY' 450 1111I in recent
years.

(iii) Keu~tOl1 (Sine-SalOl1lll), av.rage annu.l rainfall tor the period 1931 to 1960
was 788 11III l:ut hag dropped to about 550 lIIlI over the l ••t 10 ,.ar8.

(iv) Lingu~re: average annu.l rainf.ll for the period 1931 to 1960 ... 525 _ but
has dropped to 350 mm ov.r the l ••t 10 years.

On the baais of 49 tree plot., .3 r.plic.tion. ~'r .peoi•• per .it. and • epaoing of
4 x 4 m, thi. would require nearly 3 h.etares of field trial••t each .it. giving a total
of' .011. 12 hec~are8 for the four n.tion.. For c.rtain 1ndit;8llou. Ip.cie. it -7 be po••ible
and d••irabl. to include Illore than on. pr09lnance in the tri.l. Thi. would, hOveY.r,
iner•••• the .ize of the trial••

SOlIe addition&! glnera of intt)r••t to the cQ,lntry and of' potati.l inhre.t to other
arid/18lIIi-arid regions are listed in Anne:J: 2.

2.5 COlfSERVATION

IlIpoveriehJImt of the pn.Uc re.ourc•• ot the 1J2d.1t;8IlOUI Acacia .peei., hag t&ken
plac. 1n the 1II0re d.n••ly populahd pari. of' S..pl, lot _11 local patehe. of' ",.get"tion
.r. prellrved f'or religiOll. rea.OJ1', '.g••round c....t.ri•• ,· and lack CJf' aco••• hag pre••rv.4
tre•• in other .r.... Ex .itu oon••rvation ot the arboNtuJI t~. hag be.n 4OD. in the Pare
Por••Uer d. HaIm. A lIIor. Iy.t_tio pro«l'''' ot !!!~ conl.rvaUon 18 delirable but 11
tlep8ll4.nt on 1II0re d.t"iled knovle. ot the di.tribuUon, vari.tiOll ..d d8«J'M ot iliponriBh
.~t of' thl ••in .p.cie••

2.6 UTILIZATION

Th. Depart...nt ot W.ter and For..t., within thl 'l'M.work ot it. ft8ll0ll11biliU•• tor
the cOllfllrvaUoll, prot.etioll and illllro.,..llt ot torelt lan4••••t.p a lUI tft. (ioaoia .".)
re••arch .taUon in the Ferlo .rea in 1974. Tbi. ItaUon. llbich i. tluace4 b7 mAC, 1•
•"'alll.Un« .011. 18 prov.nano•• ot au- tl'M' Mel .tud.11_ "h. be.t techniqu•• tor the illtro
duction of' V.riCMI prov.nanc•• of Au.traUAIl .MMin. Apart tra. the 'fOrk 011 ...oa1lPt.
ret.rred to in Section 2.2.1, 110 oth.r ...nc ll1proY••t ot -7 ot the oth.r .oi••
• IIlUOIle4 ill thi. report 18 pracU.e4. BoweYer, the n.1d ia ftOollliae4 tor the introducUon
ot 'bett.r prevenuc•• of aotic., paPtlaalar17 ot !t ,t0l'Othra, til.. tho•• ourNlltl7 A..1
la"l. 11l th~ eOUJlt!7. and to U.nUt7 _,er1or popa. 011. 0 uU....peoia••

2.1 SEED S'roRAGE AID IWmL30
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III, SUDAN

~,1 PARTICIPATION

The Head, Forest Research Institute (~RI), Soba, near Khartoum, confirm~d that
Sud&1 as repres~nted qy his Institute, wishes to particip~te in the Project. In this
un~ in the proposed programme and priorities described here he was supported ~ the
Director of Forests Administration.

FRI is one of several institutes, each with its own advisory Research Technical
Gommittee, that carr,y out the programme and report to the Director-General of the
Agricultural Research Corporation, which is responsible in turn to the Minister of
Aericul ture and Natural Resouroes. '!'he FRI has an authorised establishment of 16 pr~

f~ssional officers, one of whom is the Research Of~icer for Arid Zone Forestry. It
maintains close working links with various departments of the University of Khartoum,
particularly the Forestry Department, whioh is represented on the advisor,y committee.
FRI is indeed the logical establis~ent to represent Sudan in the Proj~ct.

3 ,2 SPEI; IE)

Sudan proposes to make and evaluate one provenance collection of each of the three
native sub-species of A. tortilis and would make similar collections of A. nilotica to
satisfy requirements of other participants.

Seed of A.. senegal is not available for e~ort from the Sudan. Partioipants
interested in this species would therefore obtain their requirements from neighbouring
African countries, Arabia, India and other parts of SW Asia',

FRI seleoted about 100 putatively high gum Arabio produoing phenotypes of A. sene..l
in the El Obeid area and planted stock raised from open pollinated seed in unrepl10ated
family plots at Goz Ashgsr some 10 years ~o, Yields of individual tree. are being
monitored and poor produoers are being culled. .

AI indicated in AMex 3.1, Sudan vi.he. to .valuat. the aft11able coU.aUo. or
I. m"lduleruri. and E. 1I10rothe., 'both or 1Ihiah an alr•• I"Wl UDder lmpUae ill
arid and ••IIi-arid are.. or the oo_tr,r. I. lIiarothtat il the ..t i.poriat .peelH ift
the irrigated grel!1 belt plUltaUou louth or nano_, th. otheN belq ,. ] 411"1.
Uld I. t'Nticomi•• ''!!i,le plantaU_ &1'1 11'0- to oemtl'01 4.t .to~ .. to .,....Yi4e
hel ud pulp wood. I. 1I10000th!. 11 allO an illPOriant im..ted wocUot lpeol.. ill t.
ae.ira (....d, 1977). 'lb. plantatio. or tbil lpeOIe. an beu.ft4 to .. ben 4,ri..4
froll a lil2«l1 tree or ...tem A..trallu prOwllUlae illtl'Od..ae4 to the 90b001 or .&criCftllt..,
KhartOlll, in 1926. em. or th.ir -.in oharaoteri.Ue- 11 tbe poor .t. rOft or all tN".

'me SUd.an 18 &leo intereBted in evaluating provmanoe. or the I!I1x Prolopil .peei••
inoluded in the PAO list. They would do thi. under the Intemational DeftloPilent
Regel!1I'Clh Centre (IIIIC) project "Potential of Prolopi_ IPP. al a forage and tree orop in
the Sahel" whioh ~o tb~ subject or a notioe in the IDRC quarterly new.letter on ror~.tr.r
reBN.roh in Africs, No. 2/1978. On reading this notioe the Direotor, 'ore.t Re.ource.
Dividon, Jlorestry Department, FAO, asked the Direotor of IIR:: for further information about
the projeot sinoe he wa. oonoerned that there should be no duplioation of .rfort b,y the
IBPOR Projeot.
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IDRC .tat.d that th.y w.re allociated vith a project in Pero for pa..ture improvement
by planting V&l'i001l provenances and .pech. of ProlOpie. One &ctivi ty reBUlting from thiB
va. to be exploration of the gem. throughCllt S. AIIerioa IDd the uJcing of a SUles of lIeed
collectionll. This id.a had 'bem dropped when it va. fCllnd that Ia1ch activity was to be
undertaken under the au.pic.. of I!PGR. (Perlon&1. c~icaUon. between L. Ihguet, FAO,
and L.G. Le••I'd, IDRC, dat.d 10 llov_ber 1978 and 26 Febroary 1979 relpectively).

Under the IDRC financ.d projeot PRI 18 required to .ecure the le.d through direct
approache. to lauree cOUDtrie.. Coll,cUoM received U!lder the IBPGR project would &ccor-"
dingly be welcOllle and would be paid for it nec.llary. Sixt.C'n oollection. :ve already
be.n secured; 1 f'rOlll SW 1IIian and Middle Ealt loure." IDd the rellainder from the USA. Thl!
se.d hal been sown and suffici.nt plantll of 7 of the.. have been railed for an experiment.

It is de.irable that, wbj.c1; to mutually acc.ptable arran,.lIent. being lIade beheen
FA.O (on behalf of it.elf and IBPGR) md IDRC re8&J'C!ing evaluation prooedurel, acknowledge
ment. and cOllte, lIeed of whatever Prolopill colleotionl are made und.r thie project be made
available to Sudan to enable thelll to carry out their l»art of the IDRC ltudy.

3.3 EXPLORATIOli AND COLLmTION

Infonaation on diltribution and other f.ature. and propo.al. for the oollection of
provenance. of A. tortili. and, if required, A. nilotioa are given in ~.~X 3.2. Climate
and .oil data are reviewed in Annex 3.4.

1'0 difficul1;y 11 anticipated ln collecting the quanUtiel of ..ud required. FRI is
prepared to aupport the coll.ction. with herbarlum .peol.en. and .eed collectlon reportll.
It i. prepared to di_tribute the _••d ooll.ct.d to oth.r cauntrie••

3.4 EVAWATI01l

Th. prov.nanc•• and IIpeohl which lt i. propoaed to .valuatl, IIld t ••t .it.. , ar.
lilt.d in AnnIX 3.3. O.n.rali.ld .it. into~tion i. 81YID ln Aanex 3.4.

Local ooll.otlon. ot the aam••peole. will be u••4 AI c~rl.on .plcie. for the
euoal1Pt ••

lIur.ery facilith. are available at Soba, Wad MldUll, K.nnana Uld E1 Obeid. Por
t.ehnical rea.on. the .took tor the Kennana tl.t .1i. vill probabl7 be grown at Wad Medani.
PRI 11 quUe n.ubla re~l'dill« date ot arrival ot ••td.

Site pl'lpAraUon Cc.pri.'. I'MpilIA' wt Ul7 natuNl v.ptation and conltlUcting the
irrisation contllU~tion of alternate rl4re1 and turr0w8 tor 4 x 4 ••paoll11' _~th .eohanical
.quis-ent. Planting 18 done on on. li4. ot the rl4re (not on it or in the turrow). Wilding
18 4an. umally and t ..t al'lM are tenol4 Iftd proYided wi th Aoacia IlI.Uit... h.dgel. Fire
11n•• a" provided wh.1'I nec••lar7 and lIlard. a" IIGWltlcl to proteot plantaUon. from brow
.in« or thett.

Thl 1\l0&11Pt. would be 1m,.ted Nl'Ilarl7. .01'1I&111 !"..torUu.. would not be 1rri
sat.4 but thil oould re~lt ln 10•• ot a trial lino' the root. wwld bl confin.d to th.
upplr 80 c. and. thl wat.r tabll 1. llUoh de.per. 'fhe lvaluation plcrt.Q Muld theretore be
lrrisated durln, the tiNt two ;pIal'l, GIlC. a IIGftth to bepn with and 11•• trequ.ntly
th.reattlr.

'fb, Head, P'RI, and _.bar. of the pl"Ot...1OMI .Wt are conver••t with "echnl<r.llo
for 41.illlill«, l.t.ltUlh111«, a•••••i ... &nil ..1~1... tbe "a,U. of I'Ip11oated an:! J'U\domiled
trial.. Re.pOftlilti11t7 tor the lUoallPt aRd A, t.r'~ trial. would be al.l",ed to a pro
te••ioaal otfiolr, the Pro.opi' trial. to anot .r. • oonduct of the eucalypt trial_ would
be ••I"taklft 'bJa IN4uat. tOl'lltl7 .tuel., at IMn•• Ufth'll'.it7 who "wid 'III the data for
bia K.So. th••lI. 1 t ... ot N ••ueh a••i.tant. wou14 •••ift 1ltall 0.... with •••••••atl.
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. The IDRC pr~ject pla~ for evaluat~on of.Pro.opis provenances provides for 49-tree
plot. with fou~ replications at each of the fOUr sites, i.e, one more replicate per site
than is prop~Bed for t~ IBPGR project.

The Head, FRI, stated that there wOuld "be no d1f1'iculty in making reSlllts and later,
.eed available to other countries. This is taken to·apply equally to any ProBopia grown
tr~ 8eed provided under IBPGR BUpported arrsngement.. It was explicitly stated, however,
that "a cOIIIDitment to publish was not implied, althw.gh there would be no aver.ion to thi.
if it v.re appropriate and if the resources to lIUpport IlUch etfort were available".

FiO consul tantll or staff would be welcOllle to Visit and collaborate in the trials and
th.ir asse.sments.

3.5 CONSERVATION

Aoacia tortilis ill under Gxtreme pre.sure from grazing in some area., A1 though local
(regional) ordinances exist under which speci.. or .percitic areas oan be proteot.!!u, th81e
have not so far been appli.d to this opeoies &8 they hav., in some in.tance., to Cordia
abY!.inica and Balanites aegyptiaoa•

.uthough there is no specific gene conservation progr&l1lllle for A. tortiU. the 'p.ciee
i. inoluded incid~ntally in several enolosures and re••rv•• , e.g. game reserv•• and the
JCh&rioum Gre.n Belt. SevQral of th••• , however, have been d••troyed by, or are under pr88eur'
t~OlI, urban expansion or mechanil.d agrioul tural .oh......

Small areas of natural A. nUotioa fortst have be.n pre••ned all natural .eed .oura..
by the Forests Adminiatration near plantationll of the lame .pecie. along the Blue Nil••

Instance. occur of conservation of indigenous IIp.oie... a relUlt of recognition 01'
th.ir value to local economies. The value of A. nnepl, producing Owl Arabic, is one. The
tact that fann.r8 do not cut A. albida in '''''Item Sudan or along the NUe becau.. of th.
value of ita pod... fodder, i. anoth.r. .

Deliberat. gene oon..rvation of the 'Peel.. cover.d by thill project ill de.irable in
new of grazing and other prenur8. on· the natural. envirom.nt. Honv.r, it.. 1'01'1II&1 prect;.oe
lie. tor the most part in the tature.

3.6 UTILIZATION

With the above exo.ption of the programme near El Obeid to phenotypically .eleot
.pertor S\IIIl produoing tree. ot A. .en'el and to proteot .tlftd. 01' A. allotiee. &1011I ..he
Blue lil. aa .eed .auree., no .el.otlon or genetio improv..ent 01' the .peeie. oovered und~T

thi. project i. praoti.ed and there are pre••ntly no plan. to develop euch prog~••
H~r, the n••d is recogni.ed to introduce bett.r-adapt.d provenance. 01' ~otio. (e.«. ~
.1erotheoa) than tho.e currently available in the oountry, and to idlfttify IUp.rior popala.·
tiona of native ep.cie••

3.7 ~ S1ORAOE AID HANDLING

Larvae ot Burohid and related i"••ot. can be trouble.eae 1n Aeacia .ee4. Rowever, it
..turift« ••ed 11 oolleoted .arl~· and dUllt.d with O....DD. or a... BHC betON .tON«' in
...le4 pla.tic bas- .nclo••d in ••tal contain.r., viability 1. maintained tor at 1...t tiv.
18&1'1 even it .tored at roc. t.mp.rature. The •••d .hould be treat.d with .,lpllario acid
~tON .ow1q.



- 10 -

FRI h authorised to tr.at ••eel tor upon and to 1I1U. p~oAftital7oerUticat•••

Th. Plant Prot.ctioll Divllion, Kiniltry ot Agricultur. ud. latuN! Re.caal'C", _inl
.,terl the Plut. DlIea.,e8 Ordinanoe of 1911 ad ~. Pla'. IlIIPort Order Me! RIl'I!ation. ot
1942 which regulate all import ot •••4.
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rJ. IHDIA

• 1 PARTI:~ IP..:rc·:,

'l'hree institut"';,:~'le vi::.it(:0. a.s !,)otential rnrticj,~-)2";'~: .i.:', the !lroject:

(i) Pores t !l('~N'.l'C!l Inu ti tutP., DeJ:1"? DUtl (ffiI) j

President, J.C. Ve.nTJe.j Director 0.0' Forest Research. R.C. Ghosh.
(Reports throueh the Inspector G~~eral of For€sts, B'.P. Srivastava,
to the SecretnIJr for .'\grioul turc, Dr N.S. Swaminathrol).

(ii) Central Arid Zone Research Institute, Jodhpur (CAZRI);

Director, Dr H.S. I;iannj Head, Division of Plant Studies, Dr O.P. Pareekj
Junior Silvieul turist, K.D. lwIuthana..

(iii) Central Soil Conservation Research and Training Institute, Dehra Dun (CSCRTI)j
Director, Dr. K.G. Tejwani j Head, Division of Plant Soience, Dr. R.tC', Gupta

Both CAZRl and CSCRTI are component establishmentl of the seai-autonOllous Ind.1u
Council of Agrioul tural Research (ICAR). Thoy report through Dr. O.P. GautMl', Director
GP.rleral, Department of Agricultural Research and :Eilucatit'n, to the Seoretary for Agricul
tl1re.

Eaoh of the Inotitutes exprossed. inteNlst in participatinr, in the Projeot. A fourth
institute, the International Centre for Research on Agrioultural Crops for the Ssni-arid
Tropics near 1J\ydera'bad, had been suggested 'b-J FAO offioials' in Rome as possibly having
an interest. However, e~uiries in New Ilelhi and perusal of recent reports on the programe
of the Centre indica.ted that this was unlikely. Accordingly the matter was not pursued
further.

FRIis interest in the Project arises from a number'of its current programme respon
sibilities and activities. As a result of reoent deoisions by the Seoretary for Agrioul
ture the Inetitute is preparing plans and estimates for the development of a National
lUreau of Forest Gene Resources. 'rhis will incorporate and extend activitiell under l'RI'e
tunotions of exploration, oollection or other aoquisition, 'evaluation, oonservation arid
",tilization of germ plasm. The existing progr!Ulllle in this area il oonduoted in oollaboftl
tion with the State forest departments. It inoludes continuing de""lopment of the long
established Indian Preservation Plots system (Xaul, 1975) whioh will be integrated, where
pppropriate, with the na.tior~l MAB :Biospher~ Rellervell initiative in whioh mI, ill partioi
;>atingj oompilation of d.istributian mapl for Indian tree Ipe01eBj extenlion of the 1l~

tional Germ Plasm Bank for ex Bitu oonservation of whioh the work vith teAk at the Indo
DARIDA oentre in ltYderabad 10riBi part, and evaluation of gem plUIII of tree lIpeoiee
~otentially suitable for a variety of purpOBeS, e.~. ApEia ni1gtig' and. Leuoaena leuo()oe
oephala.

Ib carry out ito functiolUl PRI worke partly thro1Jlh ite npoDal centree at Jt.ll'Ilibat,
Ioi.baton, Jabalpur .md H,yderabad and in collaboration with the S;rlviculturUte ill the
State PerHt Departmentl. It 18 plumed to open another c.-tre at !baeda'bacl to GOllcentate
vork relevant to the arid and sead.-arid 1I0nee.

The PRI staff includes personne' familiar with provenanoe testing and related work
8.11 well as speoialists in for~st geneUJB and tree p~Biolo~. It oan provide data
:orocesBing and analyDis servioe. The InIIt1tute is respOlU!lible for provillion of p~tolani

ta~, oertifioates and is authorized to import researoh quantities of plant m&terial direct.
At. ~hra. Dun and some regional oentres it mainta.ins see~. oold storage and testing fa.cili-
t iC!J •
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Sil'liculture as related to agricultura and plant genetics are oomponents of the
progrBIIIDe of the Division of Plant Studies ot OAZRI. The Institute staff includes
lIPeciaJ illts in several disoiplines releVl!ll1t to this Project, e.g. soil soience, bioch&
mistry, plant p~iology" There are difficulties in recruiti.ng suitably qualified
forestry personnel and ~he four geneticists devote most of their attention to crops oth~r

than forest tree orops. The Institute has done a good job of maintaininc the tre£-
stlecies and provemnce trJ.als at Jodhpur station and demonstration pla.ntin~ in the district.
Ai. th0U8h new work has been limited in recent years th':! !nstitute wishes to extend and
strengthen this Pal't of its programme.

CAZRI collaborates with the Director, Desert Afforestation and Pasture Improvement
Branch of the Rajasthan Forestry Department and hall contaots with the Forest Departments
of Haryana and Gujerat. It operates several field stations representing difterent degreee
of desertification and a range of soil vpe8 in Rajasthan and would use fe.oilities at
three of then (PaU, 13ikaner, Jaisallller) B8 well as those at Jodhpur a8 oentres ft'r
oolleotion and eVtlluation of materials under this project. Biometrics service is provided
from the Indian Jgrioultural Research Inut!tute in Delhi and seed import and e~ort are
effeoted through the National Bureau of Plant ~enetio Resources of the IUlne Institute,

, whioh. is oonoerned. primarily with ~iou1tural crop seeds. There are no oold storage
facilities for seed at OAZRI.

CAZRI is well aituated and equipped to partioipate in the Proj~t and would provide
great strength in the Rajasthan ar_.

Dr. Gautam nominated CAZRI as the IOAR est~bliBhmmt he would wish to participate
in the :cm:m Project.

OSCRTI at Dehl'& Dun coordinatel the relearch, demonstration lind training pro8Tllllft811
of a group of eight stations (Ohandisar, Agra, Vaad, Iota, 'lJ.yderabad, OotllC&IIIW1d and
Bell&l7, a well a Dehra Dun) oonoented. to prCllllote 11lteerateel land Ule 8,1IItellll as a means
of bringing the 15 ~ ot India's land ar. known u the "vutect landll" into produotion.
'l!lree adelitional oentres are planned. TeohnolOC'( tJ'&!1lter il ettected throulh a leriee of
OperatiClll&1 Research Projeotl of which tOUl" are in operation (three in the B1JIal~;
one at JSellary in South Indla) and tour .ore (&11 in the HiMl.,m regian) are planned.

'!'he etatf of OSORTI OCllllPri..1 .peoleUltl in a wide lWlIe of eliloipl1ft.. in pllnt
eoienoe, 1\Yd1'010§ md related fielo. 'J!le Plant Soience Divillon ill ooncented with SZ'U'"
lam.. hortioulture and tor..tr:f. Althouch tlifticulty II experienced. 1Jl J'flOl'Uitinc
toreltr:f IpeoiaUltl lte etatf inoluelel a torelter. 'lbe InItitute doee not partioipate in
e2Plorat1on or oolleotion of «enetio _teriale. HCIW~;.r, it il int8Nlted in ew.1uaticm
ot introduced ooUeotiO!Ul t!lrouch i tl arboretum ltud.hll prorre-e in whioh row plotl
• .tl:f UIlNplioa"etl are .ed to lon_ eNt .•"eriale 11Ii...ble tor the 4errYed luut8.

'!'he proSftlllle of oscm 11 Iitron«l¥ oriented. towvdB the Himal-.YM and t.ediatel;r
adjacent repOlUl and to del!'8ded lmdl ItUl Ihitttna oultivaUan are... in the dr:f oentral
&1''' ot India. The pOlllibiliV of itl partioipatian in the ••luaticn ph..e ot the
Pl'ogNBIe either iDlDed1&tel.y or in lat.r It.,.., Ihould be '2Ploreel by the ooordinating
qll1o;r tor the Project in India.

The State foreet department. prop08ed u partioipantll in the project are tho.e ot
Oujerat, Rajuthan, Punjab, Ha.r:fula. K..-ruhtra and pOlilibly Andhra Pradelh and JCarutaka.

J.U, thrOU«h 1til Porest Relearoh Bl'aMh, il tor Dewr!l reuons the obviouB IU'ld !,C!rha,.
cnl;r feasible acenoy to PIIWlO the ooordinatin& role tor the project in Inui~,. Thin is
I!ueg«lsted by its current f\1notiono and' new minute ln relation to tO~~(::J'~ cell" rosouroeD il'\
the oountry; i tlJ bna and olole B8Booiation '-lith DroIt and th~ F.10 Panel of Il"lpf!l·tB on
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Forest Gcne ReGources; i tG relationsJ:irs with thn St~.te Sil '!iCllI tnrir-;ts in this anel rr.latE:,l
work; its pipeline, thr.OU~l the~, to the operational ~rogrammE:u pn~ ~robl~ms of the Stato
forest departments i i t;-; historical relntionshi!ls with CAZRI, an.' Hs fC!mi liClrity with anr.:.
facilities for th~ kin,l of work that "lill bl~ entailed. FlU has 1,.")on criticisc,l for its
ir.~f£ectiveness in cnrTu~nrr out this sort of role in the past. What~ver the true position
or ca.uses for this may be, tho coordinatinc, function cannot succeed uithout clear definition
of mandate, provision of adequate relJourcelJ (incluclill{; time) and effectiva communication .
between the coorc"linator and other pa.r ticipan ~B, 1eadil1& to thorou~h planning and vicorous
projeot implementation.

The Director, CSCRTI indioa.ted \-lillingncBB for his organiza.tion to participa.te in
thf! Project with FRI as coordinatine a.g(,l1cy. However, the Director of' CAZR! and his
Director-General stated their prefArcnce to participate independently, l-lith llireot contaot
wi th FAO. For obvious reasons however this is not warranted: coordination by ODe agency
within India of that country's overall participation is obviously necessary and theN is no
reason why all participants should not reoeive proper recognition for their contribution8.
Dr. Swaminathan , Secretary of Agrioul ture, with whom the matter of coordination was dis
cussed, reserved his pos~tion cmd stated that the Indian Government would decide in duo
time what coordination a.rrangements should a.pply.

4.2 SPIDIm

The species 0f ir.~~dicte ir.~erest in India are shown, with uses ~ilvical features
and priori ty rt, tinge, in Annax 4. 1.

4.3 EXPLOOTIClN AND COLLEl:'l'l.J.N

The first three indigf"'~cJg speoies shown in Annex 4.2 are proposed for collection in
year 1 of the Projeot (Phaoe 2) in the S~ateB of GUjera.t, Rajasthan, Punjab and Haryana
and possibly also in Maharashtra. and Andhra Pradesh. Subject to demand, provwnanco!
oollections of the other three species could also bo made. ProBopis juliflora, whioh was
introduced into India a century ago and l-lhich is notol tlTidespread, could be arldAd to the list
i:f desired. This species shows considerable variation of fonn in India.

Details of distribution, olimate and soil patterns, silvicultural features, cene
cologica.l variation, seeding season, seed l'Teiehts, SOl'.tl'l of current plMting and propocfld
oollection areas for three speoies are giv~n in kln~x 4.2

Specific oollection areas ,.,rill be identified during tletailcrl loca.l l,rojoot planni"C'
It may be noted that (;.' ZRI hltVt' illentifil'ct the onvirons of four of thdr fic1cl stationr:
in Rajasthan as "0Il Jotion areas.

Wi th the three uoepti,'"jns \,.If Azadirachta indica, the ••eel ot "hiob quickly 10•••
vi.biUty. Acacia niloUca varietieT'"Hera they 6e60... IIOr••oattered Il.r the " ..terll
extremi ties of their natu~'ll rm1C~ in the a.rid zone and A, nilotion val'. .iMueIIIOlltU in
arens where i t ~ ~ repeatedly co')piocd to prov;;_rl'J basket l:Ietki11l; !ll&trriala, no di rfiotll t~, ill
antioipated in oecuri~1g the ~~tities of sp.ed requirnd for 30 sets of provenano~ trinl~

anCl subBequen'~ me: situ ecw'" cor.",,,rvation otandl). No uifficul t~t is a.nticiIlatt\tl in eathel'ift[;
the seed from amiiiiiii'Um of ~\; m~. ;;\1('1' trees l,er prownat1oQ, spaoed a.t lcnot 50 m apart
In lIomo oases this epaoi.i1g m,·,. 'he considerably oxtended. The aix npecios listed do not
diepla,y an,Y notabh deert"e OA ~l~n'iodioi ty in seed. produotion and they all produoe geed
oopiou81y.
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Since viability of Azadirachta indica !leed t.lls oft after about a welt and there is
no known storage procedure to extend this period special arrangellents will be required to
eneUJ'8 that Beed reaches the nurseries of recipient countries rapidly aDd in good condition.
'!h. arrangements should be lUde bet.en the countri.s ooncern.d 'b:Y direct cOlmUDication.
Bowver FA.O could probab~ u8iet by briqin« the 1l1POriaC8 ot speed,y handling and diepa'.
to the attention of key penlonnel concerned. In the .1I8ence of an illProved .torage ..thod
fOl' A. indica seed there would be no point 111 collecUD« _terhl ot thi.lI)ecies for conee1'-
vation planting before it is actually required. (JRI 18 coneidering the in!tiation of .
reBearch aimed at developing & lIethodologr for IIto~ of A. indica ..ed).

Both CAZRI and FRI are prep&l"t!d to support seed collection;: ~ith herbarium material
and to furnish seed collection reports, 1!l.ey are also Willing and able to distribute
s'eed to other countries. HiI, which issues p~tosanitary certifioates, would do so direct;
unless arra,neements are made for thelll to use HU's fr.,Ui·"tes, CAZRI would e:q)ort throU8h
the National Bureau of Plant Genetic Resources in Nr ·'l1i.

4.4 ~~
The species pr..;posed for evaluation in the fint phase of the Projeot are the 11

. of first priority shown in Annex 4.1. The line between first and second priorities is
ve~ fine and the species in them m~ be regarded as interchangeable acoording to timing
of seed availability. .

As shown, there is interest in the three Australian speoies proposed in Jnnex 1,
seeds of which are now available for immed.ia\'e distribution. If a choioe were neceBsat)"
E. cSJllaldulensis would be the preferred eucalypt.

The exotic species listed in Annex 4.1. extend the initial ~AO list considerably and
indicate the degree of interest in developing good gane pools ,in the subject area to which
the Project relates.

Subject to revie\'l when seed is aw.ilnblc and dctnilcd. local planning iSI done, test
"1tee are proposed as shown in Annex 4•.3 • Site desoription.. tor the locationB in
Raj&Bthsn and more general information for the remaindor,are pwn in Annex 4.4.

Collections from the best local stands of E. camaldulmt..is, or E.' teretioomis
where the fonner is unaw.ilable, will be UJted as-oomparison speoies for the trials of
eucalypt provenanc,es; a local Prasoda juUnora oollection will be used as the strmdard
for all other speoies.

No special seed deliver,y arrangements from outside India will be required since oold
Itore facilities are available at several o.ntre...

aood nureery facilities are operated by C_I in Jodhpur where ltu~ Beedlingll are
produoed in nine months from BOWing in metal or pluUo tubes· 'rile btitute alllO operatee
.,.eries at its Pali and Bilcaner Itationl, Good. rNNeJ17 tac111Uet are allo operated
under the control of State 8ilvioul turi.tB and at JRI uel 1tl rqional .taUoD. Tb.. the
41.tuoe.. over whioh plants w111 haw to be tl'U8ported. w111 not 'b. unduly peat ud,
l1'118n re..enable oare of plantll once the':( have lett the nUl"llel':f, til.., Ihc:ftl1d po.. no undue
halardB,

StMdard leoal iiite preparat1cn .nhodll "CNl4 be applied. ~ State tOlHt d.eparillentl
Ulel 081, 1 ••• , the IUld would be Itu.pe4 an4 01....4. PUt 30 0.3 "aulel 'b. hoed ..
•ta~. oooperatoN. At CJZRI pitl 4S CIIl in el.eter and of the .... 4epth are prepareel )y
pawal' au«.r.
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Clean weeding and working of the soil.(mth mechanized equipment at CAZR! statiGns),
ie-ncil'lg or trenching to exclude stock, &nd fire proteotion measures, would be applied as
normally practised by CAZR! and the State forest departments. Proper labelling, doma.rc81
tion and mapping of plots would be done immediate1;r atter planting and maintained there
after in accordance with the standa.rd practices of the uuthorities conoernod.

EJc;perimental design, according to the nuraer;r stock available, and gIlida.nce in the
conduot of the trials in the field, would be given as neoessary 'by mI. Several members·
of the staff at CAZRI have statistioal design and an.aly8is skills and experience.
Assessment data would be oolleoted .'by state silviculturists and their speoialist staffS
who would undertake processing according to the facilities available. Final processing
and collation of ~hese results would be done by FRI who 'iould oollaborate with State
specialists in the preparation of reports for publication. Subject to whatever arrang&
menta for collaboration with FRI might be made by the local o("lordinator, these opE'lrations
would be undertaken for CAZRI by that Institute I s Silvioulturiat and other trainod staff.
As noted CAZRI is able, when nece••ar;y, to call on the Indian Agricultural Re..arch
Institute in Delhi for biometric support and service••

It was ernpha6i9~d by experienced in~stigators in India that evalllation criteria
should inolude parameters that express the values sought in the materials being tested, or
which wouln ~drmit their derivation, c.g. wood volume; thermal value, quantit,y of foliage,
twigs, trW.ts •

There would be no difficulty about making the results of trials and eventually,
seed, available to other countries. Obviousl;r, collation of reBu!ts by JRI, with due
oredi t to participants, would facHi tate this prcoess.

It would ole~rly be advantageous for the tmpor~ and e~ort of seed into and out
of India for the evaluation and conservation phases of the ·~oject to be coordinat~~

by and channelled through FRI who, as alrea~ not~d, are authorised to issue pnytOl&ni-
tary oertificates. This would also simplify for India th~ whole matter of Beed storage, i.e.
it could be conoentrated in whatever degree is desirable, at PRI.

4.5 conSERVATION

4.5.1 In situ conservation

The need for in situ oonservation of gene resources hal been recognised for I1IaJ\Y
years and has found e;reBsion in the l!I;rt1tem of Preserw.tian Plote under which, b;r 1915,
16.3 representative eDmplel!l of natural for••t typ.. and 25 ot plantation., main1;r of
indigenous speoies, were seleoted and de.ig!'lahd. aooording1;r. Batura! fore.t plots range
from a few ha to 4 000 ha; those in plantations are Imall (lanl, 1975).

A. t.., Pr..ervation Plot. in GUjerat include Alb18ia l.bbek. A. .peeies recorded
al 'O'cl, catechu occur. in one plot in· thil Stat.~htra.Noneof
the other speci.. listed in Anna 4.1 werl iac1 udlll in thl 014 .,.t••

The Preeer_tion PlOtl .,.t. 1. to be a.orbed into the ...tional ~e..u of
J'ore.t Gene Re.ource. project whloh 18 to oat.r tor both in .itu an4 IX .itu oon.er_tiC_h
R"pol1libilit;y tor d..,el0p.lnt ot thi. project hu be. UilpR to l'kl. Like
the Pre..rw.tion Plot prosrlllllle 1n recent 7-I'lI, the proj.,t i. to b. COMucted in
oollaboration with the Statl tore.t llipartm~t. and will ..braDe two rel.~t activiti"
that arl all'l&~ in progre... ftle til'llt ot til•• il thl .~loration phue reprelll'lted lJ1
thl BI-8tate ~r•• t J)epart8.nts 'plCh. 41ltributiClll -.pp!n« procr-e. TIle .eoond ill
the Biolphere Relervel prog!'lllllle whlo~ W8 reported on at the hlrth S".ion of the ••0
Panel of l2perts on ~r'lt Gene Re.ourc•• ('.0, 1977).
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JlI'8 regiOD&1. oentr•• , inoluclil\l ont: to be establillhed this year at Ahmedabad
to oover the 118IIli-arid and aricl repem, are to b. inw1wel in the project in addition to
the State tore.t departmentll.

Individual speci.. or fJ!'OUpll ot .plOi•• will be ..botlel tor att8l1tion and U.ipld
prioriti.. acoording to the fo1leving oriterial

(i) the risk that senetioall1' cliwree _teriall of' the .plOi.. &Dd their
r.laUvel might be lOfllt in the tutur., particularly the near tutur.,
lUI & reBUlt of' ohanae. and. dewlopaent. in ~iculture md land use,
includiDg the intr04uotic:ll ot n... wri.U•• ;

(11) the 'conomio IUSd llooial 1lIIportanc. of the _t.riall to be oolleotea,
measured in tlMIl ot their p"lIlIlt UIIIMn.,•• Md t.portaDo.;

(iii) the reooSftized requirellent. ot plant breedeN and N8earoh worke"
for seneUcal17 cliftl'lle mat.rialll and. the 'JPlOted .i8'1itioMO' in
economic and 800ial d.....lopllent ot the improvecl tne. and -.rilU.. ot
the crops th~ will be able to produoe with the.e materiall.

These criteria tie in with the guide1:i.l'les for se1eotion of reserves tinder the
Indian DepELl'tluent of Science and Technology and mI MA! l'r05!'l'UIIIIIes.

The six indi~nous species listed in AnnAX 4.2 or r!hiOh it is proposed that seed
ahOll1d be oollected by India during the first pwe of' this Project, are aJIlong the firRt
prioriv group of' speoies that the States .h&ve been allked to work on regarding distribution
and tor selection of !iosphere Reserves. '1'hi~ work ill in progres8 and & few potential
R..erve. have been identified.

4.5.2 Oona.~tion in seed store.

Seed .tone' il r.-rdecl ill IlI4ia BOt u ,.. OO.""UOD but 1»\11'.17 .. on.d.,. 1B th. 1'1'00•• ot .tabUlh:lar OOUlJ'ft.tiOD ane! oth.. ItulU.

4.5.3 " .1tu oOM.r_Ucn of artitioial I""
Thill aotiviV 11 oonoeptuaU..1cl .. the !! .itu cCllUllrwtlcn p..... or \be ""tonal

O.N Pl... lank diloUII.ed WId.r Section 4.5.1 abO"."':-1Iiil pari o~ th.pl'O.1eo" il to
oCIIIPl'l.' ....ra1. are.. ot relpoD8ibil1t7'

(1) 'ftl. In4~Dani." s.14 Oen"r., ~.raW (JIa4an Gopal, MHOtel')' ...ak and.
wcalntl •

(ii) 'Die Ooordinator, Pift... at JR1- (0.0. Fand.), pin. I!plOi...

(iii) 'D1.0oordinator, Hilll L.wl OOllit..... at llala (I.V. Ii.), the .plOi.
whioh hil tit1. tn4ioat•• ,

(iv) DinotoI' ot I'ol'llt 1'.l&I"Oh, III (1.0. OhOllh) an4 ltattl popl&N.

It i. 1l0t 1'.t mCMl who will b. NIIp_ibl. tor _i.,_tt anA oth.r .plOl_
_ ortaa" tOI' .ooial to"I"1'7 :1Il the arlcl alii! ••i-u-14 .... al • ft.. I'ectanal
o_tN at a-e4&'ba4 woal4 lik,17 b. iftwlw4. 1114,. till. ,... ot til. pl' -. vork 1.
ae-t • ....,14 vitil tMk tor whloh _t.!'ial..... ,..1... lIU'~lcl. ..1."111 'ttl...
tol' the ••tabl1••_t, lDiUallT, ot thr•• Bub (.tu4I). S•• pNllalMJ')' work ..
&1.0 .. dOll. with IllOl1nt••
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Gene oonse!'vation in the formal senSe used here does not fonn part of the programme
or CAZIlI. It is relevant to note howewr t"h&t artifioial stands of Acacia tortiUs,
A. senepl,Prosopia juliflora and Azadiraohta indioa, the sources of SOllIe of whioh are
mown, are established on lands controlled by this Inetitute in Rajasthan.

4.6 UTILIZlTIOH"

Whilst the matter was not discussed in detail, the Dir.otor of !'crest a.search
tndioatd that IftI would be prepared 10 arrU1g., through State rarest d.partmmte or other
appropriate agencies, for the bulk suppl,v of se.d of important prownanoes to other countries.
With the e~.ptions noted, the indigenous speci.. diecussed in Section 4.3 produce seed
ta1r1.7 oopiously each year; oolleotion and processing should not preeent inBuper.~"~le

problems •

~ept for some preliminary work with E. oam&1dulenllis and E. teretioomis at llRI,
ntit~.r that Institute nor the State forest ~partments have become iiivolved yet in &I\Y
individual seleotion and br.eding within proViinano.s ot species euitable tor the semi-arid
and arid zone. mI has distributed seed of three prownanoes of Acacia nilotica for
plUlting by the Forest Dep~tments of 'l'UIil lI'adu, Oujerat and Uttar Pradesh. Through its

. toreet genetios group the Institute plans to start a programme ot individual seleotion in
j. nilotica, Azadiraohta indica end J.l.bizia lebb.k in two or three years' t~e.

OAZRI started this year to oolleot open pollinated seed from selected phenotype.. of
PrOllopis oineraria in different parts of its range in India with a view to establishing
progen,y tests !'rom whioh to seleot superior typeD for 'breeding.

4.7 SID S'l'<lUOE AlfI) lWIIIJ::m

Refrigerated se.d storage facilities of a capacity adequate for the need.!! of this
Project are available at mI, Debra Dun, and at its regional oentres at ."a1rnihat, Co~
batore , Ja'balpur and ~derabad..

Seed inseots can be trOl1blesOllle but are readily oontrolled by dUl!Iting with aumean..,
E powder or sulphur.

. .
A8 Ilot.d, retentioll ot viabiUV ot .e. or '"d1ft;. 1'''_ tor _re ..... a1Mnlt:

a wu 1. a probl_ to wbioh 110 .011lUoll hu yet .. to-.l. III aN 00IIII14.rtll« 4.wtill«
..ovoe. to tbt. probl_ in tb. 11M!' rut... witil tbe obj.ot ot 4.ftlopill« a.... or
.tortll« ..Ile .eed ~or a 1'8Monabl. period witllnt ••rie. 1.. ot ..ndna'biUty.

JRI at Dehra Dun is authori.ed to import Md l2Port reeearoh quantiU.. or seed
direot U1d. i. empowered to illut ph7t08lU1i-17 olrtitioate.. W ..r quantitiM ot ...d
aN OMnn.llld thrOU&h the lIational aareau ot Plant alft.Uo a"CNI'OI'. Sled viab1liV
1. ClIl17 1'&1"'1.7 impair.d by ovwr-sealOUJl tr..tIIlent .,.tn.t inleet. or di..... orpn1...

lI.rore imported. seed is rd..-ed, two o.rtifioa"', ...t 'be tumt.he41

(!) the usual Ph¥t08anit&l')' c.rt~rioatl

(ii) a lecond, stating that the • •••411 haw been oollloted trClll
trees tree of pathogenl and tnelOt peltl" •

.. e1tj.ot ot tilt .eoond oel'titl_t. 1. to olmat. tu 1-..0'" ot .... tro. tl"Ml
',.o~t1ble to attack by peetl or 41......

•• ourrent plant quarantine rel'llatiau &1"1 ImCMl whioh -1Iht attect iJlport or
.~ori ot e..d.
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v. Isum,

5 .1 PARTICIPATIOlf

The Porestry Division, Agricultural Research Organization, llanot, of which
Dr R Xarschon is Director, is the 8i~le Isra.li institute that would collaborate
direotly vith FAO as a partioipant in the ~AO/Droll Project. In acccrdance with
established practioe it "'ould work with the 'or..t Departllent, w.nd Develop.ent Autho
rity, whose headquarters are at nJ7at s..Yi-, IIdta, tor 11lputl IUGh ....ed oolle~

tion, site preparation, planting and post-pllntiftg lIainhnanc.. '!he Porellt!7 I)ivision
wishes to participate 1n the Project in the u.nner d.scribed in thil report. In this
it has the full support of the Forellt Departlllent.

The group at Ilanot comprisel a nUllber of cOilpetent IIpecaUet. who have eetab
lished an international reputation tor effeotive torest~ re.earch. ·They repre.ent
specialil!lations and MWl facilities that equip th. fUlly tor the type of activity
envisa«ed under this Project. Their working relaUonlhiPi with the operational rarest
Department add great strength and nezibil1ty to thelr oapabiliUee. The tvo orea
nisations are linked functionally by r.learoh dewloplllent and liaison _tatt. In Israel
forestry and agriculture are olosely integrated in programmes ot mutual ooncern.

5.2 SPmI:m
Por 80111e years the Institute haD conducted a strong progr... of Itudles of pro

venance variation in l!hcalyptuB oualdulens1s Dehn. It hal 70-80 proveisanoe. ot thl_
spflOieB under trial. It is not theretore conoerned to acquire the I. o..lc1u1ensis
provenances offered under this Project. The Divilion is intere.ted, however, In
evaluating the E. miorotheca r.v.M. and. 4oa01& •.neura P. Kuell. III&toerlals oftered, plus
any provenances of the proBopis I!p~i8s on the '16 li.t (Annex 1) that beoOllle available •.

A oonsider&ble emount of research wal done on Israeli Acacia Ipeeie. ln the 1950'1 and
1960's. Tbil relUlted trOll the f..,t that an earl, PIoill. Xtnl.\er ot the COUIltl'7. notiJII
that the Russians were u,ding larp are.. with ill41100. l=d' .,.el_, N_N4 tbtt a
props·. addr.ssed to 111111« utiw Ilrul JIIILA .peel.. 'be ..t. la N1aUOD 'to OOD
clUiolll ift the Wadi Arabi INt. (S•• Uaa~U4 ..., ,t DMZ ,.,). tid. tluwt,
thoUCh ito produced good Bclentifie r ••uUe. c.,., to nothiq c;~eraUonal1J '.aUl. ot the
ver,y different moieture oondi tion. in the I.rael 8\viro....t. ocapare4 vlth thOle that
apply in the Rusl!lian deserts, where rainfall oonditions are' better Uld lelding 1s done
iato the .ow. With the nc.pUo. ot~, 1.....11 to..."" aN t~...to.. aot
late,.lt.d ta aeqa1rlac Ie" ·lot. ot Ipp. tor ..l_aU.. • ...·.r, ""7 a.. ,N-
pared to collect ••eel ot A, torUU. " 4, """ne Ian ..~J)el.t. 411-
tri1lllUOII .... ooop.raU.. o.a\I'I.I. Ill. ,_• .,.4 41ltHtu~•• '''011.
are 41eog••" 1. '-aes.1 ~.2.aad ~.3.

k!'llehon (1966) mentioned. PrOlRl. tuoata (Ult.d'" .rJlart. 19'76, .. P. faro,,>
U OIle ot the .peei.. oOllPriliq au • ...GnOil ln VlMll Aralia. '!Ilia lpeel.. we not
elilculled during the Killion' I viiit to lIrae1 blat IhCNld b' lnVMUlltecl .. to it.
worthin.1 ot oolleotion lI\el na].uaUoD ,t Ic.e ._e und.r 'hi. IJIlaI Pro~eot.

5.3 IIfIl,CtiTIOW Am) COU,ICTIOlf

'!'he diltribution and eoolocr of Actoia Ipeei•• ln llra.1 are w.l1 dOOU8ented, XiI.U
4M•• 5.3. Oen.tio ..rlaUon within or .... th. populaUou .. nft be.a IWi_; th....
II no oall ,t pr...nt tor I\lch IN41.. to M UIIcl.r.k_ .. 1....1.

'PI'opolll. for the oolleeUoa of .el4 ot £. l1"lM (traa tCllUr looaUtl_) and
A. ·JJ44i.. and A. torUliI (on. 100&11. 1101\) aN p.....'14 1ft ••• 5.3.



Subjeot to oonfirmation when detailed plans for the Projeot as a whole are made,
2 kg each of A.. albida end A. raddiana and 1.5 kg of A.. tortilis 8hould be oollected for
eve.luation in participating cOl.mtrles. The quantities required. for storBBe for the con
servation phase will be about 9 kg for the first two speoies and 6 kg for the third.

There are no acoess problems. No diffioulV ill antioipated e1ther in the colleo-
tion ot the required quantities of A.. raddiaM. and A.. tortiUs seed frOlll at but 25 trees
spaced at least 50 m apart or to ensure that trees are repre..nted in each oolleotion
by approximately equal quantities at seed. Par A.. albida, howewr, the situation will
be different because the stands, whioh are olonal (Cutler, 1969; BaleV, 1971; Iarshon,
1976) are relatively small and seed i. not produoed in large lDlountS. The quantity
from each of the four oolleotion areu might therefore fall short of what ill required.
JJso. the number of seed trees per site i. liable to be le88 than 25, particularly it
reuouble steps are taken not to eU1Ift ~b&t a olone 18 Dot repreaotecl lION thaD once
sa a ned tree. Depending on the cnnOCllle ot the oolleQ'f;ion .tton, tUNtoN, either the
coUections would be evaluated indhidualq ewn though thq be --.11 In both quIlttty ot .eed
and nmber of" mother treee, or they apt all be ca.'bin.d into a .ingl. I.raeli prownm08.

The oonsultant was advised that liberal allowance should be made for damage to lIeed
by Bruohid larvae sinoe 40 %of seed is likely to be damaged ~. the time it Is colleoted,
The quanti ties mentioned above allow f"or 50 ~ losses due to a variety of causes. It
might be wise to increase them by a fUrther 50 fa.

The collections will be made on behalf of th~ Institute by the Forest Department,
which has a. specialised Seed St"ction. In most oases the collection will b·.: made by
foresters visiting Bourct: ar€8.S for a dl\}'" In some instances, however, oolleotion might
be done by a seed company. This is staffed by tra!ned reliable personnel and would be
closely supervised by the Department. In that op.~e and beoause of" the manner in whioh
budgeting and accounting are done, pev-ment would be required: at l\bout • 20 per kg for
A. raddiana and A. tortilis and • 25 per kg for A. albida. Deliwry to PAO in ROI'Ile wculd
be bY' post at no extra oharge. If air freight i8 preferred freipt ohargee would be
extra. An allowance of approx•• 500 should be made for th.e itelll8 in the bIldpt tor
the Project. .

The Inatitute is prepared to fumilh herbarlU11 _teri&l and a collection report
f"or each batch of seed. j, f"orm adapted. trOll that Uled. in the Tbai-Dan~lh Pin. Project
would be appropriate.

The Institute is prepared to distribute the seed oollected in IIr.e1 and UlUJlletI
this would be done through PAO.

5.4 JNALTJA.TIOW

All noted in _Seotion 5.2 the In.t1tute is intere.ted in eva1uat1nc the I. miorotheca
and A. M8Ura prownanoee from AUlltraUa aDd &I\Y provenancel of Proeoeil .peoi.. that -.v
becOllle available.

If the number of prCvenu1oe. 1....U, e.«" three, the" would b. te.ted at two or
three 8itea. If the number i8 large, a .inch site would be uee.

Teet Bi tell for E. mlorotheoa are 7et to be deteNued.. '!he A.. anlUra and PrMopil
IJpeoi. trials would be 11tea: in 200-300 _ Nintall, ••t-arid ar.. north and v.t or
Beersheba where the 8011s are loes. or land, or aixture. ot the two. Irrtption would not
b, provided.
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The comparison speoies for E. microtheot'. would be E. cama1dulensis, either a se
lected local provenanoe or one from Australia: A. oyanophylla (now A.. saHel would be
used as the standard for A. aneura.

Good nursery facilities are available at I1anot where it is expeoted that all plants
would be raised (in tins or plastic bags) and distributed to planting sites.

Standard site preparation and plantation maintenanoe procedures on loess soils are to
plough or rip the area, to plant at 3 x 3 or 4 x 4 m dep~nding an the site, and to disc
the area onoe "r twioe a year. particularly in the first year. In drier areas or where
plOd,gbing is inapplioable, a1tes are prepared by throwing up soil BO that runoff is
funnelled into planting areas. thus being conoentrated where it is needed. Site prepara
tion, planting, maintenance and protection are done b,y the Forest Department with design
and r.Jlated inputs by the Institute, who make the asselsments.

The results of the evaluations would be published in the normal way Requests for
information before this would be met either direotly or through FAO.

The oompetenoe of the Institute in provenance research notwithstanding. it should be
furnished with a copy of the manual on species and provenance research oompiled b,y
Burl~ and Wood (1976).

5.5 CONSFEVATION

The AC8~ia species of the desert and semi-desert areas of Israel are not in danger
of extinction: they ocour in relatively large nUlllbers and are not subject to browBing
or oharcoal burning. Parts of the areas in which they ooour are in nature reserves. It
is the view of the Israeli foresters that formal oonservation measures are not required.

However, .011. A. albida .tub -1' be ill c1Mcer o~ miJloU01l, beoau.e thl 'P.ole. 18
rlgardld a8 being ot 11Ule valu. to thl cOUlltry tad .0 priorU7 18 liven to coa.emu
thl .nu.da tor BaUODal ptrpo••••

'!be ~r_try J)1vi810n at IlUlot would be inteNil'~d in aoqu1l'i1lC tarther quuUtie.
ot lIeed ot promieing provenaD0e8 ot .zotio .peoi. u ••tep in the de".lo~nt ot .etul
oultiv&r8 for local \IIIe. It would be prepared to Itupply the It.. 'but note. that Iteed t1"Cll
provenmces of' exotice, produced in IlI'ul, iIt likely aot to be pnetioally pure.

5 .6 UTILIZATION

Whilst Israel is prepared to 8upply seed ot native Acaoia species it has no direct
use for these speoies itself. However, it i8 interested ill developing well adaphd
euo&1ypt cultivars for provision of timber and, to a lesser extent, l!Ihelter and Boil !"Y'O

teotion. Prosopis speoies and A. aneura are of' interest in relation to the la.tter values
and a180 to some extent for fodder. Suooell8f'ully adapted ~rovenmoel!l would be used in
simpl e individual tree selection prograllllleB.

5 .7 SEED STORAOE Am) lWIDLm

Cold seed storage tACiU.tie. are not u..d. It ha. been found at Ilanot that Deed in
lIealed oontainera retains high germinability tor at lea.t 7-8 years in the existing 8tor~

where it is isolated from hiah temperatures.
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In oommon with other oountries in the KiddIe East and Afrioa, Israel has found
that thc seeds of native Acacia specics are subject to attack by larvae of several
species of Bruohidae. This matter is the subject of several important published reports
on the identity and bioloQ" of the inseots concerned, e.e. Southgate 1975a; 1975b; 1978.
Xarschon (1975b) followed up his observation (1961) that up to 40 %of the seed~ be
damaged by the time it is oollected, by stu~ing gemination in relation to this problem •.
He found. that soaking the seed in water which has been brought to the boil acts mainly
on seeds with destroyed or damaged embryos, while immersion in sulphurio acid brings
about germination of all viable seeds. He demonstrated that satisfactory geMination
oan be secured from sowing unripe seed. He stressed the need for fumigation prior to
storage as a means of arresting deterioration due to l3Nohid damage. A. cOllllllereial
inseotioide powder known as "Phostoxin" is successfully used at Ilanot •.

It hal been reconfirmed at llanot that •••d of Au.tralian Acacia .peote. 11 not
IUbj.ot to Brochid attaok: the aho,:. .....l lIature of th.ir •••elI rend.r. th•• 1~.
(Kar-ohon, perlonal cCXDlllUftication). Thu', the Jo. antura •••d would Bot be att.cted.

Seed must be exported from Israel through the Plant Protection Servioe in Tel Aviv
who fttmigate it and provide p~tosanit&ry oertifioates. Imported seed is subject to
inspeotion by the sam" Servioe and a p~toB&nitary certifioate is required.
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VI. PEOPLE's DE1>IOORATIC REPUBLIC OF YDIEN (PIIR Yemen)

(i .1 PAR'rICIPATlmr

The singl~ institute interested in and capable of participating in the Project is the
Aericultural Research C~tre, a unit of the Ministr,y of Aerioulture, located at El-Kod, sorns
60 kIn east alo~ the coast from Aden. One of the ten disciplinary oomponents of the
Centre is the Forestr,y Seotion, the staff of which inoludes two professional foresters:
A.S. Balaidi, Head and M. Bazara. There in no other Forestry Agenoy in the country.

The El-Kod Centre is supported through UNDP Project PD4/75/0191 Improvement of Crop
Production which il:1 financed by UNDP ('.3 940 000 annually) and UNGDF (I 825000).

At present Dr. E. Costin, the aotin6 FAO Country Representati'Ve, is Projeot Manager
and the Director of the Centre, Abdul Wahit, is Co-Manager. Dr. Costin is also Forestry
Expert in the projeot, with A.S. Balaidi as Forestry Counterpart.

Since 1972 the Forestry Section has effeotively undertaken speoies and provanance
trials (Costin ~' al.~ 1976a) and nhelterbelt development and demonstration' plantings
(Costin et. a1., 19"%bJ at El-Xod and other locations in the region. ihe Seotion is now
heavily involVed in capitalizing on the sucoess of these by conduoting training and
extension programmes under which individual farmers, using plants raised in the Seotion's
nurseries (one is located at El-Xod, another at Lodar) plant trees to provide fuel, fodder
and shelter.

In view of these initiatives the capaoity of the Section to undertake further
Research and Development work is limited. It is enthusiastic to do so, however, and the
local benefits likely to accrue from partioipation in this ~rojeot make it desirable
tha.t they do so, within the limits of available resources. In fact, when news of this
Project was received, the Section was on the point of initiating its own study of varia
tion in PDR Yemen Acacia tortilis.

It would obviously be to the Section's advantage to stagger work und.r the Project,
e.g. b,y ea.rly supply of seed of exotio speoi~s to be evaluated in P.DR Yemen, where this
is available, so that the load of new work is spread in time. .

6.2 SPiDlES
The species in which PDR Yemen is interested are shown in Annex 6.1. The three

shown as indigenous (Aoaoia tortilis, A. senegal and PrOBOpia "ineraria) ocour also in
other SW Asian Md/or IrrieRn countries. .

Several other speoies on the FAO list, partioularlyexotio Aoaoia .pp. and PrOSOpiB
spp. are of interest but must ~wait attention At some future time.

6 .3 EXPLaU.TION AliD COLLPDTION

The Forestr,r Section proposes to oollect four provenanoe. of A. tortili_ (one nn
exotic) and one each of I.. nilotioa (an aoolimatized exotic), A. senecal and P. oineraria.

Details of distribution and other features of thefe .peetes and of the oolleotion
areas are 6i~~n in Annex 6.2 and generaliB~d site information in Annex 6.4.

Pressure of browsing b,y goatll arid heavy infestation of ri3'enine seed by insfottJ arll)
liable to cause diffioulties in seed oolleotion. To ofrlet the latter, tbe Seotion will
endeavour to oolleot fruitl aB soon as the Beed is mature ~0U6h to be brought in.



Seed storage faoUities are not available. Some assistanoe might be provided in
this respeot under this Projeot. It it is not, or if storage facilities cannot be
arranged elsewhere, collection should be oonfined to the quantitieB required tor prove
nance 9wluation only,

AI though collection a.reaa are acoessible by road, thoBe in the mountains are
somewhat remote end the seed trees soattered. '1!1e operation will require a degree of
supervision which it is not easy to provide but whioh will be arranee~for nonetheless.

The Forestr,y Seotion is prepared to di.tribute seed to other oountri.1 but noted
that there are no teeili ties in PDt Yemen for 1\ulIiption ot seed or tor the ill8ue of
phytosanitar,y oertifioates. Either, oountrieB importin« Beed frOll PIll Yemen will haw
to do so withou;; certification and to treat it on reoeipt, or arr&rlBUlentB will have
to be made, to send the seed to Mother country for treatment and su'b8equent distribu-
tion. '

The Fore9tl~ Section is prepared to Rupport itR 8eed oolleotiOftB with oolleotion
reports and herbarium speoimens. However, it pointed out that it will be cUttioult,
particularly with the start available, to dry IIpeoimens frequently enOUBh to obviate
their disintegration.

The Section propOle! to make its Pro.opis oineraria oolleotion at the Relearch
oentre, El-Xod. 11.though this will obvioully be lell. iabOri0U8 than oollecting !rca
nAtural stands, the latter is preferable and mullt be urged tor three reuone. 1'iretly,
there is no alsurance that the genetio 4iverliV of the £looKod. aat.rial i. .. peat u
would be provided under the "25 lIother ,"en at leut 50 • apart" Ipecit1oation lIet for
the project. Secondly, there woul4 be nt' ulUrano. tbat the ll-JCod. _terial hall not be8n
oontaminated by poll a of another Pr~ili' .p. srovlDe in the arM, i... the 51-11peohll
arboretum. 'lbe third reuon i8 the nee lor OOJlllerfttion in taoe at the IituaUon
desoribed in Section 6.5 below. Thil pOtltWate., in tact, the 4e.irablliV to -.Ic. and
di.tril:ute at hut~ P.IIl Y_e prowr&nOe. trOll natural .t.48.

6.4 IV&UAT1011

The lIete of provenenoe. to be evaluate4 are li.~.!l in .t.nnez 6 ·3. ft. I. 0E14u
1eDli. trial will be looat~ 1n a o018tal 481taio .ite ~t Oiar ~4 the oth.l'I e~er
Len or at El-Xod, 13 laD a~. C0n4iUOIW at the tva 11\~. v ••i8Uarl raiDfall about
50 .. per annum; awrqe armual t_p.rature 250 0 (aMil .....;~iIll. 180 0, .IUI IIU1awI
360 0); low dew point; about 10 hO\l!'ll ot WIlIhine dai1,J. Soil a de.p alluvial .~
lou; well drained; low fJalini1;J; poor, powder,y Itntcture; low orpa10 ..tter; pH
about 7.5.

The oClllpari.on Ipeoh. tor I. oM&1.4ulenl1l1 will be a 100al oollection ot the ....
Ipeoill. Looal!: oineraria will be u.id tor the naa1nder.

0004 nurtler,y taoi11tiM are aftllabll at .mEod.. Stan4ard plant1nc practioe i' to
.tuIIp, olear, level an4 elilo the lan4, to oon'~"ot 1.-ription ohannll., 4ell&l'Oah
Md prepare planting sPOtl at 3 z 3 III or 4 x 4 III. Plantl are 1rrige.te4 lIIonthly 4uring
the tirst year while tap rootl reaoh 4o,m to the watel' tabl., wh;"::"fo;!&ftlr irri().:-.t1'H ie
withdrawn. Maintenance i. by hoeing weeds and oulti_tion, f41noing k e:mlude !!tock and
tor demarcation and patrolling to I'.aard plantiJIBI and oontro1 fire. Thele operationa are
liable to be frustrated. to lome .xtent by labour .hortage...

The lack ot ..ed. .torql faoiliUell wu dlaou...ed. in the previowa leoUon_ It 18
4.l1rable to arrange tor s ••4 to arriVII earl)" in Sept._ber '0 that it 0811 be .awn at
ODoe, without having to be Itore4.
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The local professional foresters ha.ve been accustomed to working \1ith the FAO Forestry
expert on design, analysis and other phases of provenanoe eva.luation. In his abs~nce they
m~ benefit by some assistance in design and ana.lysis from whoeVl!lr ooordinates th() project.

The Head of the Seotion stated that there would be no diffioulties in --.king the
results of the f!l%puiments available.

5 .5 ~ONS:mVATION

The local P. oineraria is in danger of exU!Jctian as a result of pressure of use
This is one reason for current efforts t.o oollect seed and distribute plants to f~ers in
the oountry through the forest nurseries. There lIN no KAB or l!Iimilar in situ oonservation
measures. Consideration should be given to the establishment immediately, s~ in India,
of an ex situ oonsen'Sotion stand of each of, s~, two provenances from within Pm Yemen
so that the species oould be re-introduoed later if necessary.

A. tortiUs displays abil i ty for effective natural regeneration, whioh acoounts f"or its
frequent predominance over other speoies. A. nilotioa is' inoreasing i."l the extent ot 1tu r&llge
and ~quency and A. senegal does not appear to be under threat.

6 .6 UTILIZATION

The Projeot has been mooted none too soon to meet needs in PIll Yemen where the require
ment for fuel/fodder/sheI ter upeoie8 18 increuing; .0lIl8 species are alread,v subject to heav,y
use and the opportunities for utilization of good gene resouroes are inor~aslngwith the
programme for distribution of tree materials to farmers fran the forest nurseries. With a
growing programme of this type, it is inconceivable that the manpower and other reuouroes
of the Forestry Section will remain static or that the need to develop superior oultivars
of important speoies will be neglected.

6 .7 SmD STauaE AID HA:RlLIm

The abeenoe of seed storage facilities has been referred to in Seotions 6.3 and 6.4.
Considering the climate of Yemen and the prevslenoe of seed inueots, this faotor is a
hindranoe to progres. in building up a good forestr:r prograJllDe, inoluding development of
geneti" resources. Consideration should be giV'm to providing a suitable oil-operated
refrigerator to meet the needs of the Seotion. .

Otg,er bottlenecks are the lack of seed f\unigation f&Oili ties and a pl\Ytosanitary
oertifioation programme. These matters might be reOCllllJllended to be taken up in oonjunction
with agrioulture under Bome other aid prop,ramme •

•
.. fI
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VII. _CJ!!!!

7.1 PARTICIPATION"

There are two competeRt and well-organized iRltitute. whhing to cftioi&lly partioipate
1a the Project: (1) the National InIUtute for ~cul:tur&l and Animal HuBbandry Rellearoh
(OOA) ad (2) the Forestry Inltitute (IBFOR) whioh can be conlidered u the re.earoh body
of the National Forestry Corporation (COlfD).

Du~l. INIA and INFOR are Chilean State agencie. which eual'Ulteel the .eriouane.. and
oontinui ty required for the objeotlv.. purlUed. They are .tatted wi. th a g1'Q1P of oOllpetent
prote..1onal. and oan rely upon oontinuOl1' advioe troll univereitie, and inhrnatiOft&1 experi.
by virtue of existing agree_nt••

INIA hall an establi.hment known a. the Lo. Vilo. Experillflntal 9llb.tation, .ituated
in the oentre of the country'll arid zone and, with thie a. it. operational oentre, ltudie.
the adaptation of specie! in the area. known a. the inland, cout&1 and central plain
' ..oanoll' (dry landu) , with epeolal Mphali8 on plantl lUitable tor todder (i .a. Atripla
'pp., Acacia spp., aalenia Ipp.). mA 11 prepared to collaborate in the evaluation of
.peciel vhich fall within it, term. of refer~oe.

INFOR, together vi~h the School of Fore.tr,y Science. ot the Univerlity of Chile, ha.
actively cooperated in the projeot 'CONAFjURDP/PAO/CHI/76/003 Foreltry Re.earch and Develop
lIent' with .peoial referenc. to re.earch on the introduotion of tore.tr,y .peoie. in the
country. Both the Institute and the School have tlu. a diraot interen in partioipaUn« in
the FAO/IllPGR projeot, &8 corroborated by the Chi~f ot IIJQ{' I Fore.try DiviliClll. The School
of Fore.try Scienoe. ill not .peoifically mentioned above a. a cooperating in.titute, bu~ itl
clol' connection with INroR lIa1ees ita participation .elf-nident.

CONAF, another offioial body connected with forenr,y activitie., imple..nt. goYernment
polioie. ba.ed on the result. of rellearob. It il clo.ely connected ~th IMPOR, to th4 extent
that the po.t of Executive Director of both Inltltute. i. la tbe handl ot the .... perlon.
CO.O 18 aleo the offioial govemllet controlling .,.ncy for aU tor..tl7 aotivUie. in the
count17.

Among inlUtub. whioh woric in related tield. but which will not elirectly coopuate
in the propo.ed project, the School of AgronOllY of the Univereity of Cbile and the Produotion
Pl'OIIIoUon Corporation (CORPO) can be lIIentioned.

The ambit ot action of the School of AgJ"onOlllY 18 lilllited and the Mpha.iI of ite work
and it. prioritiel differs from that of the project.

CORFO, whioh own. the oountry'l largelt plantatime of ProloRl. taiuNIO mel p. at..
o.entl. and which v.. 'the initiator of Pro.opi. relearch 1a Chile, doe. not include in
it. i.eeliate »1 0 '" the evaluaUon ot pJ'OYellallce w,natioa ill ProlORll or Acacia. It.
curreRt work on plU'ltationl in the u:t~e north of Chile 11 toou.ed ainly on the de.,.lop
Mnt and railing of liv..tock and on ,..eral eZperiMntatlon relatin« to the live.took
production poteatial of it. plantationl.

7.2 SPECIES

The _peeit. whioh ChUe 11 intCtre.ted in naluatiftl' in it. arid and .""i-&rid lone.
are lilted in Anna: 7.1; addi tionl or deletion. can be llA4e to till. 11.t during the prosre"
ot the project. It IIhould be pointed. out that the project CO.u/arD,jrAIJ/cra hal _de
a.Uabla tor evaluation a ~de r&nf,e ot .peele. ~over 120 .,.01•• have be. tne4) inclu
41q specie. indigenou.. to the arid. &lid ••1-&1'1d 10.... ot Chile .. veIl al exotio .peole.
oripnatiD« in are.. with _illlilar oU.aUc oMnotezolltio••4 theNtoN ot potential w,lue
1ft the Chilean region. where raWaU 11 in.ttioient and pool'17 41ltribute4.

I

•
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Genera and species which, based on preliminary evaluation trials, are considered of
interest to the arid and semi-arid zones in Chile, are liste~ in Appendix 7.1.

The species listed have been chosen without prejudice to species of other genera
which may, at a later date, assume importance. The allocation of priorities for the various
species has been made by INFOR and INIA; the priorities are in nc way definitive or fixed,
but are subject to results from further testing.

7.3 EXPLORATION AND COLLECTION

The distribution and ecology of many of the important indigenous species have been
described by various institutes and individual researchers. They are ewmmarised in Annex 7.3;
more complete background infonnation on soil and climate is given in Annex 7.4.

The Forestry Institute has traditionally been in charge of seed collecting expeditions
for indigenous species, laying special emphasis on those speciee thought to be in danger or
extinction. At the present time, however, the Inetitute doee not have the neces••r,y co1lec-·.·
tion etaff and, IIUbject to availability of funds, will recroit temporary staff on a short
tenn basis to carry out specific collections. The perlonal effort or ita professionals as
well as the impartial help of other persons concerned have, however, made it possible to
satilfy immediate needs. .

The Chilltn Seed Centre, which 1s part of CONAF, i. the main ofricial body for the
supply of forestry germplasm to meet llational and external request.. In the caee of indi
genous species, the Centre does its own collection, claeeification and etorage for subsequent
distribution. Seed availability is, to a certain extent, limited, especially in the caee of
some species considered to be in danger of extinotion, such al Caelalpini••pino.., Gorbiera
hygrometrics, Geoffroea decortic&ns and Bome species of Prosopil (P. at&C~~, f.
burkartii ).

Both INFOR and the Seed Centre are ready to coope~te within the limite of their means
in collecting or obtaining seed to meet the needs of the proposed project.

7.4 ~JALUATION

The Beed sources and sites to be evaluated are lilted in Annex 7.3•• ~ble 7.3.1
indicate. the relative reBponsibilitieB in evaluation of INIA, the School of Foreetry Sciences
of the University of Chile and CONAF. Table 7.3.2 li8tl the seed lcurees and eit,s under the
responsibility of INFOR; evaluation of thel' will be oarried cut jointly by the Fore.tr,y
Division of INFOR and the School of Forestry Scienc.s of the University of Chile, under the
&Ullpicea of project CONAF;\JNDP/FAO/CHI starting in 1980. It IhOllld be notld that the 11.t
of species in ~ble 1.3.1 did not originally include EucalYptus microtheca. Howlvlr, a8 a
range of provenMcea of this species hal been made available throulh the project, it hal
been added to the speoies to be evaluated on potlntial eucalypt site••

Evaluation will be made by comparing each ~ei,. with thl Iplcies beet adapted or
most commonly used at the trial site or in it. vicinity. In the caae or Euoalzptu., compari
sons would be mainly made with E. c&IIl&ldullnlii and !!..4lobalu.. Introduced .peciel would
_inly be cOlllpared wi111 the in:li.9'lIlOUS heia cavin and A. cY!Ilopylla al w.ll .1 with Caelalpinia
spinosa. Standard comparisonB tor foddlr plante are Atriplex repanda and A. nummularia.
For pine. and other conifers, tho rlterenoe Ipeeies would be Cupreleul e"plrv1ren. and/or
Pinue r&diata.

Native species will be evaluated cOl'llJl&ring thel•• with speoiee like ~illaja uponaria,
MavtenuB 'boaria, CryPtocarya alba, Pro.opiB oilllensiB, etc.. However, a. the objective. of
thl evaluation of thele epecie. include the dlte~lnatiOft of the .ost valuable or potentially
valuable leed eouro.. for oonlervatiOll purpOIIS, their relative production al oOlipared to
other epecies is of l'ls importance than in the oa.e of Ixotici.
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The methodology of evaluation will be statistically sound, in other vords, evaluation
will be based on adequate experimental design, usually randomized blocks vith three or four
replications in square plots oontaining 49 trees (7 x 7) of vhich the inner 25 trees are
measured. Tree.. will be planted with a standard spacing of 2 x 2 metres. XeallUrements and
&8Se8l11J1ents to be made at regular intervale include lNrvival, height, diameter a1; breast
hei.~ht (DBH), volume, basal area and form. Evaluation can be done on the basis of certain
alternatives, which are not mutually exclusive;

(i)

(ii)

(iii)

com9Qrison at a specific age;

stratified evaluation, oeparating the species befcrehand acoording to their
expected growth re.te or their end use;

oomparison at a certain relative point of time, e.g. when they have completed
2at of their rotation.

At planting and during establishment preoautilX1s will 'be taken to avoid oonfounding
the results with environmental factors. Thus, the sites will be fenced to keep out goat8,
sheep and cattle. The planto will &l1l0 'be proteoted against hares and rabbits, the only
wild animals known to cauae damage in plantations. Firebreaks will be cleared and maintaineel,
weeding will be done manually to cause a mininum of damage, etc.. In the trial 8ite. of
the arid and semi-arid zones of Region IV, toward the llouth of the countr,y, no irrigation
will be applied in contrast to general practice in the other arid an~ eemi-arid region8.

The seed used in the trials will be obtained directly by evaluating organizations
either by collection or by barter or purchase. Species, provenance, date of oolleotion,
date of aeed analysis, purity, germination percentage, viability, number of seeds per kg
and any special treatments used for storage or the breaking of dormancy will be lilted in
the experimental records to be kept for eaoh seedlot.

Trained personnel, under competent teohnical IUpervision, will be proVided for
nurseries and plantatiGna.

Information and reBUl ts from the evaluation will be made available to official or
private persons requesting it.

The evaluation sites listed in Tables 7.3.1 and 7.3.2 (Annex 7) have been cho.en to
repre.ent the oountry's arid and semi-&rid zone. which include three elirterent, eoologioal17
vell~erinedareas: the ooasta1 'lIeCIl10' (dry llUid), the inland' .IOUSO', ad the pre
Andean range.

The methodology for establilhlllmt and ev&1uation or the trial. i. 'hued. on the FAO
publioation ' A Guide to Tree Species Trials in Tropioal _rica' (196B), .which has be.,
adapted to the oonditions prevailing in the countr,y, in contormity with Report III of the
Fore.try Insti tub and the University of Chile (project COBAF!UNDP/FAO/CHI/76/003)
'Metodolog!B para la inst&laci6n y &Dilisi. de en.ayo8 de introduooi6n de especies' (Metho
dology for the ..tablishmmt and evaluation of .pecte8 trials).

7.S CONSERVATION

In the field of conservation of the tore.t relouroe8 in Chile'. arid and .emi-arid
lone8, tvo trend. can be reoognised. Fir8Uy, exten.ive de.tn\o'tion ot economically impor
tant .peciGs due to indi.oriminate exploitation. Secondly, attellpt. to t'Ndually reverie
this trend by means of protection and artifioial regenlration. The 'balanoe between the.e
two opposing trendB variel depending on the splCieS. h a p08iUve eDlllpll, one oould
.enUon Pro.opi8 tamarugo and P. atac..en.i~\, whioh occur in the ext"",e nOMh ot the
oOW\try. After beoOllling practically extinct due to ex1ienl1ve exploitation tor ruelvood and
oharcoal for the nitrate industry, the populations of th... tvo Ipecie. have gradually been
!'I.tored through extenelve planting; at pre.ent the total area of artificial and natural
.tand. of Prosopis exceede 25 000 ha.
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PlantationtJ ma.d.o on behalf of the State by CORFO conDist basically of P. tamarugo.
The seed 'C.sed is collected from trees of good fom md health and with a good seed production
capaci ty. Apart from this, no eelection haa been or is being made in this species. . Now
plantings were disoontinued in 1974 but, no doubt, there is aufficient material in the already
planted arees for oonserva.tion or seleotion at any time. Plantations of P. atacamensis have
b~en based on a similar criterion, i.e. seed was collected from phenotypically desirable
individuals. It io worth noting that p. ataeamensiB and P. tamarugo are the only nativQ
species of Prosopis occurring in the Tarapaci Region I of Chile (Munoz, 1971). There are
special laws for the protection of thes~ species which are scarce in their natural habitat
oot have great longevity.

In the arid and aemi-arid zones farther south, in the Co~imbo Region IV, there are
several species which have be~n ~dergoing a process of depletion as a reult of strong
preB~re for fuelwood, charcoal, industrial raw material and fodder. Among theBe speoie.,
the following could be mentioned: Quillaja saponaria, Maltenus boaria, CryPtocarya alba,
Prosopie chilensis, Prou~ spp., Porliera hygrometrica, aeoffroea decortic&ns, Atriplex
repanda and, to a lesser extent, Acacia caven.

The problem has recently becon.e acute for certain highly palatable species due to
heavy grazing b;r anima.ls, mainly BOats, as can be evidenced in the vicinity of goat ranches,
ron for milk production. Grazing lands are, on economic grounds, not fenced and overgrazing
is intense close to the milking sites, eventually leading to the disappearance of all vege
tation, forcing migration to another location where the devastating process is repeated.

Under these circumstances, considering the greatly depleted population, consisting
of maybe three or four individuals at each site, in situ conservation will be of little
practical value. The species and populations aremoreettioiently conserved ex situ in
supervised forestry reserves; also their inclusion. in speoies introduction or evaluation
trials will help to promote the spread and conlervation of the populations and the genetic
material they contain.

By virtue of Decrtll.'-Law 701, paelled by the Ministry of A8riculture in October 1914,
incentives are available for plantation establishment in· Chile. Theoe incentive. amount to
a contrimUon covering 75% of the establishment cost., prOVided that the work is done under
the guidance of a profensional forester an~ provided that the forestation programme has been
approved and eWluated by' CONAF, whioh fixe. a nOlllinal e.tabli8hment co.t acoording to the
type of plantation, lIoil type, etc.. In addition, every private per.on or tirm is, under
this Law, under the obligation to replant an area equivalent to that which "'.t exploits,
under penalty of heavy fines or confiscation of the land. Thue a bonus and an obligation
both work toward" the conservation of native and exotic f'orest reaOU,rce••

The above-mentioned Decree-Law 701 has reoently been modified and improved by Decree
Law 2565 which maintains the incentives but lIinlpUtie. the proce.s for obtaining th~m, thug
inoreasing the number of beneficiaries.

1.6 UTILIZATION

The projeot COlTAFjUNDP/FAO/CBI/76/003, 'Forestry Re••aroh and Development' (8ee above),
of whd.ch the first phase has recently been completed, has publilhed three reports who.e
objoctives are in line with tho.e of th. prelent FAO/IBPGR project. The title. of tte.e
reports are:

(i) 'Preaent Situation of Programmes of the Introduction of Forest Speoie. in Chile';

(ii) 'Are.. Mvered b~ Trials on the Introduotion of' Speoie. and Location of New
Exrqrimente' ;

(iii) 'Methodology fa- tho Dtabliliment and Anal)'8i1 on Specie. Introduction Trials'.
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The aim of the reports is to assist in the eelection of speoies and provenanoe. which
are weU-adapted to prevailing ccmditian. and. whioh have the greateet possible potential in
the area in question. Speoies/provenance selection will eventually be followed by programmes
tor the genetic improvement' of the moet prOllliBing epeciel. The guideline. given in thefle
I'Ol'0rts, coupled with incentive. available under Deoree-Law 701 mentioned above, are thought
to gwarantee the suocess of Chile's plantation pro~••

The various forestry and research organizations will be respon.ible for the diatri-.
bltion of the improved material. INIA, through it. extenBion teaml, is cCl1stantly dill8et11i
uting new information to users as it ~cOllle8 available.

7.7 SEED HANDLING AND sroRAGE

As regards Prosopis tamaN60 and P, aW&llI8I\.i8, there is no establiBhed local orga
lUution handling or storing .eeds in the areas of tM natural dietribltian of the speciee
in Tarapac"; neither CORFO nor al1y' other publio or pri-".tt organization 18 pr••en'Uy
establishing large-scale plantations of the.e Sptcies in thie area. Seed requt.ts troll
abroad, lIhich bav. to date been lillUed to 811&11 qumtittes, are IItt thl'OUp ooll.otiOil.
made to mett .peoific requests. Onoe ••ede have bem oollected and atttr di.oardin« tho..
attacked by insect larvae, they an, rumi£&~ed in the pre.8nce of ofticial in.pectors tl'Olll
the MiniBtry of Agricul"t1lre, ri th one or several dirferent product.; .ClIIletimt. tMy are
also treated with sulphurio acid to facilitate germination. Following these ••UI1rts, the
seed is .ent to Santiago where it undergoes a further AIlit&17 inspection and a ph3tolanitary
c.rtificate 18 issued to accClllpany the seed whioh 18 ~er&lly .hipp.d abroad as a tree
umple. CORFO will ooordinate collection and. di.tribution of the .e.d, provid.d '111&11,
experimental quantities are in qutlUon. In the oa•• of larger bllk qumtiUes, 0010 will
supply the seed from its regular ~ollection••

If ••ed is not treated with an appropriat_ ins.cUoUe atter collection, it i8
quickly attacked by BNChiW larvae during rio~. Fore.t tree .e,4I are Itored and d18
trilut'd by the Chill'" Seed C8ntre lIhioh has adequat, faciliti.s includ1llg a .eed proce.sinc
plant, a laboratory for analysis and a retril'8rated .tonce roCB, all of which have been
placed at FAO'. dilpotal b~ leUer trOll the Centre'. Director to the Director ot rAO's
Fore.t Re.ource. Divi8ion tlttter 50. 91 ot 12 April 1919 Nt.re).

The D1vilion of Agricultural Prottction, Agriculture aI'Id Ani-al lb.bMdry SeZ'Yioe,
.ininr,. of Agriculture, 18 the orticial &«'ftcy ¥bluh .,"horilt. ..tel illlpOrtl an4 upon.
and lleu.s phytosanitary certificates for export.
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VIII. MEXICO

8.1 PARTICIPATION

The Director General of the National Forestry Research Institute (INIF), conf"\1'!lIed
his country's interest in participating in the FAO/IBPGR proJect and together with the
Director of the Northeaatem Forestry R••••rch Olntre {CIFNEJ specified, tor that purpose,
the priorities and programme de8cribed below.

INIF i B l>lexico' 8 official institut. for toreetry research and works under the Secre
tariat for Agriculture and Water Resource. (SARH), through the Undersecretariat for Forestry
and Fauna. The other official researoh bodi•• are the National Agricultural Re••arch Insti
tute (INIA) and the National Animal Research Institute (INIP).

It should be noted that the term 'fortstry resource' in Mexico covers all native
vegeta.tion, whether herbaceous, bushy or arboreal.

Working in close connection with univereitie., institute., professional sooieties,
international and other organizations, INIF logically appear. to be the in.titute to
represent Mexico in th~ project. This argument i8 strengthened by the fact that the scope
of its research is nationwide, with foreetry research centres in all three ecological zones
of the country (temperate, cold-tropic.l and arid), in addition to a great number of experi
mental areas in a range of different conditions; work 18 carried out by te,'lIIs of prot.ssional'
covering all the different disciplin•• n.ed.d to meet relearch objective. both.t the regioaal
and the national levol. CIFNE alone hae 35 RpecialiBed upertl in addition to ancillary and
support staff working for it.

8.2 spmIES

The indigenous and exotic priority Ipecie. as reported by Mexioo for arid and lemi
arid zonel lind their main uses are listed in Annex 8.1. The main indigenous lpeOiel .re
further desoribed in Annex 8.2.

The species can be classified as indultrial, fuelwood and todder 'Peohl, and lpeOie.
used for soil protection and amelior.tion. There il .110 • grut lntere.t in oontinuing work
on ~l,yptU8 spp., including in the progNlBe addition.l .peele., w.rietiel Ind provenano••
suited tor arid zone afforestation with or without irr;\g&tiOll' thi. work ,,(Uld tie in
clole1y with the work presently done on methods ot trapping wat.r run-ott u.ing difterent
sy.tem. of loil preparation and planting.

High priority is given to ewluatine .peeie. and provenanc•• BUited for anilll&l hul
bandry, whioh is an important Rouree of food and inoome for looal popul.Uon., .ape01ally
in the arid and semi-arid regions. Any effort mad. to_rd. illproving the ani_l feeding
.ituation will eventually bring about • re.l impl'Ov.ent in the .tandarcl ot liVing of the
people in the.e are.s.

For the re.lone givt!n above, Mexioo wilh.. to participate in the propoRed programme
to help lolve probleme of aftore.tation, tor the produotion of ~w mat~rialR, energy and
anilll&1 teed in .rid and ••mi....rid .re.l. To thi' end hirh'lt importanoe 18 plac.d on the
ItUdy and evalu.tion of the natural re.ourc•••wUa'ble, particul.rly of the gene~ Prolopil,
Aoaci., Atriplex, Agave, OpunU., .s "ell AI lUitable exotie .peei.. or potential value.

In principle, Mexioo hal no objeotion. to exchange reproduotive .teri.l with other
countrie••
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8.3 EXPLORATION AND COLLECTI05

The distribution 8l1d eoology ot Iweftl ot thl uin epecies indipaoul to Muico
have been well described (see Annex 8.2). Oe..'1.erally "Puking, genltiC variation between
epecies has not been exhaustively analysed, sClllle of the lpecles are, howver, included
in recently started joint re..earch progrune. with the United Statell of Amlrica. POl'
ex&lllple, in the oase of Parthen!UIII aretatwa lOIle US, 5 000 000 will be dlvoted in 1981/85
to basic research in ltle%ico and USA on exploration, collection, propagation, ecot1Pic
variation, eto.. The &rea of di.tribution ad the ecology ot Si_ond.ia chin.n.h has
also recently been described and various prO'YlftMc•• froll Lower Cal1tomia are under trial.
Seed availability however, is limited and there are .0IlI8 difficultil. with lex identification
in this dioecious plant.

The location of some 8pecie./prowftUlce trials d important epecie8 ill lilted in
Annex 8.3.

Generally speaking, there arl no difficulti.s of acC.I.. for the coll.otion and
exploration of mOBt indigenoul ep.oie.; provision tor 1.ld colleotion hae" bell! Md. IYIIl
in some natllre reserves. The genel'lJ. praotici ill to organhe uplcUtien. lid 'by tM Npanal
heads of Forestr,y Plantation Schemell to collect ••Id and h.rbarium lPIoi.enl, inoludin«
isolated locations where potentially valuable ad orten untl.tld, StfteUc _brial U7
be found.

All mentioned above and a8 evidenold by the priority r&tiftBI 1ft Anna 8.1, Mexico 18
giving first priority in its arid lOne N ••reh to incl1SUCX11 'Peoh. ot iDchl.trial utiU..t7
and IlUpplementarl1y to arboreal and bu.hy todder" .ci... RI.earch Oft the .on illpOriant
industrial species iB, however, alN~ oonJ'ld ~ the acre-.t. and oooperati"e prop"l."
with the United States mentiCl'led above. On the other hand, practioally no WOK hal to date
been done on loeal Prolopis and Acaci. epp. al thOU«h the" ill tull .......... ot their valuI,
both for local us. and for u.e in other countri" with arid or .&Ml__rid oli..t.l. M~loo
il willing to undertake exp10fttion and coll.otion or theIe senlr& prOVided tua4. can 'be
made available tor collection of le.d in 8Uttioien' ~an~!ties to ..et the oauntr,y'. own
requi1'llllentll, as well all thODe of countrle. inteNlte4 1ft •• ot thl 'PIote.. IKploraUan
and collection would be oarried out .i.ultan.ou.ly tor PrOlQRil and AoIcil, in the .tat••
and loe.liUel haVing the ere.t••t natuNI oOlloentNtian or the•••peol••w tbat i., GIl the
ooa.tal plain of Tamaulipal and .1'1& Le~ 8ld, acro.. the .ClQftt&1a ohain ot the "Si.J'N
IladN", mainly in the Stat.. ot Coablila, San wi. de Potoll, Zaoateou, Chi....., ~~
Uld Smora.

mIF a1ll0 wiahes to continue itl colleotionlot AtriPlex .peel.. and proftMDO•••
Exploration and colleotion of other .peclel ot potmU.1 intlr..t could be lIIade durin« the••
leed collection expeditionl, provided ~t.id@ .lli.t8ftoe oOQld be iliad••vailabl••

In "exico, private individual. are allowed to ool1ect ..t.rial with_t _ 8plOi&1
p8I'l1U. and without orticial 8Uperri.ion." Howner, all ••14 aporte Nqui" ottioial
.pprOY~l, under nll... 11 and r.sulat1cm. whioh Y&1'7 tJ'Oll c••e to ca.e.

B.4 EVAWATIOlf

The Ipeolel propo.ed ~ lI.z1co tor 1-.4i.1••ft1uaUen are tlD.e _dee4 with prlorit7
1 in .Anna B.1. Bowever, the.e pdorUh. aN lIot tiaa1 aIld. -1' be 0han1t4 aoool"tiag to
Nqui~lftt. at the time the evaluation activitie. aN .t.rte4.

The .1'1&1 lIU«,..tecl tor looat1C1ft or the tdal. "aN 1n the -.tiolpalUi.. or lIMa
Arilpe, V1e.oa, 0.n.ra1 CePeda, ....91.....111 Art... in tb. Stat. ot O"l.1a, "to
Doiiinco 1.. DuJ"UlO' Ohare.., Oudalupe _ AJu4l110 4. Le. Int..... la tbe Stat. ot San
Lui. 4e Poto.1 and ill '1'040' Sento., La Pal ift tIM !tat. ot .outh.m Lawer Oalitomla. ftl'
401. not aolucle otber looaUU.. in other Sta.... abClut to be inolu414 III the ariel laM
pro,ram.e. ot Mexioo.



- 32 -

The species to be evaluated and the number of trials to be established are in direct
relation to the Beed available. There is interellt in evaluatiJ2g, among others, Ebc&l;yptus
oamaldulen.ts, E. microtheca. and other eucalypt species from dte. having characteristics
similar to arid looalities in Mexico, in other words, with an annual precipitation below
350 1lUIl, temperatures varying betweln 150 and 250C, and 8 to 12 dry months per year.

CClIIIp&risons would be III&de with olrtain indigenous arboreal speoies such as Pinus
cembroides or exotic species such as P. halepensis, or Daturall.ed species such all-cupres8Us
sempenrirenll, which are of potential value tor the areas in quelltion.

In the case of Acacia IIpp., cOlIIpariBons would be made with the native Splcies, Acacia
berlandieri and A. farnellian& and others which could 'be ooUectld during the exploration and
collection phases proposed above.

As reg&rds Prosopis spp., the cOIIIparilon would be made with P. glanduloBa which is
the predominant species of this genus in the Mlxican desert.

The experimental stations and areas have trained nursery peraOftnel and it is antici
pated that germination of the seeds and rahing ot the seedlinge in potl or polyethylene
bag9 tor sublequant planting in the permanent trial sites will not oau.e majo~ difficulties.

From the point of view of experimental delign, no difficulties are foreseen as !NIP
hAs staff .neoialized in thill type of work. As a general rull, all &llpectl of experimental
design are, ~reover, discussed with national or regional coordinators before-implementation.

MOBt trials in the arid/semi-&rid artas have been laid out a. factorial designs, all
one of the main line. of research is that ot water utilisation whioh neoesllitate. a range of
difterent lIoil preparation and planting methodes planting in tI1rroVII III&de with eubsoil
ploughs; pllU\Ung at the bottom of the furrow; with varying water trspping IIIIthod.; with
varying systems of water collection; direet seeding, eto.. la1.uraIly, not .11 thel!le alter
natives are used in all cal!les. For some types of experiment., randomize! blocks and lattice
dellignll .re also cOlllJllonly Ulled.

Experimental area. for the introduotion am/or oompariSOift of specie. are fenced to
avoid d.aIIIa«e by anima18 and in some O.SI8 there 18 weed oCl'ltrol or pesticides are used to
eliminate harmtul agentl.

Seed ulld in evaluation trials ill reeeived, .tored and reoorded uBing a registration
nwaber, identifying its provenance am other data, at the Maican National S.ed Clntre, from
whioh seed diltribution is a110 made.

The ottioia1B in oharge ot thl 1I'orelt PlantaUCI'l pro~••, al well a. tho.. rtlpon
.ibll tor the plant dc.eltioation departllmts, have no objeotions to lIIaking available the
reaults ot their evaluation tria18.

8.5 COJSERVA'l'IOlf

In the experiMntal .taUcm8 and u.s .i_t14 in the arid ani serd..rid. sone. ot
.Ixioo, protected. areas have bem e.tabUlhed wUh the purpO'1 et ltudying n~tation 8IlC
cI••ians. These areal have a slle ot approziately 1 ha .oh, o.werinr the vari0l18
10010«101.1 SODe. tOWld in the oountry and oontaining the _ift part or the speoies Medco
is intere.ted in oon.erving.

Por inBtanoe, in thl ea'i ot Si.-and.ia ohinlnlil, ~Dhorbia antill2hilitica and
Partheniu. arl!fttatum, there art enOUlh natural areal vhio~tor the time~elnl, s.till£ao
torUl'- reClUol the ~r ot enlnoUOIl oau.14 bl'.'Ii'" aploUaUon. R.'.roh werle, both
iJlp1.enttd and projeoted, pre'lntlya1lll. at olarityin« the reproductive .ywt.1 or the••
,peei...
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EUphorbia antisYphilitica 1s prottcted b,y legi.lation limiting its exploitation to a
otrtain monthly level ptr family group. ~.!!.!! oon.trvation 18, to sOlDe exient, 'being
b1pllmtnted. throagh widely planting the .peei.. 1ft 1riah and plmtation .oh.t••

othtr llpeoiea, suoh all PiJms o_broid•• , P, ne1.ani, Chllop8i1l l1nnear1ll, are not in
immintnt d&lJger ot extinotion. For this reaaon there are no concrete piana tor oonsern.tion,
aotpt for norlll&1 lII&ft&gement of the resourot, Inttre.t in the .peoiea, their planting eto"
also oontributes toward. ensuring thtir oon.ervation .x aitu.-- .

Aa to ProllopiB and Acacia there i. no ooncrete .!!! !!!!! or .!! .!!!J! con.orn.tion work,
a••pite the tact that the speoie. are UDder pre.~re, _inly a. toda.r tor «oat.; Pre_opiB
IIpp. 111 also extensively us.d for tuelvood and oharcoal. Howev.r, the.t speol•• do not •••
to be in i_inent danger ot extinction, as .viieDoed. by the natuJ'al regeneration tound ift
their natlve areas,

In relation to Atriplu and other indigenous .peohs, III1ch a. ~, Opuntia, PorUera
Uld othere, there are no progr....... for!!! .!!!l! conservation, Howev.r, trial., carried out
by re••roh institutes and other bodies WM as univereities, 8nlUre that the re.CQrots ar.
lDoluded in collections and gene banks, enabling IUbsequent reiDtreductioft .hO\lld thiB prove
nec.ssary,

However, it would be desirable to initiate .pecific conservation pro~Nes tor the
.pecie. ot greatest forage value, since their palatability makes them subjeot to .trong
IftBing pr..sure which oould lead to the extinctioD or illpOrtant genotypes and provenance.,

8.6 UTILIZATION

The DIF Research Centres located in the country's arid and _.i-&l'ld &OIl8e inolude,
ln their programmes, a serie. of re.e.reh projects, Among the.t projeots, the project on
r.tabl1lhlllent and Management of Forestry Plantations playe a prOllliftent role, It inoludes
eub-projects on topics BUch as Genetic IIIproV8l'lltnt, Fore.t TNt Jfur••r1e., Con.ervation or
'ON.try Germ PlUID, Seed Handling and Storqll, .tc..

Through these Centres an aotive plan ot plant seleotion 18 being dt".lopta to partly
_ti.ty the lI&IlIe objeotive. a. tho.e ot the I'A07I!PCR projeot, and the NllUlt. ot 'thi.
N ••reb aN, through the Centre., bein« lI&at available to u.trs, The proJeot. aN In an
taJ'17 s~.,. or developllen"t and do not inolud. &11 the 1.portUlt .peoie., however, tM n.tcl
i. reooeni••d t~ introduoe sr-dually bett.r pr~o•• and to identity IUp.rior population.
ot native epecies,

8.7 saD IWIDLIIG AIm S'roRAGE

DD' has adtquat•••ea .tor&«8 Ma handlift« t.ciUUt., lBo1udin« 0014 .toN&'l taol
liU••, at U. Seed C81ltN 1ft Maioo City.' All tON.t tJ"H ••• u.ecl bJ the Iutitut. aN
Noti", .torecl ana di.trlllutecl throqh this a.tN, 'l'Na....t acaill.t ill.ect. _d tuqi
is a1.0 aon. 'by tht Centre, ohHloa1. with ••-'DIlI (11lldAll.) bu. acalDst iIlseot., and
a dphur but -.,11l.t tun«i, are .ost oaeMll1y ust4,

Stt4 i.ported into .enco lIII.t b. aoo"lIPUdla by a phytounitar, oertitioate i'JIIlla
~ Ul ofriola1 ..-oy, Thl DepariMat or Plut III&lth or tht SeeN_riat of A«rlaultve and
Vattr Re.O\lree. 18 the ottioial "tz1oan .,.oy authorllecl to i ••e otrUfioate. for .teel
aports,

It i. not known whethtr there aN .peolrlo quaNfttln.....N. whioh oou1d atteot
the tree aohanre ot .eed••
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9.1 PARTICIPATIO~

The Director-General of Forestry and Fauna ot the MtDistr,r at Food and Agriculture,
based in Lima, oonfimed PeN' II desire to participate in the FA01IBPGR project. The proposed
priorities and progr&llUfte vere approved by hi", and by the ABIliRtant Directol'-General, thus
representing the oountry' 8 official vi..,..

The Department of Fore.try and F&UD& is one of Peru' II chief researoh bodi... It
worleR in 01088 oollaboration with oth.r re....rch bodie. IlUch as the Arid Zone R.....rch Centre
(CI1.4) of the R'aUoaal Agrarian Univel'8ity 'La KaliDa'. The Departlllent 18 .tatfed. with per
80nnel specialized in &11 the various disciplin•• oonnected with f0l'88try and ton.t re.mrce
oon.el"V&t1on and its Regional ~tations are, in addition, spread throughout ths dittel'e'1t
parts of the oountry. It is thus the most appropriate bo~ to repr..ent Pero in the proposed
project.

Peru i. particularly intere.ted in indigenous or exotio .pecie. of the °geDU. Pro.oph
and in det.1'IIIining the tl'lle potential of thes••peoie. e.pecially under conditiema prevailing
in the northern ceadal zone of the oountry. Highe.t priority 18 given to native Pro.opis
species. Theee are presently the object ot taxonOlllio olas.Uication in a projeot headed by
Dr. Ram6n Ferreira, Chief Prof.Bsor ot Botany at the Main Ifational Umver.lty of SAn Marcos,
Lima, and holder of the National Prize tor Schnoes. Dr. Ferreira'. work bas oontinaed the
view that there are several dUferent sp.cies of Proso~. whioh a:'~ nativ. to Peru. These
include Prosopi8 chilen.is, p. limeneis and po••ibly a el'8, in addition to P. julitlora,
whioh was earlier thought to be the main PeroviM specie••

P'1'Il is also interested in evaluating exotio .pecie.. Specie. at the gelll' Uloalyptu.
are of .peoial int.reet, including E. oaaaldulen.iB, E. ",iorotheoa, E. II'!I!die and other8.

Indigenous and exotic priority speci•• are listed in Ann.x 9.1.

9.3 EXPLORATION AND COLLECTION

A.t prtsent, the colltcUon of Pro.opil .llel tor pllllt:Lnr h done withou:t a dltinite
.ch.III.. otten, .h.ep dung is colllcted IreB enclo....N. "heN ani_ls have ..tIn P!'OIf!1B
pod., and the .I",ti. are town ift DUJ'leri.1 or, pJ'lterab17, .eleled eliNotly in the tlel~
So.eU.... the tlUit i. JUClrat.el .nel, ancI thl .eet\ hAIl lIMn Bftruted., it h "Ni_ted. ift
pla.Uo~ trom which it il trultlrre4 to thl plantill« .itl. In other ca.e. the pod. are
out up with onl ••ed. in each .eoUon Mel .CMl eliNct17 vUhO'lt fUrthlr proOI"ine. SC·,....
ti.... the.e pocl. are oolleoteel trOll .peoial ".eed. .tan4.". lI\Lrther acoentuated ~ the
c1icholUlio oharacter of the pIN' Prolopl., thl.e 'lU7i1l« 001leotion 178t•• are liklly to
bave led to oonsidlrable renetic variation 1n the plust.tio.. l.tabUlhed. to clate.

In .yatlDl&UC colllotion. for thl propo.ecl project, tir.t.......Ied collectionl of
Prolopi. IW. would be undertaken in the nawNl tor••t. growing along the Peruvian oo,s'tana 1n the mountain ran,el (••• Annex 9.2 tor detaill). .

III genlral, aooe•• to both ..tural tOrt.t. anel to pllntation. will pl'8eent no prob1.8IIle,
with the pO'libl. exo.ption at .oml rlBote .lIal with broken and difticult terrain.

. After collection, .eed voulcl be ••t to the Seed. ClfttN ot the JliJliltr;y at A«rieulwre
tn·LiBa tor phytol&ftitar,y anal78i.aooa-panied. b,r a cl.loriptive collection .h••t with detal1.
an location, ImrOlllent, ,tand chaNotlritUo. and oo11.otion. Later, leeel waulcl be
IXcbanse4 upon reqme.t, lith.r 41rtOt17 or throqrh PAO.
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Capparia ~ata whioh is &1ao d.aoribed in d.tail in Annex 9.2, with iDf'ol1ll&Uon
on 111 dllltribution, climate and 11011 ooDditiou, _in charaotvinio., 8U4Jg••ted.
collection areal, etc., ill another plnt 1Ihioh C&Il be uplorecl &Dd collected, although
in£oJ'M,Uon gathered at Piura indicate. that the ..eel 10••• viability fiv. or a1% unth8
after collection lII&inly due to attacu by ~lo~u tuect8.

9.4 EVAWATION

As pointed out in 9.2 above, Peru givell highelt immediate priority to indigenous
species of the genus Prosopis and to the evaluation of seed. frOlft local collectiona pre8flntly
underway, complementing these whenever possible with additional lIeedlots from other countri.8.
The looal collections inolude a thornless form of Proaopis (possibly a variety ot 1. eb;t] M'ia>,
which is receiving much attention &8 a potentially ulleful browae species and whioh is being
reproduced vegetatively in anticipation of increasing demand. Desirable phenotypes, prodg
cing la.rge quantities of seed, have also been seleoted for inolulion in the evaluation trial8.

The evalua.tion of the Prosopi. collections is not planned to be made ueing 8peeial
experimentsl designs. Statistically laid-out experiments are not considered neoeslar,1 by
local staff at the Piura Reforestation ProJect, since the material will be inoluded in plan
tations in the same general area.s as 1 100 ha of existing Prosopia plantation~, making
direct comparisons of field performanoe possible.

However, should designs allowing sta.tistical analyses be oonsidered .sl.ntial in the
proposed project, competent assistance is available from the Department of For.atr,y and
Fauna as well as from other institute. such as the Bational Universities.

Establishment should be by direct sowing without railing p1anta in nlJ'llerle., all
r8sults from establish 'Gent trials of Pr080pis indicate that the b••t reBU1ta are obtained
by this method. In this way, the plante are given a ohanoe to develop a d••p root syllt.
whioh shoMens the time during which wat.ring il neoe8.r,y. The uee ot trall.planta del&18

. the development of the tap-root and the plants talee III1cb longer to get e.tabU.lh.d. (Sa1~'
Valdina, private oornunication). The lI.ed ahould be BOlm in 10 x 10 • plot. ad, in ~.
beginning, these are watered every 10 days. A8 the plante grow and th.ir root .yIIt••
develop, wtering intervals are gradually length.ned. Irription il oompl.t.ly 8tOppecl
when the plante reach the age of three years.

Irrigation i8 generally done by .8&1'18 or irription ditches or, wh.re th••• do not
.xist, by hand-oarrying water to the plMta in bgok.t8.

When sowing Prolopb, prot.otion .hould be e~red spin.t h.rbivorau. li..rd. whioh
will otherwise completely defoliate the plMt. a8 lOon .. they lpJ'CIUt.

The evaluation cf Prolopi8 und.r the propo.ed. project VGUld 'be oentred at '.l\lII'be.,
Piura and Lal'llbayequ. plu8 at 8.veNl addiUcmr.l 10w-11111« 100alUl... '!'be trial. vauld 'be
und.r the direot reaponl!libilit~of the Chi.t or R.f"Jt'••tatlOll or the PiUN Project, who
would. be aelilted by additional field. 8taft Md. pr,- t ...iaMl advio. proriflH 'b1 both Depart
!Hntal Md National Government bod.i.8. Indep.ndently ot the pre••t1y propo.ed Pl'Ojeot,
t.ohDioal Md rinanoial aid fJ'Olll PAO il al.o beiD« requ••ted thl'ClUp the Ilnlltr,y ot 1'004
and Agriculture '-sed on the pilot plantatim ot 1 100 h& ot Pro.niB 11'1 PiUN. Th. PAO
projeot would include sp.oie. evaluation and .oonomio t ...1b1iliY'~d.i•••

In the field of evaluation, th.re ia al.o in".re.t 1n oOll'timdng trial. with variou•
• peoi.. of D1calyptus, partioularl~ for the ••tabUamen" ot windbreak. ad live leN••
tor the proteotion of cropl. Among the tuoa1:rPio8 ot inbre.t tor replioa"e4 .peol••/
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provenanoe trials, E. oamaldulensio, E. miorotheoa, E. rostrata and E. gomphooephale. oan be
mentioned. These BpeCies/provenances would be compared with the presontly most promising
speoies in the respeotive locations, as well as with provenances of various species of the
genera Twnarix and Casuarina.

Comparisons of EUcalYptus and other speoies would be perfonned acoording to ourrent
nonns, that is, in oomplete randomized blooks with four replioations, planted at 4 x 4 m,
with irrigation on some sites during the first stage but with no other speoial ~reatmant.

The atrean of Forestry and Fauna has no objootions to making available the results of
its evaluation nor to demonstrating in the field, without reservation to FAO or technioal
personnel from other oOW1tries, the progrel8 of its work.

Annex 9.3 indioates sitos, species and provenanoes proposed for future trials.

9.5 CONSERVATION

The utilization of forest r0SOUroOB for fuelwood, oharooal, timber or poles, wo"d for
parquet nooring and, above all intenlive grazing, mainly by goats, is oreating problems in
the oonservation of these resources as well all upBetting the natural eoosystem, ohieny in
the vulnerable northem coastal area of Pem. .

Faced with this situation, the Governnent has imposed prohibitions on felling and
charco&l-making in the D.partments of '1'wIIbel, Piura and Lambayeque through a Beries of
Supreme Resolutions diotated between 1968 and 1914, thu. preventing fluther depletion of
stands of Prosopis Md Capparil epp. In addition, by SoPNIIII R~soluUon No. 398-13/LG of
24 April 1913 the San Ignaoio Nacional Forelt in the Departments of Cajam&rca and Piura was
set aside for oOnJIervation P\U'P0seB. The area or thi. reserYe is approxillBtely 180 000 ha,
and it include. most or the sploies found in the arid Bone of' Peru.

Action to oon8erve speoifio varieties of' useful or pot~tially usefUl specie. has
been mentioned above, in the oase of the thomle.s fON of ProsopiB spp. Impl.....ntation of
reforestation programme. ~oh &8 the Reforestation Proj.ot of the Departmlnt of Piura has,
in addition., reoently greatly increased the total area of sOllIe epeeiee, 81peolally that of
Pro.opis spp••

In lIUIlII&ry, the measuree alr~ takm to prohibit destrootive utilisation of f'oreet
resources in northlrn Pero &I well a. the plantin« pro~. underway lead to beUeve that
action f'or the oon8e1'Y&tion of' these reeouroel will pre.ent no inBUJ'lIlountable problem. in
the future•. Additional outside assistanoe will &110 be eought for improved progJ"UllM!ll or
oon••rvation and eeleotion or potentially uletul native epecies.

9.6 U'l'ILIZA'l'IOB

In Prosopis Bpp. the main aim of' .ellotion i. to obtain tree. oapable of' produoing
inoreaein« quantiti.. of podJl aDd .eed fl'Oll the &1'1 of' three on_rd.. The trees ehould
preferably be thomless to lend th••elve. to broweiag. '!'he State Goverl'lll.nt i. planning
to artore.t larS" are.. whioh will later be handed over tor the ute of looal farmers. The
total area of these plantations hu not yoet bHl'l d.etemined. '1'hi. projeot fonnll part of a
lQl18-term Government programne for the reoov.J'7 of d...rt land using ProBopiB sPP., a highiy
versa.tile plant native to the desert, regenerating rapidly e.peoia.t1y if' a o.rtain amount of
irrigation iB u.ed in oonneotion with eetablllhmlnt. Onoe it starts produoing seed, irri
gation can be BUspended and. the water oan be diverted to new plantationll eBtablished with
the aim of multiplying thiB Bearce re.ource•

. A1though no intlneive genetio improvement work 11 presently beine done on any of the
&rid zone IIpeoieB in Peru, there is full a-.ren..e of its importan,,1: A. ~rcgramrne for the
genetic improvement of Prosopil and aBllociated lIpecie. would, in addition to itB value E!!
!!. help acoelerate the planting progr&llll8.
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In addition to the use of Pros~1~ spp. as a browsing speoies, attempts are being
made by the Department of Forestry to inorease its use as a she1terbe1 t speoies and in
plantings made for the protection of watersheds, together with other species such as
EUcalYptus, Casuarina and Tamarix spp.

9.7 SEED HANDLINIl AND STORAGE

Up to the present there is hardly My experienoe in the handling and storage of
Prosopis seed in Pero.. Whatever seed is requiNd is collecbd and i_ediate1y used locally
or despatched to the plaoes whioh have reque~ted it. There 18 infol'll&tion, howenr, to
indioate that, if stored without precautions, the seed is attacked by sOlie Bruchidae species,
but that the problem is oonsiderably 1e.sened if the seed is protected with an inlecticide
INoh &8 gammexN1e.

SOlie other potentially important splcies INch .. CappariB spp. also present probleml
in seed storage; seed of Capparis lOBes it. vi&1)ility within five to six lIonthl after
collection.

At the oentral level, in Lima, a National Forest Tree Seed llaJIk is about to .tart
oP,lrations. It will be fully equipped to store, treat and analyze all types of .eed.

Th, Plant Health Division of the Ministry of Food and Agriculture is the offioial
1ftstitute to authorize seed imports as well as to gr~t authorisation and phytoeanitary
oertifioates for export.
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x. SUMMARY FINDINGS AND RECCIofMENDATIONS

10.1 THE CASE FOR 'mE PROJECT

The notable expansion of industrial plantation forestry since World War II,
particularly in the tropical and sub-tropical zones, was based at first on the limited
range of exotic species which had succeeded in early introduction trials, often of a
somewhat ~~ nature. In most cases they applied to the favourable upland areas that
were then avai la.ble for forestry development rather than to the somewhat harsher areas in
which so much of the la.ter development is taking place. Generalizations from scanty test
results, leading to the 'USe of species on sites to w~.ich they were not fully adapted,
sometimes led to disappointments. Efforts to find species or provenances better suited to
local conditions followed. More comprehensive information on variation within species has
resulted from recent cooperative internationally supported programmes, such as that for
Central American pines coordinated b,y the Commonwealth Fbrestry Institute (CFI), in the
1970's.

The situation in the field of social (village or agricultur8.1) forestry almost exactly
parallels that of industrial forestry, as it was 25 years ago: there is extreme interest
in, and concern to support, tree planting of a ki,ld which obviously bring benefitEl to hard
pressed people living in harsh, lUlstable environments such as those in the arid and semi
arid areas. Obvious benefits have arisen from the use of a few local species that have
responded to management, and from a few instances of remarkable succeSB of introduced
species, e.g. Prosoris ohilensis juliflorain several countries and Acacia tortilis (known
in Isr3el as !. raddiana Savi which, introduced from Israel to the Central Arid Zone
Research Institute (CAZRI) at Jodhpur, India, in 1958, is now transforming extensive areas
of semi-deser~ in Rajasthan with its provision of shade and shelter, fuel and fodder.

Social forestry programmes having a variety of objectives are being started in many
developing countries with the support of bilateral or international aid programmes. With
a few notable exceptions the genetic material on which they are based is not necessarily
the best that could be provided,and not representative of any comprehensive programme of
evaluation.

'!bere is now an opportunity to start a coordinated, cooperative, inten1ational
programme with the aim of filling the need for species and provenance. tor a variety ot
IIpecit'ic conditions and uses. 'nl.ese include the harsh conditions ot the arid and semi-arid
1:0,. and the values required by the peopl.e who live there. A genetic rellources development
programm9 of the type proposed in thill report ehould be etarted forthwith, betore social
forestry progrBlllJlles are frustrated by the lack ot lluitable genetic lIaterials, and betore
too much is planted that is lells than the best available.

AR noted elsewhere in this report, each inltitute visited was tither involved on its
own wi th the beginnings of Buch a programme or wu cont8lllplating IItarting one. '!bUB, this
FAO/IBPOR Project is timely and will be weloollled in theee eight countries and probably manv
others.

In addition to government~ and the national inltitutt' villited, the FAO/IBPOR Project
V&8 a1eo fully endorsed by the Lnternational Development Relearoh Centre (IDRC), preBe~tly
promoting trials of Prosopis rpp. in the Sahel; during discU8.ions it was agreed that it ill
euential to continue to coordinate the aotivi tiel ot IDRC and FAO/IBPaR in order to avo~d
an,v overlap.
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There are urgent social and economic reasons for support of this FAO/IBPGR ~rogramme.

It is realistic to start with a modest list of potentially important and hi~hly relevant
snecies; to enlist international cooperation; to keep the early effort in each country well
wi thin the bounds of available capabiUty. The general FAO/IBPOR strategy to be followed,
involving the phases of exploration, collection, evaluation, conservation and utilization,
is 10P.ical and scientifically sound. It seems certain, however, that the Project will
require muoh r;reater financial Illpport in the future than the levels proposed to the IPBOR,
based on the limited number of oountrie' and splcie. considered in the pre'.t report. It
will alBa require olose and ·intensive regional as well .s overall ooordination, ."d the
provision of a coordinator is essenti.l for the wcoe,s of the project.

10.2 PARTICIPATION

In the countries to which this re~ort refers, programmes aimed at evaluating ~id

comD~rin~ local populations of species of value to agricultural or social forestry, h~d

either been initiated or were under consideration when visited b,y the ~onsultants. It is
accordin~ly deduced th~t the Project is both relevant and timely. All the agencies and
institutes visited, as well as the senior administrators to whom they were responsible,
indicated interest in participating in the second phase of the Project, the initiation of
which th~v would welcome.

The followinR thirteen institutes are willin~ to cooperate in the second phase of
the Pro.iect sub.iect to approval by their resnective govenunents.

(1)

(ii )

(iii )

Forest Research Institute (FRI), Dehra Dun.

Central Arid Zone Research Institute (CAZRI) Jodhpur.

Central Soil Conservation Research and Training Institute (CSCRTI),
Dehra Dun.

(b) Israel

(i) The Forestry Division, Agricultural Research Organisation, Ilanot.

(e) Senegal

(i) The National Centre of Forest Researoh (CNRP).
(ii) The Department of Water and Forests.

(d) ~

(i) The Forest Rgsearch Institute (PRI), Soba.

(e) P.D.R. Yemen

(i) The Forestry Section, Agricultural R••••rch C.ntr. (ARC), !i-Kod.

(r) £ill.!

(i) The National Institute for Agricultural and AniMal Husbandry ReBearch
(INn), Los Vilos •.

(ii) The Forestry Institute (INPOR) •

. (g) Mex! eo

(i) '!be National For.try R rch Inatitut. (DIF).
(11) The North-eut Fore.try R arch Centre (CIPR).
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(h) f!!!!

( i) The. hpartment of Forestry and Fauna, Lima.

Each of the in8titu~,)S visited in India, Israel, &1dan, Chile, Mexico and Pem ~aB

the competent staff and ~,' ilities required to participate effectively in the project.
However, the FRI at Soba in Sudan has programme commitments that limit its capability for
new work. Some additional staff would be required there to implement the atcalyptus evalua
tion studies, but the opportunity exists to have Bome of the project work done by a graduate
student of Khartoum University. Provision of additional fUndB would enable India, Chile,
Peru, Mexico snd Sudan to increase their contribution to the project signifioantly. The
representative institutes in Senegal and P.D.R. Yemen are enthusiastic about participating
in the project but would require inpute of technical expertise, as well a8 finance, to eneure
their successful cooperation.

10.3 SPECIES

All species in the FAD list (Annex 1) are of potential interest to each country.
Having regard to country capabilities to initiate new work, the speoies of mos~ general
interest have been selected for attention during Phase 2 of the project. Thes. are:

(a) evaluation of one or more of the three Australian species, viz, Fucalyptus
camaldulensis, E. microtheca and Acacia aneura;

(b) exploration and collection of indigenous Acacia and Prosopis species; and

(c) in addition to the foregoing, the exploration and oollection of representatives
of some additional general in the three Latin-American countries, leading to the
eetablishment of trials of a range of indigenous and exotic provenances through
the exchange of seeds between c~ntrie.. Second and third priority speoies, as
well as others not listed, .hould receive attention in later ph•••• of the project.

It will be a matter of diliappointllltllt to .omt cOU.ltri.1I that A. ..n.pl .eed will not
be available from Sudan ( ••• Section 3.2).

Su~.tioD. and inforlll&tion oono.rning additicnal .peoi•••r. reoord.d in Chapt.r. 2
to 9 and .sllooiat.d Annexes. These should aid the compilation of .pecies listl for future
phases of this projeot.

10.4 TAXONOMY

ConfU.ion exi.t. in the nomenolature of Pro.opiB and .ome of the very variab1. tropical
Acacia.. Exampl•• include the P. julif10ra!P, chilen.il oomplex in India; the probab1li~y
that the BUb-Ipecific and varietal epith.~. in ule for form. of 80llle Ag!S!! .pp., e.g.
A, nilotioa, are not .11 valid; the fact that the A. torti1i. introduo.d into India from
I.ra.l 18 ref.rred to •• A. tort111. in the tOI'll.r cClllllltry and A. raddi.,a Sav! in the latter.
Early clarification will be iMPortant to .n~re ua..biIUOU. r.8Ult. from the .p.oie. and
prov.nance tri.ls. 'Dte reo.nt publ1c.Uon of .rkart'••onopaph (1976) on Pro.opie pl'ovide.
a good basis for re.olution of the diffiou.lt;r in thiB gmu.. Brenan' 8 work on tropical
!~ .peoi•• provids•• good ba.i. for clarityilll th.ir nomeno1ature.

In i te proj.t'lt dOCWllent.tion FAO hY drawn .ttentiOil ~o the opportunity to olarity
n~enelature that i. pr!.ented by the .xploration and •••d coll.ction pha.eBorthit project.
It is mOB~ de.irable that herbarium ..terial be 0011.oted at the tim. of ••ed oollection,
tor identifioation by sp.oi.li.t.. Thi••hould be don. ill .pite of tht difficulty of pre
paring good herbarium _ttrial of 80lle .p.ci•• in hot, dry climatt••
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Meantime, to avoid further confusion, the nomenclature used in this report is that
which is current in the countries visited.

10.5 EXPLaL\TION AND COLLECTIcm

Th•.DQmbera of separate collections proposed to be made of each speeie. in the
Priority 1 category tor u•• in Pha.. 2 of the Projeot are given in the Alma•• tor each
oCllfttry. The.. are lIWIIIlarhed al follows.

Number of collections

Country Acacia spp.

India 22

Israel 6

Senegal 5
Sudan 9

P.D.R. Yemen 6

Chile 3

Mexico

Peru

Totals a2~=

ProBopis spp.

4

2

15 2

18

9 2

30 22.... • •••

Totals

26

6

5
9
8

20

18

11

103.....
Generally, no difficulties due to lack ot acceBB or periodicity or le.ding were

tONseen. However, seed availability might be reduced locally tor varioUi re..onll, e.g.,
b~oWBing by goats of Acacia tortilie in P.D.R. Yemen and the Sudan and repeated coppicing
tor basket making materials of A. nilotioa var. iaeguernontii in India.

Most countries indicated that lOMe financial ...t.tance would be re~r~d to
strengthen their existing facilitie8 for ••ed collection and etorage.

The institutel are a.ll p:oepared to oOIllJ'11e and sullllit a eeed colleotion report for
eaoh provenance collected.
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10.6 EVALUATION

Identification of the proposed provenanoe trial site. and generaliled environmental
information for them are given in the oountry Chapters 2 to 9 and IlUpporting Annexes. The.e
are swmmarized as follows:

Number of test sites and (provenances)

CountrY Acacia spp. Prosonis spp. Eucalyptus spp.

India 8 (40+) *' 7 (8+) 6 (6)

Israel 3 (3) 3 (3) 3 (3)

Sene~al 4 (8) 4 (5) 4 (+)
Sudan 1 (8 ) 4 (+) 6 (6 )

P.D.R Yemen 1 (21+) 1 (6) (3)

Chile 18 (8) 15 (1) 10 (7)

r,rexico 3 (i+) 2 (+) 7 (2)

Peru NIL 5 (1+) 5 (1+)

Total 38 41 =~~=============== =::==~====

~spp.

6 (+)*

24 (28).

. 8 (8)

3 (3)

41=::r=====_=

* The plus sign (+) indicates acceptance of any provenances which m~v become available.

It is expected that seed of the three Australian species will be available for
distribltion in 1980/81. Seed for the remainder would be oolleoted and diBtriblted frOll
1981 on.

The recommended design of the evaluation trials would be square 36- or 49- tree plots
that would permit assessment of 16- or 25- tree plots with one-row surrounds, arranged in
r~~dcrnised complete blocks and replicated four or three times respectively. The comparison
species to be included in trials and for which seed would be collected locally are specified
in the country chapters.

Good nursery facilities, at least reasonably close to proposed ta8t sites, are
available in most oases. Effective teohniques for raising container stock are well
established in each country and no difficulties are foreseen.

Site preparation procedures to be applied in each oountry would include stumping out
indigenous trees and shrubs and a ~ood degree of working the soil. Irrigation will be
applied, at least during the first one or two years, in P.D.R. Yemen, the Sudan and Peru; in
the former it is standard routine procedure, while in the latter two countrieB it would
be used during the establishment phase for Acacia and ProBopis species to obviate 108s of
the trials due to drought. Spacing is usually 3 x 3 m but can be extended to 4 x 4 m to
accommodate arrangements for irrigation.

All countries have the necessar,y expertise to establish the field trials and weeding,
fencing and maintenance of fire lines are standard procedures. In P.D.R. Yemen and SUdan
~rds are employed full time to watch over young plantations and to enDUre that routine
maintenanoe and irrigation is oarried out.
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In most countries no difficulties are antioipated in the assessment and statistioal
analysAs of the trials as all except Senegal' and P.D.R. Yemen have the necessar,y facilities.
Some assistance will be required .in these two countries and the Sudan would welcome the
collaboration of an outside specialist for the Eucalyptus trials, since the staff trained
in this work are largely committed to existing researoh programmes.

Soecific prescriptions regarding assessment criteria will be required to ensure
comparability of results between participants and the relevance of oriteria to the values
nought from the species \Ulder trial, e.g. as fuel, fodder, etc. Each countr,y would agree
to make the results of evaluations freely available to other participants. It is recolllllended
that participants be sent the C.F.I. '~anual on Species and Provenance Research with
Particular Reference to the Tropics" (Burley a.nd Wood, 1976).

10.7 CONS-rnVATI ON

All countries visited were conscious of the danger of extinction ot species and the
need for in situ and ~ !!ii!! conservation. In Chile, Mexico and Peru certain species are
protected qy legislation but more is required, e.g., in Mexico there is no practical!n!!!B
or~!ilY conservation work on Prosopis or Acacia despite their intensive utilization for
fodder, mainly by goats.

In India the conceptual framework for a gene conservation programme is impressive.
Although there is much to be done to get the whole effort rolling, 80me solid foundations
have been laid. 'Ibis is just as well because native forest tree gene rellourcell are OOIIling
increasingly under pressure frc;a a.,~iculture, i-ncl.uding grazing and broWI.UIg, a.nd ur'bmti.sation.

In Israel no plans exist for formal conservation at native A.cacia species but small
stands would be established of promising provenlUlces at exotiOll.

Pressure of use is threatening native ProlJooil cineraria in P.D.R. TeMn and llight
also endan~er Acacia tortilis in some are... In the Sudan certain species (A. sene.1,
A. albida) are conserved in .!i!!! Q8 a relJult at traditional reooRl'litton ot their values in
the rural economy. However, th.i.I doelJ not apply to other IJpeolee that are beoOllin«
endangered, e.g., A,. torti lis, par'ti cularly near urbAn are...

In Senegal small local patches of vegetation are prenrved tor religio,. reaone
and lack of access has preserved tree. in other aria.

Generally, a more systematic progr... ot .!!! .!!1!! conservation is d.1ra'ble tn Most
of the countries visited but is dependent on 110" d.etai1ed knov1ed«e ot the cli8trilNUon,
variation and degree of impoverishment at the -.in ep.oie••

Obviously, it is in the best interest ot eaoh 0018'ltr,r to apply deli'berate ettorts
to conserve native gene pool. more widely•. This PAO/IBPaR Projeot could vall catalYWI and
support such a development.

10.8 UTILISATION

Modest beginninge were noted in India to develop ,.ne poollJ at sup.rior genotypt!1J tor
arid and semi-arid zone forestry and plans were und.r di8o••ion at JPRI to extend thi8 ettort.

No developmen1l1 ot the type de.oribec! abo".. are undlrway in P.D.H. T....n while .Y .h2.2
work has been done 1n the Sudan with j. lJeneol and ,6. 011011910 and in SInep1 with
Australian sosciu and eucalypts.

In Chile a.nd Mexico projeots have 'been estabU.hed and work initiated on illprovement
of local species. Peru 11 ver,y conscioU8 at the nl.d tor thi8 work 'but cannot do IJO until
finance is made available.

I
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With the exception of A. senegal in the SUdan, each country io willing, subject to
resources being available to do the job, to arrange collection and to export bulk quantities
of seed of identified populations that might be in demand. They would also be prepared to
make available seed from provenance trials or conservation stands established as part of
this Project.

10.9 SEED SroRAGE AND HANDLING

Seed of all Acacia and Prosopia species is subject to damage by Bruchid larvae and
related inseots which lay their eggs on the pods. Severe damaee will result if untreated
seed is stored at room temperature for extended periods. Experience has shown that damage
can be minimized by early collection, immediate dusting with insecticides and adequate cold
stora.ee •

Some of the countries have good facilities and are well equipped to handle, store and
test seed, others are not. In these latter cases.financial assistance should be given for
the purchase of refrigerated seed storage facilities

A review of the literature on seed insects, with derived guidelines for seed handlin~,

would assist all concerned in this matter.

Each institute visited is prepared to distribute the seed which it agrees to collect.
However, there m~y be difficulties in some cases over the question of fumigation and issue

of phytosanitary certificates. For example, in P.D.H. Yemen there is no facility either
to fumigate or issue ceriificates,and seed from that countr,y is unlikely to be acceptable
elswhere in an untreated condition. Alternative solutions are to have treatment done in
another country, or for importing countries to accept untreated seed without phytosani tary
certification and inspect and treat it on arrival.

The need for special arrangements to handle seed of Azadirachta indica (the ,~ability

of which is short lived) is discussed in Chapter 4.

10.10 COORDINATION, PLANNING AND CaoomICATION

Relatively intensive coordination will be required at the regional level to ensure
that progress of work under the Project is in phase with plans, that seed exchanges proceed
smoothly, that the implications of unavoidable or necessar,y deviatioM are fully provided
for and, later, that assessments are carried out in each country in a 8ta.ndard manner.

'nte successful implementation of the recOIIIII8ndatioJUJ made in the preceding sections
of this Chapter can only be achieved by means or a coordinated project including the eight
participating countries - to be regionalized if and when warranted. This will require the
appointment or a rull-time FAO/IBPGR coordinator, bued initially in Rome with adequate
supporting stafr, and funds for travel, tor a period ot 2t years (6 months preparatory work
plus two years of cperations).

The functions of the coordinator would be u tolloWII:

Prepare plan of operations ot the project, based on the recommendations of
the present report.

(ii )

(iii)

Incorporate in the plan (a) arrangements made for botanical determinations;
(b) design, assessment and analyse. or evaluation trials; (c) investigation
or Beed production and leed pest problems.

Distribute the plan to participating countriel vi th a reque.t that they
prepare detailed operational plan. tor their own narticular use.
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(iv) Visit the countrhs for det&iled review and confirmation of plans with
country coordinator and other officials; confirm procedures to be adopted
for ~pecies identification.

(v) Develop detailed, agreed oommon evaluation procedures.

(vi) Coordinate exchanges of seed.

(vii) M,ke visits to selected countries at various phases, e.g. nursery, site
p:reparation, planting, tending.

(viii) """ withUi.SCUSS participants needs for later phaseu of the project and develop
?lans ~CCOrdinglY. Investigate possibilities of stimulating similar opera~ions
1n add1tional countries.

(ix) On a continuing basis, provide parti cipants wl th infonnati on and advi ce
pertinent to the project.

(x) Formulate methods of teuting the genetic ",.e.:~6rials in operational use and
also for measuri ng the benefits (valueu) th~ produce. .

(xi) Administer the f\U1ds of the pro.iect and monitor the use to which they are put.

(xii) Administer the trainin~ aspects of the project (exchange of visi to, .!!:!! .h2g
"on the ,job" training).

(xiii) Prepare periodic reports on the progress of the project.

10.11 PROJECT FOLLOW-UP

The project now proposed should be regarded &8 a short-term pilot project. Provided
that it can demonstrate that real progren ill being made in the improved use and conservation
of the genetic resources of a limited number of species in·a few seleoted oountries, it
should prepare the W8¥ for a larger long-term programme in geneti c resources of tree species
for improvement of rural living. An important part of the duties of the pro.ject coordinator
will be to stimulate interest in additional oountries, to draw up a more comprehensive list
of species and areas to be covered in the long-term follow-up projectjand to prepare a plan
of opera~ions for the latter.

If the leal. of activities develop... it .hould, it will be •••entia! to provide
clour and more inteDllive coordination at the regional level during the long-term pro,iect.
A regional coordinator for each of the main regions Latin America, Africa and Asia, Iltationed
at a re&8onably oentral point in each region, is likely to be the moet efficient means of
aohieving this.
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ANNEX 1
NA'lURAL DISTRIBJTION OF SPECIES rro BE INCWDED

Speoi••

Aeada albida Del.

Aaota nilotia (t. )Willd.u Del.

Aoaota senegal (t.) Willd.

Pl"oBoRie oiner&ria (L.) Druoe
(Iyn. ,E. Bpioiara L.)

Prosph All!! Oris.

Pr080R!' obileMis (Molina)
Stuntz

Prosopil jullt10ra (SvartIJ) DC

Prolopil m.&!:!(Orill.)Riero~

ptosopi. t·,.EUIO P. Philippi

Dagtl-YPtpe cpaldulep!l. Dehnh.

!gaa1ntu! llioroth'9& P.Xue11.

Dietribuiion

Senegal, (]ambia, Portuguese Ouinea, Sierra Leone,
Liberia, Ivory' Cout, abamL, 'l'ogo, Dahomey, Bigeri,,- s,,~.

C....rocm, extending north throughout the drier parts or
Nortb ltrioa into Egypt, brall, Le'blmon and Cyprus,
ADd 1'roII Eut Atrica ('DmIania, Xe~, Uganda), to
:lAuDbia, '!ran8va&l and latal.

(inoluding 3 varieUeB) ertends 1'rom trc;it:'.al ADd sub
tropical w.t UriCA (Senegal, Oubia, Ivory Cout,
CJb.aD&, Togo, DahOllMty, Nirria, ea-roon) Eut .urica
(~aDia, K~, USUld&J, ADd Wortb Africa (tbe Sahel,
F§pt) through e..tern Sudan and Arabia .. tar eastwards
u India.

(including 2 varieties), charaoteristio or tbe drier
parts or SOIIIa1ia, Ethiopia, the Sudlll1 lII1d .Chad through
to X.urit&Dia, extending we.t to Senlgal, Oambia, Ivory
Cout, Ohana, 'l'ogo, Dahomey, Wigeria and Cuteroon, eut
to fanIIania, Xen,ya and USUlda.

India, PakistAD, Iran, Arabilll1 peninsula.

(including one variety), exten9 trom the plaine or
lubtropical Argentina to~, Paraguq, soutbern
Balivia ADd Peru.

(inoluding 2 varieties), rrCllll Peru md !blivia to
Central Chile and north-weetern Argeniina.

(inoluding 2 varietieB), trOll the coutal regioDl or
Veneluela, ColOllbia and Pu1__, through Central .,rica
io Xe:doo, ... _11 u in the Antillean Illandl (perhaps
introduoed).

(inoludiD8 2 varilt1e.), OOourll in southlrn !olivia,
tM Gra Chaco or Ar«tntlna, Ft.raguq' ud ..tern
Urugua.y.

arid _.etu in the northern provin08B ot Chile

a large part ot inland 1U8tralia, with great ol1l11aUo
aDd genetic variation•

• large part ot oeniral ad nortbel'll Aairalia vit.h a
..par.ted. ooourrenoe 021 the welt oo&It.

19&o1a aDlm P. X1I811.

"Hiraghta ln41 • JUilI.

inlaDd &rid AUitralia.

BbrIIa, IDdia (SI~ik Hills, CaraaUo relioD. part. ot
tbe DeoOlUl, louth ot ibe river Oadavart.).

NOTEs- A limited number at additional epecie. within the Bame distribution areas &s the
above oould be oonlidered tor the presently proposed phase or the Projeot, e.g.
Acacia toriili••
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ANNEX 2 - SENEGAL

2 • 1 FORESTRY III SnlIDAL

1. Forest Policy

Following the recent severe drought of 1969/72 in the Sahel, the afforestation policy
of Senegal has evolved into three principal elements the trends of "'Ihich were already emerginr:-:

(i) On better forest sites, priority to be accorded to quick-growing exotic species
for the production of firewood and industrial roundwood.

(ii) Regeneration of the soil and rehabilitation of the degraded areas in tht:: ground
nut basin in Central Senegal, mainly through plant ing Acacia albida l:IXound those
silted-up farmlands where water is available.

(iii) Development of village plantations outside the main forest area.

The current status of progress in each of these spheres is as follows.

2. QuiCk-growing Exotic Species

In the Sudano-Guinean zone where rainfall is abundant (900 to 1 500 mm/annum) and
where the rainy season is fairly long, afforestation with teak, Gmelina, Cassia and
EucalyPtus has been carried out. E. camaldulensis is by far the most widely used species
but the results obtained so far are not encouraging due to the following factors:

(i) overestimation of production possibilities (this is not peculiar to Senegal);

(ii) insufficient knowledge of the ecology of Eucalyptus and the 8i'.;e::l where adequate
production could be assured;

(ii~) inadequate tending;

(iv) risk of degeneration and premature ageing of the rootstock.

The teclmiques used for plantation establishment are straightforward. Production
nurseries are at the disposal of CNRF and the M'Bidi research station where the necessary
quantities of seedlings can be raised. The experimental plantation sites are generally
situated between 2 and 3 km from the nurseries. The prescribed method currently in use for
site preparation is clearing of tree stumps follo\'ied by su~soi1ing and ploughing in two
directions at right angles.

Weeding and maintenance work is done on the sites as Boon as the seedlings have
started to grow again. Generally, this is manual work performed by a number of workers
which varies according to the size of the site. Protection is ensured by a barbed-wire
fence with solid wooden posts made by the workers.

All Senegalese foresters and their a8siBtants have full mastery of all the tecluliquell
of plantation establishment, but a major problem is the lack of funds leading to inadciUate
tending during the period of establishment. This problem is associated with plantations
under State supervision. Plantations carried out under bilateral aid or other agencies with
& flexible bu~et do not experience this problem. The survival rate in plantations gtmerally
exceeds 95%.
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3. Regeneration of the Soil and Rehabilitation of Degraded Areas

This is by far the mo.t important problem in view of the size of the areall to be
rehabilitated and the absenoe of teohnical Advice on plantation establillhlllent, This reba
biUtation relates to the whole torest grazing area, the grcundnut Basin and the Grande
Cate (Niayes) area 8tretohing frOlll Dakar to Saint-Louis and oovering about 40 000 ha,

The rehabilitation of these mostly arid zones im~lies the choioe and use of multi
purpose species (80il enriohm8nt, fodder, firewood and food gathering produot8, gum arabia,
edible fruit, eto,), The speoies ooncemed are first and foremost local acaoia81 A,' senepl
A. albida, A, nilotica (inol, A, nilotioa var, adansonii), A, raddiana; variouB Prosopis
speoies: P, Juliflora, P. oineraria, P. atrioana, P, nigra; and other species .~sooiated

with agriculture llUoh as: Solerooarya birr_, Pterooa1]!Us eril1&OWll, Anoe~·lfttS hiooarpus
and Tamarind.us indica; plus Bora.euB aethiopW!!, Grevia bioolor, COIIIbretuJII aeulel&tuIII end
Crataeva a.d&nlonii,

The impacts of research oonoern the whole ~ge of aotivities from the selection of
the stands, yropagation lUld the detennination of nursery produotion teohniques, to the dis
tribution of the selected seed.

The National Centre for Forest Rasearch is not yet equipp,a for setting up suoh a
research programme, The first attempts carried out to date ha~e involved essentially elimi
nation tests using both looal and Australian acacias (A, hol08erieea, A. timida and
A. aneura).

4, Development of Villar Plantations

Sinoe the drought the Department of Water and Forests and other authorities responsible
for rural developllInt have enoouraged fal'Ulers to plant trees on their oonoel!l81ons, often
wi thin the framework of Arbor Day oelebrations. Government policy has as its aim the inte
gration of village afforestation in the rural development progr&lllDl(!, The village planting
has oeased to be a symbolio and relatively ineffective operation and is beooming a better
derined operation, involving .everal elements euch as large-soale produotion of seedlings
of local and ex01ic speoies, This demand is at present oriented toward. 100al species
(A, senepl, A, albida) and certain exotio genera, EUcalyptus and Azadiraohta in particular,
Above all the impaot on re.earoh aotivities is the produotion of seeds: harvesting-prooessing
and distribution,

Seed requirements are going to inoreas. oonBiderably in order to meet preeent demand.
Development companies INoh a. SODEVA are distributing seeds to the tanners,

In the faoe of the.e needs, it is realized that the CNRF ehould not lose light of the
supply oontrol preblell., the proper handling of these will oeM,ainly represent an enO!'lllQ1S
progre.. frOll the poiDt ot view of &11 improvement in relouroes, perlu\p. of the lame loale
as that whioh m1,ht be obtained 1n the following Itage, that 11 to 8&1 the produotian of
highly .eleoted .eede,
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2.2 CLIMATE AND SOIL INFORMATION FOR THE SAHELIAN ZONE IN SEllEnAL

1. Climate

Most of the land area of Senegal is a flat plain - a western segment of the broad
savannah tBat extends across the continent at the southern edge of the Sahara. It lies
between 12 and 110 north latitude. The climate is characterized by high temper~~ures with
annual rainfall almust entirely limited to a summer wet season which lasts ~:y. months in
the south and decreases to three months in the north.

The country can be divided into three parallel ecological zones or bands running in
an east-west direction across the country. In the north, there are the fibrous grasses and
thorn scrub of the Sahelian zone shading into grasslands in the central band marked by
shrubs and scattered trees and mixed sub-tropical forests in the extreme south. Tn'" con
trasts between these three ecological zones are primarily functions of climate and availabi
lity of surface and sub-surface water supplies. To the west, bordering the Atlantic Ocean
and running in a north-south direction, is the coastal belt of dunes and swampy areas extending
inland as much as 25 kilometres.

The sub-arid or Sahelian zone occupies muC:l of the northern part of the country lying
bet\...een aline drawn east from Dakar, corresponding with. the 600 mm isoh,yet, and the Senegal
river to the north on the border with Mauritania. It is important to note that this 600 mm
isohyet is the mean for the period 1931-60. In 1912 this isohyet had slipped south b.Y 2

0

latitude incorporating an extra. 245 000 km2, approximately in 1972 as compared with the zone
as defined by the long term rainfall mean.

The Sahelian zone is characterized b.Y having an annual. rainfall of 200 to 600 mm. The
zone is often divided into two parts, with a mean annual rainfall of 200 to 350 or 400 DUll

and from 350 or 400 to 600 mm respectively. A rainfall of 350 or 400 mm indicc.tes the limit,
more or less of dry farming. There is a long dry season (eieht to nine months) and the
general appearance is of steppe land with trees or shrubs. It is a zone whose main occupao
tion is pastoral with its agriculture mainly devoted to cereal crops. Both these forms of
production are particularly subject to climatic hazards.

The Sahel-Sudan Climate is the charactoristic type of the SlLheliM zone in Senegal
but towards the we8t it is modified by the influence of the Atlantic Ocean. This variant ill
known as the Sahel-Sonegal Climate. Both are described below.

The prinoipal elilll&tic racior il rainfall and, in particular, the duration or itl.
dry season and of the true rainy season. This faotor is represented by an "index or rainy
seasons" or rainfall index which covers three sets of tiguress

a) the first g~ves the number or very rainy months (:>100 mm);

b) tho third gives the number of ecologically dry months (<.30 mm);

c) the second, usually the 8lll81lest, is that for the intermediary months, neither
dry nor wet.
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This rainfall index supplements the information on rainfall, i.e. the average annual
rainfall expressed in mm.

The next most important factor after rainfall is the saturation deficit and its
fluctuation over the year. UnfortWlately only very few weather stations record atmospheric
l:\Ygrometri c measurementa.

Finally, average temperatures, whether annual or monthly, are of only second&·.f
significance in making climatic divisions within the geographic area in question.

Sabel-Sudan Climate

This is a characteristic type of climate in Africa. It occurs in a. long strip roughly
paralleling the equator from Senegal to the mountains of Ethiopia. It is definitely conti
nental and does not reach the seas. On the west, the Sahel-Sudan gives wa,y to maritime
climates that ma;y be considered as variants (e.g. the Sahel climate of Senegal).

The area stretches 3 to 40
, ita limits being slightly inclined on 6he parallels wjth

its northern limit in Senegal at 160 N latitude and at the Nile, 120 or 13 N latitude.

Temperature

o 0
Average annual temperature: 26 to 31.5 0 0
Average maximum monthly temperature: 30a5 to 3665
Average minimum monthly temperature: 24 to 28.2

Minima: in January and August
Absolute maximum: in April/~
Relative maximum: in October

Rainfall

Rainfall index: 400 to 1 200 mm, almost alW8V"S lep.s than i 000 mm .
Rainy season: short to very short with 2 to 4 very rainy months; maximum in August
Dry season: severe with 6 to 8 dry months, more rarely 5 .
Rainy season index:

2-2-8
3 - 1 - 8
2 - 3 - 1

3 - 2 - 1
4 - 1 - 7
2-4-6

3 - 3 - 6
4 - 2 - 6
4 - 3 - 5

The prevailing wind is from the north-east, the dry, dusty harmathan from the Central
Sahara with its severe desiccating effeot.

Sahel-Sudan Climat e

This is a transition climate between the marine trade winds climate of the coast of
Senegal and the Sahel-Sudan continental climate. It should not be confused with the Sahel
Senegal coastal climate which prevails only on the north/south narrow coastal strip of
Senegal.

Temperature

The termperature regime is similar to the Sahel-Sudan.

Average annual temperature: 26.50 to 28113°
Averllge maximum monthly temperature: 29 to 320

Average minimum monthly t_perature: 230 to 23.80
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Rainfall

Rainfall index: 500 to 900 mm
Rainy season: short, running June to October with three very rainy months
Rainy season index: 3 - 2 - 7

2. ~

1>fost of Senegal is an ancient sedimentary basin, a gently undulating plain with its
former ridges long since levelled qy the processes of erosion and its valleys and depressions
filled with alluvi'tun and windblown sand. With few exceptions elevation is below 100 m and
the rivers are sluggish and marsh-lined.

Exclusive of the weakly developed soils on young alluvium along the banks of the
Senegal river, there are two major soil types in the northern and central part of the counJ~ry.

These are the brown-red isohumic soils of the arid tropics lying in a belt from west to east
along the southern flank of the Sahara and a parallel belt of ferrugenous (fersialitic) soils
lying immediately adjacent~o the south occupying the northern central part of the country.
These two bands of sou. mor~ ,~r(' less coincide with the two ecological zones of the north and
central part s of the cOWltry.

Isohumic soils - These soils have developed under semi-arid conditions in a steppe
like environment with sparse vegetation. They are characterized by having a high level of
iron sesquioxides due to high soil temperatures prevailing during the short rainy season,
thereby allowing only a thin la,yer of organic ilIatter to accumulate. Two main soil types
have been recognized in Senegal in the northern areas where annual rainfall is less than
500 mm. These are the brown-red and th1!~ soils, the former occupying by far the larger
area.

The brown-red soils can reAch 2 metres in depth with a humic upper 1a,yer of 20 to
25 em, of colour grey-brown to bI'own and a characteristic red lower profile of at least
1 metre. The structure is weakly or poorly developed, tending to nutty with 80 to 85% iron
conten't. The organic matter content is less than 0.5% and the C/N ratio does not exceed 8.
Only weak leaching occurs, the pH is neutral or weakly acid. These soils formed on sands
are. very poor with less than 5% cla,y and poor water holding capacity. They are fragile and
easily tr?~sported by wind. The Acacia - ZBddiana association is the type vegetation of the
red-brown .;oils.

The~ soils have a depth of less than 1 metre with a good surface structure
foliated in the first few centimetrea but lumpy at depth. Organic matter content is less
than 1% and well distributed throughout all horizons. The cfit ratio is less than 10. Iron
comprises 70 to 75%, the colour alWtliYS masked by the organic material. The pI! is neutral
to basic. These soils usually develop on calcium rich material or in depressions. Their
texture is heavier "':han the red-brown soils and their mineral reserves are greater. Drainage
is somewhat restricted. These soils are generally cultivated for millet and 80rghum and the
typical tree species are Acacia se ,A. nilotica var. adansonii and Balanites aeqptiaca.,
but often these have been e iminated by the farmers. Frequently, agric~tur&i e.xpiOffit:i.on
has led to rapid Boil degradation and subsequent invasion by Quiera lIeneaalensis.

'rhe other main group of soils are the ferr~inoU8 soils, the particular typ,. lying
south of the aforementioned red-brown soil8 bei.n6the tropical non-leached variety. They
are typified by their vivid red colour, almost horizontal lines of accumulated materials and
occasionally sta.ining and concretions. They are known in Senegal as "diors" and are found
between the 500 and 700 IIlII'I isol\Yets. The type to\D1d on the siliceous sands have a cl", con
tent of 2 to 6%- The top lqer of 20 to 30 an is sanc1-Y and of a grey-beige or grey colour,
loose in texture, less than 0.5~of organic III&terial. Below this l-.ver the .oil ill heavier with
more cla;y, red in colour and at depthJI beyond 1 metre the lIand has a rOIY tint. Qrey humic, white
AIlet red types of "dior." are recognized. Theile lIoils are of low terUlity with low levels
ot phosphorous" They are strongly acid with pH ot 2 to 2.5 and their water holding capacity
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is less than 6% at the surface and about 10% at depth. They are susceptible to wind erosion
1uring the long dry season and to erosion by water during the sUDIDer. They have been used
exclusively for growing peanuts and often Acacia albida' is the sole tree speoies there with
occasionally Tamarindus indica or Parkia biP:iobosa grown by the farmers for their fruits.
Bectl.use of poor husbandry, ma!\Y areas are becoming sterile and invaded by Ouiera SeDNalenSis.
It will be possible to grow Acacia albida in these areas for the purpose or soU ame oration ..

Reference:

FAO
(1977)

Giffard, P.L.
( 1974)

Savanna afforestation in Africa. FAO/DAJlIDA. FAO Forestry Paper No. 11,
Rome.

L'arbre dans Ie Pa¥sage Senegalais. Centre Techniqut' ~·'.J,!:·a:.:ltier Tropical,
Dakar.

2.3 MAJOR YmE'l'ATION TYPE3 OF THE SAHELIAN ZA>NE IN SEmDAL

The general impression of the Sahel ian zone is of steppe with shrubs or trees, i.e.
with a herbaceous ll\Yer which is short, not very dense, and mainly composed of annuals,
dominated by more or less tall shrubs, of the genera Combretum and Acacia. In fact, the
vegetation cover varies according to the climate and the soil type.

As regards the shrubs, Pterocarpus lucens and Combretum micranthum are dominant on
skeletal and concretionary SoUSe These are associated with Acacia sene!f~.' although this
species also occurs along with A. se~, A. raddiana and A. nilotica on luvial are&8. The
sandy formations (frequently the anc ent and recent fifiS) are Cli&i'acterized by Comlxretum
glutinosum and Guiera senegalensis. Balanites aeE aoa is a shrub which occurs throughout
the zone. commi~hora africana is espeoi&llY abUn t on sand,y soils and ~us mauritiana
on finer texture soils. Bombax: costatum and Adansonia diStata are treell biuer leaves,
whi ~h a.ppear where the raiiii'ati Is more:ravourable, as do so Sclerocarya birrea, Sterculia
~\rfra and Piliostipa sp., altho\J8h the last three extend northwardB under fairly di;
con 'ions. Lannea mierocarpa and An06eiB8U1 leiocarpus are characteristio ot more toreIIt
like microolimates, whereas Tamarindus indica. KhN'a sen.alenllis, Grewia IIpp. and D&1'herda
melanoxylon are usually found along or near to the water cour8e., either .euonal or perma
nent. On the levees of the Niger delta there are stands ot t!fhaene thebaica (doUll palm)
and Borassus aethiopum. Aoacia &1bida often seems to be asllOO ated With human occupation
and laIioW1ng. . .

On the dry soils the grasses are predominantly annual8 eJtcept for UOEnI"an:
which is associated with more favourable climates or edaph1c condition., '" c n a
belongs to the Sudanese zone. Species of the' genus Arilt!da are well repr••entec1 and are
important constituents of theS&belian pasture. SchOeneleldia gracili., CencbrWl'binorus
("cra»-cram" ), Ctenium e1e«anll, Err:OStil tr.mula, baot.:d6t8l11UID awPtium ad D1heieroPOCOn
h~ruPii are Blso abundaiit. '!\to eguminous annuals whIdi prOVIde 1101118 iran.lent J'Uture
durngthe rainy Beason are AlJiiicarpWl OV&1itoliU8 and ZOrnia gloohidiata. The wetter .0118
are occupied by Paspalum orbi are, Aaroc.ru ampiecten., §#oClOnaactil~ 'pp., Pulieu..
lalt!! and Brachiaria cu.pidata.

The soils which are inundated tor moderate lengths at time are taken over b;y VeUveria
nigritana. those which are inundated tor lOl1Ber periods b;y the tall lltems of Echinocbloa
pYrllIllidati8 and E. stEina ("bourgault), along with the wild rice, Oryza l0l'!li.ilUiilhata, and
VOiill1a cuspldata. .

. The annual grasses are also u.ed to lIuppleent the diet of the Sahelian peoJile, in
time of famine. The lIeed ot Panioum 1aetum, Echinoohloa IIpp. and Cenchr1.t8 biflorua are 10
used, in the torm of COUSCOUII.
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People also eat U.e flowers, fruits, leaves or terminal buds of some Sahelian trees 
Adensonia didtata, :Bosoia senegalensis, :Balanites aekYPtiaca, Ziziphus mauritiana, I{yphat::ne
thebaioa, etc. Acacia senegal is an important commeroial source of gum.

The shrubs also have a part to plq in the pastoral econo~ because of the browse they
furnish to the livestoclc. They add to the forage and supply supplementary proteins and
minerals. This is true especially of the dry season, when the herbaceous cover is short in
phosphorous and nitrogen. The browse often consists of pods, or of leaves which have fallen
on the ground or are eaten straight off the tree. Among the shrubs which are most important
in this connection, we m'1' note:

For the leaves: Pterocarpus lucens, Combretum ghazalense, :Boscia sen~alensis,

lC1u\ya senegalensis, Balanites aee;yptiaca, Commiphora africana, Guiera senegalensis
and Acacia nilotica.

For both pods and leaves: Acacia Sayal, A. albida, A. raddiana, A. senegal and
Piliostigma spp.

Reference:

FAO
(1974)

A survey of the problem of the Sahelian Zone with a view to drawing
up a long term strateq and a programme for protection, restoration
and develoJ1llent. FAO/SWE/rrF 117, Rome.
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AJmEX :? - SUDAN

Charaoteristio. aDd uses

II iJ. ...
II II

~ 'S..
~ ~rot II

J 8. t I
0

Species
..

CIJ ! Priority• .!S 1IJ< .. J.
II II J. i... 'tf ] ...

i Z ...
ftot

~ 8 0
CIJ rn 0

1f
i ;:: ...

Ii: ~

IndiS!J1OUB

Acaoia tortili. ~e X X :x X X X 1

Exotio
ER9Nyptu! 9"" clu1.••:le Dehn. X X X X X 1

E. lliorothea P. Kuell. X X X X X 1

P.!"oIlOpili oin.erari&· (L.) Druce X X X X X X 1

L. .!!!!! Orill X X X X 1

l.r. MUtneie. (=o11l1a) StUDt. X X X X X X 1

!. ju],itlora (Swart.) M. X X X X X X 1

!& am (onl.) meroJ\YM8 X X X X 1

l.r. b n ,!'9CO P. PbiUpl»i X X X X X X X X X 1
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(i) ACAcia tortilis Ha3tne

Distribution. climate and soil: Subsp. ra.ddiana (Savi) Drenan M"UrS in aemi
desert areas in northern, oentral and eutem Sudan on the banks of wadis and
sites recoiving large 8IIIounts ot nm-of'~ water. Areas of oocurrenoe include
Kordorfan sands (rainfall 200 - 40Qmn), on detritue slopes round the bues of
hills in 500 - 60Qmn rainfall areas, and on eroded cl~s fringing the Atbara
and mue !lile rivere (450 IIIIl rainfall) (Sahni, 1968). Subllp. spirocarpa
(HochBt.!! A. Rich) Brenan is almost as widespread although it oocurs on drier
si tes; su'bsp. tortiUs Brenan is tho typical desert or semi-desert form growing
on sandy,. lo~ soils l near rivers and valleys in the north and oentre but more
particularly in the eut of the oountry. '1'be speoies ill dOlllinant 'among those
of the Acacia torti11s - M'erua desert sorub Bub-division of Harrison and
Jackson's Semi-desert vegetation type (Harrison ud JaokDon, 1958; EL Amin, 1913).
Fbr further (generalised) information on olimate and Boil see Annex 3.4.
Oenecolorical variation: Of' the three subspeoies, raddi&na ill typically a
si~l~st_ed tree 7 - 21 m high with rough bark, irregular crown IUld gla'broull
twigs and fruits; spirocarp!t4 - 7 m high, 18 a IIIU1ti-stelllllled tree or large
shrub with smooth grfIY bark, UIIlbrella-shaped crown. end tOllentose branohl.ts IUld
frui ts, while tortilis, 1 - 4 III high, is silllilar to the latter but is of IIl11aller
stature.
Seeding lIeason. su'bep. raddiana: March

su'b8pp. spirooarpa and tortiUs: April to June or July.
Current planting: Cbly in arboreta.

Pr0polled ool1ec1;1o. areas: Subspp. raddiana and IIpirocarpa: 1I811t or !lile near
Karto.

SubBp. tort111s. Sinlcat
'JYpical examples of the three forms oocur in theBe arets.

N.B. It would sharpen oOlipariBons between the three .u"-peohe it a colleotion
of subep. tortiUs were included f'rOll the area "ellt of XhartoUlll where the other
two will be collected.

(ii) Aoecia piloUe (L). Willd. ex Del.

.'
I

~8tri~iop, Over muoh or their rlZlge the IU'b8pp. !!iloUM Dr8lla ae! tOll8l!tollla
lJImth. BrenlUl are ...oci.ted together in pe~ent _tIl' COUNI. alon« tile

Bile. 'l!le tormer 18 more prevalent along the White BU. ad the latter :I.n tile
mue Bile area, thl best ~or...tl ot it ocourrin« alODg the riVllr Icuth or S.nJJal'.
SUMp. tOll8nto.a OOcurB 'Ion« the Jile as rar IIcMh U UWIl DuI and fOrMr~

enended into Egypt. Both the.e IUbepeCiell oocur in areu that are inUDde.ted
ror three, tour or IIcre IIOnthl a year.
Subllp. Mtri'lC!I1B Ro'berty (llyn. Iubep. !4an.cm1i Drenan) oooure 'long e.uonal
water oOUrBe. in ••tern partl ot C8I!tral Sudu, in Da!'tur Provinoe oe! X:ordotu,
e.g. 1n the vicinitie. ot El Obeie! and Er Rahad (Sahni 1968, :a Amin, 1973).
ClilMte IUld IIcil. See Annex 3.4.
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gepeoologigal yari.Uop.l .lpart tl'Olll the toregoing dif'f'erenoel in distribution
vh:1oh 8ugMt vari.tion in iaporiant eoo1ogioal oharaohrillUc8. the three IlU~

IIp.obe var:r botUliaally. lu'bepp. pi10Up' ad '91.ntop. both have neak1ao..1ike
p0d8, the aar~JUI ot wbioh are narrovl;r oonlltrioted blt••n 11"419. 1he podIl of'
the to:rmer are gl.bro_. tho.. ot the latt.r tOlHntoe.. In lIubllp. utri!1B!J1s the
margiJUI ot the pocla are or_t•• not oonetriot4Ml (El AII1n. 1973).
'Dlree torMte ot eu'bBp. tOlWOf' along the m. NUe south ot S8llJ1&r have 'beftn
lIeleot4Ml Oft the bu18 ot good «J'Ofth ad high log Uld tue1 vol_e produotion III
lIe.d eourceB tor plat,tioftll.
Se'diN lIeeon. Jlaroll-JUIle.
Snd weight .8ooo..dB p.r q. tor IU'bIlp. tOllllnto...
IIIIDoMani UP'" SUMp. t.pto•• lop are the bu18 ot a tlourishbg IIilling
indUBtry. tis IUMpeo1.s ad piloU. provide illportant qUIUltiti•• ot tu.1 tor
briok-lll!Jd.ng Uld dO••IUo UB', hard and dur.ble wood. tor rai1w..7 ti_. Iltructural
wood, tlooring. tool handl_. tumitur•• doors and window. In tht rcnmd the 11004
is used tor tranmis.ion poles. t.noe poets and pit props. ~e pods and bark are.
used tor tal1J11zJg. Su'bBp. utripaps a110 provid.s good tuming ..brill.
Current plat1zJg. Su'bBp. t.ntO!. ill widel,. planted.
Proposed oolleotion ar!U. SUMpp. nl1011o&' Wad Nimr and uother area to be

id8J1tit1ed
tomentos.. Singa* and another are.· to be

identified
utrinpnl J Er Rahad. IU1d uother area to be

identif'ied.
For ecological teatur.. ot th••• pl.o... 8.1 Annex 3.4

In a.ddition to the above IIp.oies. BUlgeltions have been made trom lndia to ino1ud.
in the programme two Sudanele epeoiel, Ter.inalia brownei and Pro.OpiB atrioana
(the natural n.nge of' a third .peoiell mentioned, ConocarJlUll llU1oitoliulI, doe8 not
extend from 50111&11a iJ.\to Sudan.) Although thel!le two Bpeoie, are not cOnl!lid.red arid
or eemi-arid l!lpecie. in their native habitatll, Sudan is willing to ooop.rate in.
collecting seed of' them, it c0l18idere4 d.sirable.

*i.e. one of' the lIeed llource stand. mentioned under a.necologioal variation above.

3.3 EYWJA'1'ICI II R" SCPCR 4l!J) '1'!ST SIBS

'l'Mt Looatione

Specie. SOVOM XellDU.Aji'.
ONln .It;Wad R...Station,

XIdaDi .llnl ..... Soba
Dr.WIld .11 Ian

•• 'F'" dply.1,1 3.l.tNllan x x x
•• Ilic£9tbt91 3 .l.tJ'&1ian x x x
~. tort1111 3 Looal }4Y..ft X

1 Indi. (IX I_rae1)

ProloDiI ,peoi.. .11 .vail.ble All arrupd UDdlr IDIO pro,1.01 I
(i) On ...t but ot Wh1t. 1111.

oPpolit. 11 o.t81nl
111) n Obold
11i) !:l ..hiri
i v) 11 Wu.I
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In addiUon to the above priority speeies, Dr. BaYOWIi, Direotor of Forests Admini
stration, eaggelted that amelina arborea might be oonsidered for attention under later
phasell of the Projeot; .. evidenoed by work he had lIeen in Nigeria, certain provena.nces of
it were wited to speoial SU"I, ill dry areas, e.g. river banks. It may be noted. here that
the colleotiODlt ot this SpeOiel JUde ill India ill 1976 for intemational provenance studies
(Lauridsen, 1977) were not exhaulUve ill covering the speoiell rage. The in8Ut'ticient
coverage wu lll&inl;y due to the edreaely poor and irregular ••ed orop generally found in
the drier parts ot the 8peoi.., ranp. Rmeved attempt. will, however, be made to complement
the earlier colleotionll.

other Ipeoies 1lUl:S".ttd for evaluation by .enior ofticers of the Forest Administration
were BUll-producing StercuUa .W. and Dalberpa lillIlOO.
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3.4 SOIL A19D CLIHAm Il'lFalMA'1!ION Fell SUDAN

Map 1 (Annex 3.5) shoWB isoh,yets &lid generalised vegetatio:!1 types that corr8llpond. ·~o
those of' Harrison and Jaak80n (1958). Jlap 2 (.hex 3.6) shOWlJ generalised Boil types
whi oh, with the altentative names added betvlen brackets, correspond with thc,!le of'
Harrison and Jackoon (Ibid).

Rainfall BIIIounto var,r from year to year and the averages indicated on Map 1 should
not be regarded &8 eDot.

'lbe follooring 8U111111&ry' clasBifications of Boils and vegetation are bAsed on Harrison
and Jackson'o acoount (Ibid).

(a)~

(1) Desert apd s!!li-d8llert soils: In northent Sudan. Rainfall leiS than 200 11III.
Produood under desert erooion condi tiOJ18. 'l'bey include IIlceletal Boils of' d8l!lert
mountains, gravel pav_ents, hard non-oracking 01,," nate and windbloVD suds.

(ii) Stabilised dlU1e 8and: Large areas in 1I8st and oentral Sudan. DuneB 8tab111sed.
'by vegetation when relatively 1II0ist conditions prevailed. 1beir IItability is
d8lltroyed 'by ov.~ing. High land traotion; low in IIlineral nutrient8. High
pe:nlleability &I1d relatively high availability of' water during the dry' 8e&80n.

(iii) DIrk CrAaJcing olm (inoluding the flood plaine region):
These "ootton" soil8 oocur in flat, unitorll plaine. Cla.Y acutet 6~ or 1I0re;
alkaline with pH about 9. Qr:p8111 ad oalo:l,. carbonate or,rIItalB and oonoreUontl
oocur. '!'hey shrink II1d oraok on drying. Daring the rainll the era. f'ill with
water and the 80Ue qUickly beOOlMt illpeft..ble BO that run-oft aDd flooding OOCNr.
Available _ter is BOon UlJed up in the d1"7 8 ...on ud the .oil. beOOllle pl\YlJiologically
ver,y dry 80 that they 0&r1'7 IIlOre .roptvti 0 plant. thaD BII1c!y soil8 1mder the ....
rainfall. A dense g2'owth ot gruB. OOOUl'll during the raiM. ft. vegetation is an
Idaphio rath.r thaD oli_tio type.

(iv) Red 10M pd imllton. lIoill. Occur where rainfall .XC.leb 800 _, i ••• ,
outBide the sonell to whioh thill project r.1at...

(v) Non-ortaldM elm. Soatt.red in~ localiti'B. '!btal area 8_11. SurtacI
hard, ll1pem.able. Vegetation .pare••

(vi) VariOUll hill 1I0illl. A III1I10e11aneo118 group.

(b) vmmnOB
(1) SMi-deert
Sub-d1villlOJ111 inolude: AMa tort1118 - !Mru& d••rt lorub

A• .,,1l1hra - ePiphora de.rt lIorub
A. ,lIU90phyll. - ! ••tbaiot .orub
S-.1-d.ert gru81and on land

(11) Woodland SavN!Jl'

A. Low miml1
On 01",••u'bc!ivi.~ol18 inolude. j. m,llit.£! thomlllld

• !. UU:l - W!IlU • .avNJJ1a
On sll1d••ub-div18iODl inolude!. 8!D,.1 .avanna
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B. High rainfall z Savanna. woodland and woodland recentlY' derived from rain
forest. These t;rpes and the Flood Region and Montane t;rpes are not relevant
to this Project.
* S~etiJl8. alternating with grull1and.

The places mentioned in the text and Almezes or the Sw!azl seotion ot this report
are all shown on Map 1. '!heY' relate to the toregoing s\IB&rY ecological descriptions u
follows.

(l) Saba. El Oetaine and Sinkat

Rainfall 75 - 300 DID (160 at Saba), variable, unreliable; July-August. Desert lIoilB
occur on hard surtaced. ott- and. OD-flow sites and are otten covered qy wind-blow
sand. 'l'beY' are alkaline and, near Xhartoum, otten salins.
A. tortilis - Maerua desert scrub. A. tortilis is scattered. 'but tendB to be
conoentrated along drainage lines. -

(2) Wad Iimr

Rainfall 75-300 mm. Semi-deeert. em borders of A. tortilis - ••n. de,jert Bcrub
and .A. mollitera - COlllll1phora desert sorub. -

0) E1 Wuz

Rainfall 75-300 mm.. Sellli-desert gnt.••land on eand. Few trees oocur but A. torUli.
sublJp. raddiana, A, meUit.rs. and COlllftiphors. spp. ooeur along drainage line. aDd •
hollows,

(4) E1 Obeid. El Be.bin and Er Rahad

Rainfall 280-450 1IIIl. StabiliEed sand dunes, Low rainfall woodland savanna on
sand. A. lIenepl savanna. OCC&8ional wild fires.

(5) Wad en Nail

Rainfall 300-600 lIID, Dark oracking olay. Low r&inf'all woodland lIavanna on 011V"
A. seya1 - BllaniteB aavuma altenl&ting with gruB areu whioh IIUpport ooouiOD&l
Wild fires. !. lIeUitera an important tree/BoMlb speoiell.

(6)~

Rainfall 300-600 11III, Cracking ol~. Low r&infall voocl1and '.avuma on 01,,".
A. lIe11itera thor.n1and.

(7) Wad Medani

Rainfall 75-300 11III. Soil is dark oracking olq. :Natural vegetation h ••i-4••rt
gru.land on o1~. Almost treeless; A, ••llitera and A. llubiO! are the only t"••
speoies present.
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3.5 ImmlARY AND LIST OP PPSOI!S COlISUL'l'ED III StJDA1IT

1. I'l'IImUR!'

1m

July 41 Late PII. arrived KhartO'Ulll from Aden.

51 .eeti~~ with Dr. A.A. _011111, nLreotor, PoreetIJ AdmiZ118tratiozo, and AbIIIed
El Houri .lluIed, Head, ForMt R..earch 1I18titute. Villit to Fm and .hort
tour or station.

6: x_am holiday.

7: 'l\)ur of IChartoUD Greenbelt irrigated plantatiOZ1••
CoJl!lultatiov8 at m nth A. El Houri AhIIed, Head.

8: Meeting with Dr. ~o_ and Baior officers of Porede AdIIiniBtration.
Further couultatiOl18 with A. El Houri AbIDed, Head, PHI.

9: 'n> Rome q, air.

2. PmSOJIS COlVStJL'mD

A.A.X. SoghAier, Country Repl...entative, PAO, 1thart0Ulll.

111'. D. ForteB, Progr..e ot'tic-tr, PAO>Xhari01lll.

Ahmed el Houri .llBed, Head, Pm, Soba.

H.A. MwnJad, Re.earch otficer, ArJ.d Zone, PRI, Soba..

Senior ottioers or Sudan lOr..t. ~1dni.trationl-

Dr. Abde1 AIIiB avoUli, Direc.,tor or Pore.te, Xhar'to_

Kamal Hulon BId!, Deputy Di!"\1ctor or Po~t•

•o~ BUlaji Obeid, CoDBervator ot Pore.t., mue lile and Chief,
.lgrloultural PorMtry Sector

Mohallled e1 .&min Xukhtar, Chief utUi.aUOIl Otticer

Haq X.W .1wouda, Chief, 0. Arabic Sector

.1li J.hIIed Sale_, Chief, Shelterbelt Seator

Ibrahi. S&1d, C0D8lrvator of JI'or."I, ONenbelt, lthartou

Hqdar ••tata, Rangel' ilo V..tem ~eat:l.OIl, ar.,nbeU, Ihar'tcnJl.
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ADEX 4 - nmIA

4.1 PRIORI'l't OF SPD:IES. DDIA

Uses Characteristi C8

....
,.. ,.. f1/ lJ).... 1/ ~

fU II
~

~
~ ~

1/ 0 '1'4 0

Speoies on Q,
,.. 0 ....

tf.l .g a. Dl p
,; 1/ 1/ e ....,.. . t: II 0 '1'4 1/ t'1'4

1/ II Cl .1'4 112 .r! s= ,..
~ 't:l '0 ,Q

J c. ~ .1'4 0
II 't:: III !i § ~ 8- '1'4 II

.,..
& l€ ~

.,.. 0 &:E-t 0 0 " tI2 tI2

II

~
III .,..

£ ..4.

If

Indigenous I
Aoaoia nilotioa (L.) Willd. ex Del. I X X X X xl X X 1
.lIIp. indica lJrelUU1
!.: senegal (L.) Willd. I X X X 1

ProsopiB oineraria (L.) Druoe X X X X X X 1

.ubizia lebbek X X X X X X 2

Ponpmia pinnata Pierr~ X X X 2
~badiraohta indioa JUS!!. I X X X X XX 2

Exo·tio
(a) immlldiate1y availabh:

ntoalyptuB oamslduleJUlin Dehnh. X X X X X 1

!. miorotheoa F. Muell. X X X X 1
Aoacia aneura F. Muell. X X X X X 1

(b) S.ed to be oolleoted and distributed
11 Aoacia tortil1e X X X X X X X 1

zJ !. l!I8nepl (L.) Willd. X X X X X X X 1

A. albida Del. I X X XX X 1

Y A· nilotioa (L.) Willd. ex Del. X I X X X X X I 1

Prollopill juUnora (Swartll) m I X X X X X X 2
of. tamaruao F. Phillipi X X X X X X X X 1

11 .A natuN11se4 aotio in IncUs, 1Jltrodlloli! trOll Ier..l in 1958

1/ Speoi•• whioh ateel into hella &Del sllo .how ill 1nell..nCN. 118t.
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ANNEX 4.1 (oont.)

Uses Characteristics

M ~
Cl m M M

+> €I
~

m €I

Species
r-4 r-4 ~ ~
t:l 0 0 .... 0
,t: p., M 0 +>rn 'd p, m ~

M Ii ~ s;:
.,

" .~ +>., 0 " -th .r-!

" " .r-l In .r\ s:: M
r-4 "d

~
.0 § I'J, ~ .... ;.> 0., 'd e § r-4 g. ....

"a1 0 ....
& 0 .... .r-l 0

~ J:~ rn 8 8 t' 0 0 rn rn

.,
:f

In ....
'g r-l

0
ll. P:t

Prosopis alba OriB

~
2

!. ohilenais (Molina) Stunt~ n o t k h c w ~ 1
!.~ (Oria) Hieronymus ) 2

y!. oineraria (L.) Drucf'! X X X X X X 1
Leucaena leucocenhala. X X X X X X 1

Gleditsia triacanthoa X X X X 3
Buraera nenicillata X X 3
Conocarpua lancifolius X X X 3
Terminalia brownei Fresen ~

Euoalyptus terminr.liB X X X X 2
!. teaaellaris X X X X 2
!. melanoohloia X X X X 2

The three new eucalypts in the liot, ~. !!rminalh, ~. t ••••l.riB md !. IMlanphloia,
have ,hown promile in .cre.nil1g tri.ls in dry areas and provenance tr:i.al. would be d••ir.ble•.

Thr.e Pro.opis speoies, !:. juliflora, !:. !t!!! and !:. nigra, are aocorde4 ••con4 orcle..
priority. This is in order to keep the number of opecies in the first prioriiy group (io be
initially handled) within bounds, particularly sinoe two or them oomprise 8evera1 rom••
Otherwise it would be d••irab1e to handle all the ProBopts .peoi•• at the .ame ti~e.

Speoiea ~,..ted for consideration in the future are:

(1) IndipnoulI Hardwickia binata

Kin«1od.endron pinnatull

Dendrooal.-ul Itriotu.



(it) Exotic :
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Parthenium arij!ntatum (C. America)

Geoffroea decorticarts (Chil e)

Simmondsia ohinensis (C. Amerioa)

Pittosporum p;ylliraeoidee (Australia)

Colophospermum mopane (ZimbBbwe)

Aoacia Umlata (Australia)

!. victoriae (Australia)

.!. nubica ('.L'ropical Afrioa)

.!.~ (Tropioal Africa)
Prosopis africana (Tropical Africa)

Call\larina Bpp. from arid areas in Australia

Of the speoies listed for consideration in the ruture, GolophoBpermum mopane should
be specially noted. A plot of this species of Zimbabwe provenanoe was seen to be thriving
at Jodhpur where it produoes seed and regenerates readily. The foliage and twigs are oon
sidered in the southem countries of Urioa to 00 forage of high nutritional value, the
leaves being much Bought after by stock and wildlife even after they have been shed in the
autumn.

Dry country Gasuarina speoies are of Dome interest. However, they have fare disappointingly
in trials in several arid and lIemi-arid areas, e.g. in Rajasthan. The question has been
raised, wether the possible soarcity of necessary root symbionts may at least partly explain
the poor results obtained. Thio possibility should be examined if further trials of tllese
epecies are oontemplated.
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4.2 PROVEN'J.NOE COLLmTIORS TO BE}W)E IN IEDIA

(i) Aoacia nilotioa (L.) Willd. ex Del. Subsp. indica Brenan

1!!!.!ribution, olimate and soil: Indigenous in E. Gujerat and Raja.sthan,
W. Punjab, Haryana and th~ Decoan. !Taturalized in nearly all parts of IncUa.
Tolerant of' a wide range of l!Icil variation: saline, black cotton, olay and
sandy soils. OcOUI'S partioularly in rive~ a11.ll'.rium subject to floodine
and blaok oo++'on Boils. Except for var. jaquemonti! on sand dunes , it rioes
not oocur in arid areas. Minimum temperatures in the areas whore i"!; ocours
vary from _1° - 150 0. Por further 8Ilvir0l1ll811tal intoft'&t1ol1 .e. Azme:z: 4.4.

Geneooloeioal variation: Three distinct forms of the Indian subspecies are
recogniZed, i.e. (i) var. ounressiformis with a narrow, ereot crown, (it) var.
vediana with rounded crown and. (iii) var. jfiU8IIontii. Ehotypio variation has
been studied by Kondas at Tamil Nadu Agricu turBJ. University but no results
have yet been published. Seed of different origins was distributed in 197~ by
MU to GUjerat and Tamil Nadu f'or testing. Occurenoe of' jaguemontii. on s8l1d
dunes suggests adaptation of this variety to suoh sites.

Si1noal features. Coppices well in moist areas though not as well 88 Sudan
strains. iii has sucoeeded in speeding up early growth of seedlings to get
them out of' the bus~ stage by applying UA and I:BA.. The t-:ee is leafless
during the rains and flushes when they are over. Seed req".lires treatment with
IUlphuric acid for good, even gemination. Growth rat:) in nemi-e.rid areas ill
fair only.

5eediM season. April-June. Abundant. Repeated ooppicing of' var. jagu8ll0ntii
IIIl\V render seed oollection diffioult locally.

Seed w.ight: 1 000-11 000 per kg.
. .

Important uses, Important source of gum. High tannin oontent is of eoonomic
importAno.. Fodder in dry seasol1 when other speoies leafl.ss; however, f'odder
value is low o.f. A. tortilis whioh is now usually preferred. Var. ~:r...ontii
is repeatedly coppioed in desert ar.... of Rajasthan to produoe materia for
baBket ma.king. 'l'h:l.ck-b&r!ced var. vediana is fit only for firewood. '1111 otbmw Ilave
strong, tough timber with durable heartwood. Ie good fuel and hedge speciell.

Current planttifl Pairly widely planted, usually :in 81n«1e rowII. ShowlI promise
in lIemi...rid t not in arid areas 4

~OIIed ooliection areas: Subject to distribution of varieties, seed of each
WllI be oollected iii GUjerat, E. Raj&8than (PaU), BW JllbarUhtra,~
Pradesh, .tnd.hr& Pradesh, JCarnataka. It is 1#wlieved. that val'. ~_on'~ii might
not be available outside the first two of these States. Two oonections of this
variety- IIhould be made in each of them. See Anne:z: 4.~ ::?or generalised environ
mental inf'ormation.
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(11) Joaoia seneel (t.) Willd.

DistributiKJiol.:lmate and so111 Semi-arid areu of N.W. India. Oujerat,
I0jat!lthan, jab, iJ&iOY8i'j&. In desert areu dually on shallow soil
overlying rook or lcanlca (pebble) pan. Par environmental infomation Bee
Annex 4.4.
Geneoologioal variationl llone reoorded for India.

Silvioal features: Usually a small, poorly formed tree.

Seeding seasonl J'ebruary-I,jaroh; some in AugIlst-Ootobe.t".

Seed weightl 7 000 per k~

Important usesl Puelwood, fodder, [,."'UIlI.

Current planting: There are small, very slow growing plantations in
Rajasthan and neighbouring States.

Proposed oolleotion areasl Punjab, Haryana, OUjerat and at Jodhpur and
Jaisalmer iii LjasthBii.

(iii) Prosopis oineraria (L) Druo., (syn • .E. Bpio~'l!ra t.)

Distribution, olilllate and 80ill A semi-arid zone speoies with distribution
extending to saline sous or Kutch, Rajasthan and Oujerat; rarer in Punjab,
Haryana. Not .,lear to the author whether it OOCur3 naturally in black
ootton soils in the Deooan. See Annex 4.4 for general environmmtal
information •

Oenecolorloal variation. !lODe reoorded.

Silvioal features: Will grow (slowly) where there is a OalOar8OUB lcanlca pan.
Rep_tea: poli&i'ding rende:.....ed colleotion diffioult looally.

Seedi¥ s...an. June - Auplt

!!.~~t!!l!' 25 000 per kg
la'i0rta'lt \111'.' B_vily pollarded for fodder, fuelwood, tuber.
Oc.rrent plmti¥. In mixed village and farm pl8Dt:lrJcl in Oujerat tu1d Bajuthan.

l!:.l31('OIIed oolleotion &NUl Jodhpur are. in Rajasthan; Kutoh in Oujerat;
Punjab, ~.
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(iv) Azadiraohta indioa Juss.

Distribution, olimate" rmd soils Indigenous in the dry forests of the
Deooan and !tu:nJIa. Now widespread in India where it grows well in fros t
free areas. Soattered to fairly oommon in semi-arid and arid areas.
For olimate and soil oonditions see Annex 4.4

GeneCOlo~oal variations The speoies sucoeeds in dry 8S well as moist
area.e. is u;y indioate genetio variation 'tnt it hu not yet been
adequately tested.

Silvioal features: Frost tender. One of the few speoies that will grow
over a caloareous kanka pan. Seed los.s viability rapidly after a week.
No effective storage teohnology available.

Seeding season: June - August.

Seed weight: 3 300 per kg.

Important uses: Fair as a fuelwood. Oil from fruits. Oiloake. A useful
soil improver.

Current plantil!6: Soattered small plantr.tions. Mainly in strip plantings
along forest roads, e.g. Bhuj area ,of Gujerat.

Proposed colleotion areas: Wet eastern, moist oentre and moist and dry zones
in 8. India. Pali and Jodhpur in semi-arid and arid areas respeotively
in Rajasthan.

(v) Albizia lebb~k

Distribution: Widely distribUted in India, e.g. from Andaman Islands to
arid areas of Rajasthan.

Climate and soil: Does well on a ~ide variety of soils. See Anne% 4.4 for
general environmental information.

Geneoological variations Implied b,y distribution bu~ not tested.

8ilvioal features s Does well in the most unfavourable areas, e.g. hiBb pH
soUs of Rann o~ Kutoh. Will grow over a oaloareous kanlca pan.

Seeding .ea.ons Januar,y - Karoh.

Seed wei,~tl 8 000 - 13 000 per kg.

Important use.. lUel, timber, fodder.

Current plantin§' Extensively used, lllAinly in miDd plantir.gtl, all OWl" India.

Proposed oolleotion areas. AB for Azadiraohta indioa but inoluding laline
area in GUjerat.
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(vi) Pongamia uinnata Pierre

Distributions Virtually throughout India up to 1 200 m, on sites ranging
from stream sides to dr,y, inhospitable areas.

Climate and Bl)ils See Annex 4.4 for gmeral information.

GeneooloRical variation: Implied b.y distribution but not tested.

S~eding seasons Maroh - Ma.Y.
Seed weights 800 - 1 500 per kg.

Important useSI Puel, fodder, oil from fnlit, oordage, medioinal, tilllber.

Current plantings Widely used as an avenue or shade tree. One of the most
dependable speoies in the drier areas.

Prouosed colleotion sitesl As for Azadiraohta indica.

( vii) Acaoia tortilis

One oolleotion will be made, preferably in Rajasthan, to represent the
provenanoe introduoed in 1958 trOll I.l"Wl.
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4.3 E'lM1JATIOB IB IBDIA: SOOHC~.AliD T]ST SI~

Test Sitee

Rajasthan -;g -~

~a - f....
f.- - i "ri 1iSpecies Sources tl

~~
Totalf.- f.- a f f~ II

~ im Sitesc. j
;: ~

CD II Or) as
'... 'r)

[~£~ i~ 'ri ~ 6.., ~

!bcalzptua .2!!!!:!dulensis 3 Australian X X :x X X X 6

!. microtheca 3 ~stralian X X X X X X 6
Acacia aneura 3 .lustralian X X X X X X 6

A. tortilis (3 sub-species) 1 local (exotic), ;{ :x X X X 5- 4 Yemen, 3 Sudan,
~ other available

A· Bene 5 India, YSIlen, all X X X X X X 6
a-vailable A1'rioan

!. &1bida lU\Y available X X X X X X 6
!. nilotica (all fol'!ll8) 16 Indian, 6 Sudan, X X X X X 51 Yemen plus all others

available
Prosoois chUensis All a_ilable X X X X X X 6

incl. Sudan Itcultivar"
l· tuarueo All available X X X X X X X 1
l. cineraria 4 India, 2 Yemen X X X X X X 6
Leucaena leucooephala A.Iv' dry zone •

. (Pro1MMnCeS or cuItivars X X X ,. X X 64.

~

o
I

Note: Should additional se<!d of the above species become available it could be test~m ~n Andhrl. Pradesh
and ICamataka.
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4.4 SOIL AlID OLIMATE Im'CIUL\TION F<2 INDIA - OHmJC LIST
(The undernoted data is giv~ on the pages following this check list)

1. Indiaz Relief Types (From Jasbir Singh, 197~)

2. India: Soils - generalised classification (Ibid)

3. Soils of Haryana (From Alemnder, 1972)

4. Soil8 of Karnataka (Ibid)

5. Soils of Punjab (Ibid)

6. Soi18 of Andra Pradesh (Ibid)

7. Soi18 of Rajasthan (Ibid)

8. Soils of Gujerat (Ibid)

9. India: J i1erage monthly rainfall (for seleoted stations) (Prom JtlSbir Singh, 1974)

10. India: Average moisture balance patterns (Ibid)

11 • Averrge annual rainfall (FrOlll Anon, 1978)

12. - 15. Awrage annual rainfall, by quarters (Ibid)

16. - 19. Mean daily maximum temperature; Jan, Apr, JUl,' Oct (Ibid)

20. - 23. Mean daily minimum temperature. Jan, Apr, Jul, Oct (Ibid)

24. £nnual highest maximum temperature (Ibid)

25. £nnual 10weBt minimum tllllperaturl (Ibid)

26. Propolld trial and collection Bites in .Rajuthanl aver84re rainfall

27. Proposed trial and oollection Bitel!J ,in Raja.thanl tllllPerature data.

28. Soils of propostd trial and colltction IitiS in _aja.thaD •

.!2!!l llapB 11 - 15 balled. on data for 1901-50
Maps 16 - 23 based on data for 1931-60
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4.5 ITnmWIr AND LIST OF PmSONS OQllSULTED IN INDIA

I. ITDmWI!'

.!212
June 6. New Delhi: Assignment began

Oonsultations with: R.D.B. Rowe, World l3snk Offioe
Dr B.N. G8llgU1i, Prinoipal ]bonomist, Office of
1.0., Forestry

TravwUed to Debra Dun by tourist taxi

7,8. Consultations at FoR.1. with J.O. Varma, President; R. O. Ghosh,
Direotor of Forest R.search; X.O. Sahni, Dir.otor of Porest Biology;
G.C. Pande, Pine Specialist; 0 eN. Kaul, ]Dologist; Dr H.P. Blatnagar,
~iologist.

9: Consultations at Soil Cons.rvation Research Institute with Dr IC.G. Tejwani,
Direotor; Gurmel Sin8h and R.K. Gupta, Division Heads. R.turned to
New Delhi in evening by taxi. .

11: Oonsultations with Dr BJl. G8.f18Uli; Dr D.G. Oautam, Directo~eneral,

Department of Agricultural Research and miuoation.

12: Arrived Jodhpur by air 9 a.m.

12,13: Consultations at Central Arid Zone Research Institute with 11"1" H.S. Mann,
Direotor; Dr O.P. Pareek, Head, Division of Plant Studies, IC.D. Muthana,
Head of 5ilvioul ture •

1,3: Returned to Delhi by air in evening.

14: Consul tation \-1ith M.K. Dal vi, Additional 1.0., FOl'f:stry

Coner..11t?tions with S.B. Palit, I.G. Forestry; R.IT. Kaul, Joint COIIIDissionor,
Soil Oonservation (Forest~)

To Dehra. Dun in pm by FAO oar

Oonsultation at PRI with R.C.Ghosh, Direotor, Forest Research;
R.tum to New Delhi in evening.

191 Oonsultation with Dr B.N. 0&n8Uli.

17:

18:

201 OonlJultation with B.P. Srivastava, I.G. Forestry

22,23' Oonsultations with Y.P'. :BaU, Joint OOllllissioner (Soil COMervation)

25' Visit to All India Soil. and Lend Ule Survey end disoUlllionll With Dr R.L.
Xarali, Senior Soil Sur.-.r Otfioer and other soientifio IItaft.

261 Con8Ultatim with Dr. Raanathan, Indian M.teorolog' Dept.

281 8111 I"Ung with Dr M.S. SwamiDathan, Secret&r7. Dept. ot qrioulture and.
IrrisaUon; pill departure 'b7 air tor Bam~.
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II . Pmf!OllS CONSULTED

R.D.R. Rowe, \'1orld Bank Offioe, New Delhi

Dr B.N. Ganguli, Prinoipal Economist, Offioe of F.G. P'orestr:r, New Delhi

J.C. Varma, President, Forest Resltareh Institute (PRI), Debra Dun

R.C. Ghosh, Direotor, Forest Research, flU

X.C. Sahni, Direotor, Forest Bi.logy, PRI

G.C. Pande, Pine Specialist, llRI

oJl. Xaul, .Ebologist, FRI

Dr H.S. Mann, Director, Central Arid Zone Researoh L'1Stitute (CjzJU), Jodhpur

Dr D.P. Pareek, Head, Division of Plant Studies, CAZRI

X.D. Muthana, Junior Silvioulturist, CAZRI

B.P. Srivastava, I.a. Forlsts, New Delhi

ILK. Ilalvi, Additional I.a. Porests

S.B. ~lit, Deputy I.G. Fore.ts (General)

R.N. Kaul, Joint OOl!lllisaioner, Soil Conservation (Forestry)

J.S. :Bali, Joint COIIIDisllioner, Soil Conservation (Soil Conser.....tim and Land
Development)

Dr R.L. Karali, Senior Soil Survey Officer, India Soil and Land Use Surwy

D.K. Yadav, Soil Survey Offioer, India Soil and Land Ulle Surwy

S.K. Suiba, Assistant Soil Surwy Offiolr, India Soil end Land U.e Survey

B.X. Patt&ck, Assistant 5011 Surwy Offioer, India Soil and Land Ule Surwy

Dr O.P. Joshi, Soil Ch_ist, Soil Survey Offioer, India Soil and Iaad Use 8urwy

Dr Ramanatban, Divisional Offioer; I;ndia Xet. Servioe

Dr O.P. Qautham, Direotor General, Dept of Agrioultural Re.earoh and. muoatloD

Dr x.a. Tejwani, Director, Central Con..r"...Uon Hes. IMt., DeJuta b

Qurmel Sinsh, Chief Scientist Dr,yland Agrioulture, Oentral Coneervatian Research
Inetitute, Debra nm

Dr H.X. Gupta, Head, D1vi.ioD of Plant Sohme, Oentral CCllUlervation ae.earch
Inetitute, :Dehra nm . .

·Dr .A.S • .Alwan, PAO OountJ'7 R~r...t.Uve, Jr.., Dilhi

5 J1.B. Buch", Pr~e Offioer, I'.AO, I.., :Delhi

H. Roder, .blJilJtant Prosruae Ottiaer, '.AO, Jr. Delhi

I
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1978
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R~ohandhuri, S.P• .ll!:! Soils of India. Indian Council of Agric. Res., New Delhi, 496 pp.
1963
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ANNEX 5 - ISRAEL

5.1 CLDI1'R or lSI'.·

!bre. 'broa4 oliMUo Ion. ar. reoopiaecl .. et.lt1otecl OIl Jfap 1 (AIm.s 5.'). 'lb.
Xecl1"'nuID rea1cm in til. north 1. oJaanat.rilect b;r a 1C1111 dr,r ~U' uel a a114 wint.r
vitil awn;. raiDtall. em"din« 400 _ uel approaoh1Dc 800 _. 'Bt. hill ooun"r,r 111 the
norih aDd o.n're ot W. lem. 1. t ...erat., vitll lela. lnaw in the viDter.

'lb. Bahuo-.&nb1&D rep,OIl in the .outh vhiGh .stmu up the vaAl .va. get ,art W7
111 the Jordan V&11., 1. oharliOt.r1secl bT 4•••" ADd. ••1-4e••" oem4itlcaa, it 1. hot
and cb'7, the wiDt," b.q 11&1'1I with 001d. niptl. Bainta11 i.e 1... tban 150 _ p.r aJU'l••ft.. tvo Ion. are .l)t&I"&tecl b.r the Irano-tinn1an or It.". NCiClll whioh 11
obaNot.rilecl • .UNa. zoupI ot cli~ an4 umua1 t.,eratur. and aelll ,noilti~Uem
ot 2~400 _. Bu.e" are hot UJd. d.r,r, WiD"'" 0014 u4 haNh. Sub-tropiou Oon4iUCIU
1t"_:1.1 in the Jordan Vall. (Anon.~.1978, ...... a4 ••ikoWitob, 111 Itrea) •.

'!Ia. tollCllll1!J« ....lar,r data are trc. 1Ui.0U8 lova••,

Plac. 01_tio m.,.uCIIl Jta1nta11 (_) '_"tuN etc
ZOll. (a) a-.n emme ' f a_ ain.aMIlllU. \

bot"." a.tIl oold.e.t IICIIltll

.t. Oamel (Bai1'a .1IIiteft'U-.D .g. 700
Danot •.u.teft'UeaD 640..~ .ed.ituru.a 517 30 9
fe1.&~" .ed.iteft'Ueill 0 540 30 11
J.IU&1. .eclitU'l'UID 486
.....1& I~ !. 380
""b•• I~o-til'UiaD 270 200 34 6
ilia Batl.,. ~b1aD 137 10 Jt 8
Jmobo "". a _bll111 -260 143 39 10
104_ ~1an -380 51 41 10
mat ~b1an , 30 40 10
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5.2 '1D UXDICII!' 0' jDJCU 1WJ)UJ'.t SAVI .AID .t. TCJl'l'ILIS JUDE

larohCID (1961) de.oribed.t. radcliaDa Sav1,at en. till. known .. .t. torUli. &.,yrle,
.. a tree of .octerat, d., atti1Jiliii a lieipt of 8 - 10 _, uaually with a .hort trunk
froa whioh .,,,.1'&1 large bnnah_ diwr.. to fON a round, lrreplar, w..breU....ha'ecl
01"Cllft1. Iftl' 'bark ls rOQ&b, lft7i.h with red. t1Dw. Leat'l.t. and. 70UD« tv~ are «labrou,
poda 1D0re or 1... .piral17 ourwd..

'lbe .u. authority desoribed.t. tortili. ~e, at OI1e tille blown .. .t••pi~
Boant e% .t. Biob., .. a nlti-at_eli .iii'Ub or tree attainiDg a heipt or4 - &a;vHii
a flat to»ed. orown. !he bark 18 ..ooth, re4d.i.h, the 1.tlet. aDd. TeND« tri&'8 ~b..oent;
podJl .pirally tvi.ted, COD8trioted. between the ••edJI.

Be noted. that ...~, 1957 (quoted in EaNohca 1961 ),propCMIed. to oODlllcler both
tre.... nbg,eoi.. of '-111 .,eol.., i.8 • .t. NAt_ Savi would. 'beoGlie A. tonUi.
(PoNk) ~e hbgp. radd.iaz1& (Savi) 1NDiii, whUe~. toMUi. ~e voilcl-beCi.1
nblp. tort1U••

laNohCID'. 1961 nClieraclature i. U8ed. in I8ra~l. Speoial1.t. there 'belie"., on the
bpi. ot pubUehecl .e.d. niPt. (... JCarBOhCID, 1975 b) that the Ir!. tortiliB" introduced
from Israel into India is A. raddiana Savi.
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5.3 PROVDUIOI COLLJD'lICE TO B QDE II ISlWL

(i) .\cacia albida Del.

DUtribuUODI In1'01"llQ,Uon about the diltribution 01' thi. Ilteoi. in IBl'&ll
vu.•,...,rl.ep. 'b7 Halev (1971) wh~I' map i. reproduced u "It 3 (.&mle~ 5.7).
Sino. that tilDe !loui (1972) ba8 d.lOribed. a nwly disoo'V'8red ooourreno. near
the W.lt oou,.t between Haifa and T.l Av.l.v. Sewra1. of the earli.r reoord8 ot
ooourrencel ot the specie. are beycmd. ,b18ioal oontimatica .iDol the .taa.d8
(trees) have now dillaPJI-.red. laNohon (1975a) notld. that it reported
ooourrence. at Jerioho were oorrect, thil voWd then b. the ClI1l1 area in the
Jliddle East where the range of A. albida aDd j. raddi_ owrl.,.

Unlike the other Joacia Ipeoi.. in IBra.l, A. albida 000U1'Il .. a ••riM
of disjunot relic. in non-d.•••rt areut U Will u in 'e.e where n!lllU""tro.iaal
oonditiona p8l'1i.t. Bish grOW1dwater level. oharacterise IIIUV' but 110t allot
theBe Bitel; l\Tdrie ecmd.itiCllW are ad....rle in BCII. 01' th_, 8.'" bualt
ar.... .t. alb1da oooUl"ll in three looationa in Lebanon, thl .o.t l10rthlrn ol1e
bein6 3O-km north of Jeirut. Jooo~ to "'nan, 1959 (quot.d. br Bal.IV,
1971), the tree wu laid to oocur in Oyprwt but Wiokerdl (1969) stated that it
was introduc.d there.

Variation I No information.

5ilneal featurel. 111e tree in IBrael i. olonal md reproduoe. frOID root
Buckers (Bale...,., 1971; laNohon 1976). Balev (1971) recorded that the
phenology ot A. albida in IBrael illJ IIJPHar to that displayed.. in tro.ioal
Af'rica, i.e. 'It r_inB adapted to eoologioal ccmditiOl18 in the tropio••
Thus it flowers throqhOl1t the year and il JNLrtially d80idUOUll at the end ot
the 8U11111ler (whioh mq have been induold l'.r anaerobio oClllditiCllll due to nooc1iJ1g
in its African habitat.). Wiok_ (1969) noted tbat the tree 'h_ it.
leavel at the beginning of the ~iI1II in &NUl 01' ledit.rraDlU ol_tl. the
shift trom re,roduoticn 'by ••ect to reproduoticn b1 IIUOkeri ~ haw _bled.
the treo to Bumw well bqond the trcpioal OClllc!itiQIII of Ahioa.

seedi;;t' Seed Itroc!uctica :in the olcnal .taDdI is lillited and it~ not be
po••l e to oollect the quantiV el,.ired or :rrc. ..~ u 25 tN••utti
oienUy 1fldeq II1*'M to 8IUftU'e that no two ot th. bllCl1l to the ... 01.1.
There arl no acoe•• probl_. '!'hI 1114 oolliotica ....ca 1. Qril-.JaDl.

Sl.d ve1sh'\!' .0 :info~tiClll.

Current ,latg. 1':1.1.

cOlleott:f lit.. Sh1al'ClD (-&h&lal) ClD thl roM traa "'areth to Haifa.
IIe!IiGiii a; .Ik Baela (VallI)" ot the Pl.tao.-); Mhd04.

- WhIN Dav.l.d'i son A-'olCli killed. in battll when, ... he rod.l a honl, hi hit
hia hIM. 011 • branch ot a Pi _ atlaDtioa trn.
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(ii) joaoia raddiana Savi

DistriblltiOD I Acoording to Xarsohon (1961) the 8peoles is relatively f'requent
in the Dead Sea area and in both the Sahar~Arabian IUld Irano-'rinm1an region..
of the :regev. Single trees ocour at the higher elew.tians in th... areu and
in the western .egev. The northern limit of the tree ill in the 10e8s .oil
district of leersheba and at Jerioho. The latter, it ap]te&rll, is the only area
in the Middle iAst where i til di8tribution oVJrl•• with that of !. albida
(Xaroohon 1915a). Its al titudinal range is from 390 m below to 700 m aboVA
Bea level.

'!be s,eoies has a relatiwl;y wide tmpero.ture tole:nmoe, being (like
A. tortiUs) oontrolled. in its distribution by' te-perature rather than
preci,itation. Its northern limit corresponds 1I0re or len to the 300 DID
is~et.

Xarechon (1961) giveR aoOOl111to of detailed slt8ll, mioroclimatell and
plant COltlDunities in whioh the speoies oooure.

Variation I lfothing speoifioall;y known of genetic variation. See note an
taxoncmy at Anne:s: 5.2 and next para.graph. '!'reM are found that are inte~

mediate in oertain oharaoter8 between this specie. and A. torti11s.

Silvioal features: 00.,108s vigorou1lly IU'ld tolerates lopping of l&l'Be bruohH.
E\t8des rather thM tolerates drOUBht. HB8 an extenJliw and deep root IyBt.
whioh enablee the tree to thrive in dry desert wadis where lIu1'fioient
acoell8ible Boil moisture 810 depth i8 available throuBhout the year. Toleratu
low ttCperatures and ooeuianal froot8. .AlthOQ&b there i8 ..n.aUoa briwen
individualll the tree is oharacterisUo&1ly &1II08t ewrgreen, winter do~
only ocourring at higher elevations in the northern lfegev. Oapable of wr,y
high transpiration rates (Xarsohan, 1961).

Seed.1.pl and lIeed oharacteristio.. r.LoweJ'll treely and ]traduce.. 0~101W ..eed.
seeds ool1eotable JUil;:JUli (Li'Sohcm, 1975b). seedJI &1'8 ~7 (6) _lan«
by 3.5 - 4.5 (4) 11II wid.. '1!1ere are 19 000 in • kg. DillJMl'IIal il pro"'bl;y
lI&inly by fiood. water through runnel. and wadil and. b;y animal. eat1J1g the
pods. AD much as 40 'It ill alread3 partly or oCllllPletely d••troyed b,y Bruohid
larvae when oolleoted (lee Seotion 5.7 in oountry report) .(Kareobon., 19(1).
Io acoess problEllllJl.

Ourrent plantingl lfot more than about 0.5 ha (nesligible).

Oolleoting oitel Wadi Araba, possibly near Ein Hat..eva. Site oonditiCl'l" are
desoribed in ieneral in .Annex 5.1 and in detail in larIIohon, 1966.
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(iii) ~. tortiUs ~e

Distribution: Acoording to Xareohon (1961) the speoies is much less
widespread in Israel than A.. ruddiana Savi. Limited to Saharo-.Arabian
zone (soe Annex 5.1 and 5.'5.) Lin distribution is in Wadi Araba and its
tributarieo, the most northern ooourrenoe being at Eh Gedi, half~ up
the went coast of the Dead Sea. It ooourtJ at lower elevations in the
Oentral Negev but neither in the western nor nonhem Negev. Its
a1titudinal range extends from 390 m below to 500 m above leB level.

A. tortilis haD muoh leos tolerance of low winter tfJllpel'b.~~·9B than
A. raddiana !lJid is almost oonfined to the hottest areas of the region,
e.g.~ Wadi Araba and the Dead Sea shores ~~e~e temperatures never fall
to 0 O. It also appea.rs to avoid areas of tiigher relative humidity-.
).lean annual rainfall is below 200 mm and very irregular.

It ooours on & wide range of soils provided they are well drai.11~ and
non-saline. Xarsohon (1961 i 19(6) givee detailed acoounts of mioroolimateB,
Boils and plant oommunities in whioh the speoies is found.

Variation: No speoifio information about genetic variation. See Annex 5.2
on "taxonOllt;y. Intermediate types between this speoies and. A. raddiana
OOO\U'.

Silvioal features ~ Ooppioes vigorously- and tolerates lopping of lar«e luibll.
The extenaive and deep root syutem enables it to thrive in desert oondi
tions where suffioient moisture is available at depth thrOUBbout the y-e&r.
Does not readily to].erate low temperatures; oannot withstand frost.
Almost evergreen. H.aIII very high transpiration rates. More drought aDd
sal t tolerMt than A. raddiana. Seed disperB&1 by runoff water aM by
a.nimals. (Karschon: 1961).

seed;' and soed oharacteristi0l91 Flowero freelY' and produce. seed oopiOWlly.
Reaa.y 01' oollectIon in Jtme - July. Seeds are 3 - 5 (4.2) .. long by
2 - 3 (2.4) IIDD wide. 50 000 per kg with &s~ as 40 t/J affected by lh'uchic1
larvae by the "time they are oolleoted. See Seotion 5.7 in oountr,y report for
disoussion of seed germination.

Current plantint{1 negligible.

Oollootion eim "Wadi Aral::8., possibly- near Ein Hatseva. Site oonditionll
for the area are desoribed in detail in Karsohon (1966) and in general in
Annex 5.1.
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I • ITIImWl!'

.lm
July 15. Arrived Tel Aviv

16. Consultations at ~restr,r Division, ~. :1"'( . "ill Rerre,aroh Q-.t'pnisatiClft,
n811ot.

x.te a1'temoonl t" Haifa b.Y ear with s.n~'):..· ;',:: 'sst Department offioial8,
via X181Dar Ha'DMk PoNst U1d other pl.cor v~ tntenst.

17: DiSCU8Sions at ~r'lt Dept. h-.iquarters, Iiryat _ill; tour o£ fONlt
and land dewlopment and ~ent areu en rout. to 'l'ibt'IJ.&." and
louth of Sea of Galilee. Inspection o£ A.. albicla .t.u:ul at :111J1ron
(lfahalal). -

181 Tour of ooutal zane, particularly near C.Maria. Purther eoanltaUons
and tour of lUcabptg euald.ul8Mis Nl!learoh are&8 &Dd arboretull at
l'oreetry DivislCiii, nanet.

191 Departure frOllJ Tel Aviv.

II. PmSOE COIISULTED

Dr Gabriel Schiller, Fcologilt, Poreltr,y Division, Agricultural Research Orpnizao.
tien, nanet

Dr R. Xareohon, Direotor, - do -

Dr C. Oronwald, Genetioist,

Dr T Zohar, Silvioulturi8t,

Dr A W';~"':8tein, Jotanlet,

- do -

- do -

- do -

IIr .~hc lelar, Deputy Direotor, J'orelt Departlllent, lad Developlleat AuthoritT,
liryat _ill

Dr Y Reva,,,, S.ed specialist, - do -

Dr J t'."pl,,,t"J. Ooordinator, J'or••t R.search am Extfiuion, Lud DevelOJ'11fJ1lt Authon:~,

JCir.,yat H&yi.III
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ANNEX 5.5
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Aloni, R.
~972

Anon.
1978

Burkart, A.
1976

New Site of Acacia albida Del. in the Sharon Coastal Plain of Israel.
Israel J. Bot. 21:39-41.

Facts about Israel. Israel Inf. Centre, 232 pp.

A Monograph on the Genus Prosopis Le inosae sub-farm Mimosoideae).
J. Arnold Arboretum, 57(3):217-49, 57 & :450-525-

Burley, J. and i·lood, P.J. (compilers). A r·~anual on Species and ?rovellance Research with
1976 Particular Reference to the Tropics. Tro?ical Forestr.y FaDer No. 10.

Commonw. For. Inst., Oxford.

Cutler, D.F. The Vegetative Anato~ of Acaoia albida Del. Kew Bull. 23(2):203-8.
1969

FAO
1977

Hale''Y, G.
197 1

Karschon, R•
1961

Kars chon, R.
1966

Kars chon, R.
1975a

Kars chon, R.
1975b

Karschon, R.
1976

Omi, Efrain
1978

Report of the Fburth Session of the FAO Panel of Experts on Forest Gene
Resources, Camberra, Australia, r.arch 1977. FO:FGR/4/Rep:75pp.

A Stu~ of Acacia albida in Israel. La-Yaaran 21(3-4):89-97.

Contributions to the Arboreal F10ra of Israel: Acacia raddian~ Savi and
.A. tortiUs Ha,yne. La Yaaran 11(3-4):VI-XVI.

Environment and tree growth in the Rift Valley Oasis of Sin Hatseva.

On the Occurrence of Acacia raddiana Savi and.A. albida Delile in Jericho.
Boissiera 24:31 1-2.

Seed Germination of Acacia raddiana Savi and·A. tortilis H~e as
related to infestation b,y Bruchids.

Clonal Growth Patterns of Acacia albida Del. Contribution from Agric.
Res. Organization Bet Dagan, Israel No. 11B-E:28-30.

Afforestation in Israel. Jewish National Fund, Gemsalun: BOpp.

Reves. Y. and Eisikowitch (in preas) Acclimatization of Euoalypts Under ~emi-arid
oonditions. Proo. 8th Int. CODg. Biornet 1979: 9 MS pp.

Southgate, B.J. A Preliminar,y List of Aeacia Speoies and the Bruchid Beetles Aseociated
1975a with them.

Southgate, B.J. Seed Predation in the Genus Acacia. Bull. No.3, Intenlational Group
1975b for Study of MinoBoideae. Lab. de Bot. et Biogeog., Univ. Paul Sabatier,

Toulouse, France:33-4.

Southgate, B.J. Variation in the Susceptibility of African Acaoia (I,eminollae) to Seed
197J Beetle Attack. Xev Bull. 32(3):541-4.

Wicken_, G.E. A Study ot Acaoia alhida Del. (Mimoeoideae). Kev Bull. 23(2):18 1-202.
1969
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.unrn:x 6 - PDR YEl4EN

6 .. 1 PRIORI'!'!' OF SPECns I PDR YDIDl

Uti•• SilvicuI tursl
oharacterillticll

r.. iII III r.... II II Gl II
P"4 "d e P"4 P"4
II 0 ....
.c g, .. 0

Speoies
II • .~

II .t'r.. ~
II ;t;.. ss 0 II tII j ~ J
.... tID Sr-4 i ~

P"4 .8 0
II &

.... i tIf ~ :8 r..rz. CI" c ~ a.

p.- ....

'11 Ii
! P"4

..~

Indigenous

Acacia tortill. Bayne X X X X X X X 1

!. Benegal (L.) Willd. X X X X 2

ProBop1B 01n8raria (L.) Druce X X X X X X 1

Exotic/provenanol.

EluoalmtuB caaldulenBiB Delm. X X X X 1

-Acacia ",oroUlh (Porlk) 1I&1ft' X X X X X X X 1

!. nllot10a (L.) Wllld, 0: Del. X· X X X X X X X 1

-!. Benepl (t.) Willd. X X X X 2

-ProBopb oinlral'1a (L.) Druc. X X X X X X 1

- SpecieB whioh are aleo native to PDR t.ln &I'1d Bhown in lndigenou. liet
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6.2 lRovmBOE COLLmTIONS TO lIE MADE IN P1R YliIID

(i) Aoaoia tortilis ~e

DiBtributiom From sea 1evel to 1 .300 m thrOU«hout the oountr,y. Jloetly
along water O0Ul"ll811 and on shallow Boils tbat are periodioally 11.oocl.d.
Varies tram pure stands giving more than 50 ~ ooverage or the ground to
soattered treeB, sClllletimes mixed with Zisiphu! .p~na-ohr1.t1, ~lUl:lt.

a3tiaca and thioket speoies suoh as Salvadora...l!ersij" In minor water
o e or awa.v fr(ll drainage depres.iciil i. t6i'ftUI iRSae••t1mted u4
1s orten mixed with other drought resistant specie., auoh as A• ••11irel'&
and ~••enepl.

CliMte and Soill See Annex 6.4.

Genecolocioal variationl 1hroe different torm. are recopilablel
(a) in ooastal are.. the tree branches at ground level to tOI'll a&I\r .t_,

i8 stunted, wide and flat-orcnr.:.ed and don not grfN into a proper
tree;

(b) :fUrther inland, up to about 60') m altitude, the tree baa a olear bole
and narrow orown and reacheR 1 - 8 m;

(0) in the inner desert at 900 - 1 000 m. the tree has lIIIIooth reddi.h
brown lm"k (in ocmtrut to the greyish 'bark ot the other two t01'll8)
and an umbrella-ehaped orown _ It is not known whether the reddi.h
bark of this tOrtl is due to the &OUon ot wiJ1d. blGN!1 sand.. '!'he .eoa
w.rieV, e.g_, at Lodar, has more pl'OIIinent, stouter .pin. t!IM the
inner de.ert torm.

'!be two 1111&11 plantations at El-JCod (lee Current PllUl'U.!W 'below) w.re
eatabUshed with .Ied £ram India, the original sOW'Oe. These Itanelll
dilpl-.Y marked tree-to-tree variation in several teatures, e.g.,
hab:1t -veries trOll the low tOl"ll with forking at rround level to tre~l1k.,

.p1Dee w.r.r ire. thin to Itout; bark -.riell trom redcl1e to grey, fiaWN4
to llIooth.

S.ecl.iJur ....onl Flowering ocours in April - ~ IUld aNd ;1. oolleotable in
J1iJiC$.

lH0rtant USIII Acacia torUlis repre.lntl a valuable re.auroe of todder
.awII, how.re, P0d8) duriiii the dr:f .euca. Hi~ priled for 1\&11 _4

oharcoal.

OurrIntoflant~'l'herl are tvo -.11 plantatiCll18 totalliIW Ie-e 0.75 ba
at tiT, ••G Ulhed. with lied troa %Ddia CoriPm1 .ouro. larall).

'!he speoiM 11 USM ClI1 a ...11 aol1e in the n. procn-. ot pl.tiD«
"" tUllers whioh 11 being tolt.red bf the PoNltl7 seoUClil at m-Cod.

!'!!posed oolleotian &NUl

Ca> Ocetal &Na, betvNn Shuqra and Ahwarw

Cb) Lod&r &1". in the principal 1IlllUld qrioultural Ian••
(0) ..... in the 1M.r ell••ri.

(d) m-w jpioultural R.Il&J'Oh Centrel the ezotio prowmno. introduoecl
trCIII Ind,ia (ortliW .ource I.ra.l).
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(ii) Acacia Benepl (t.) Willd.

Distribu:tiOlnI Widely dilltributed at middle altitudes of 200 - 900 m, often
beliii mii8Cl with 1. tortilis. 000Ul'8 on B~, ~ loam III1d shallow rooq
soi18 along dratnBge iines.

Olimate and 80il: See Annex 6.4.

Geneoologioal variatiOlU Bot apparent"

Seeding seasan. Ootober - November.

Important uses: JUel and forage. 1 potentially important souroe of gum.

Current planting: Bil,

Collection area: lJisab at 800 - 900 m on the high plateau. San~ lOlUllll of the
semi-d.eaert. Rainfall 150 rrm/annum. Frost oocurs ocoasionally.

(lil) ProBgpiB oineraria (L.)
Distributions Occurs mainly in ooastal areas east of El-Kod. where annual raiufal1
averages leB8 than 100 l1li and the water table is at 6 - 7 m. In wadi del_
where the water table is not too deep, e.g., wadi Jraifa, Jir Ali, .lh&1'. Often
in areas of Balin&-elkaline soil8.

C1iJllate and soill See generalised information in Annex 6·4.

Oenecolopoal variationl Bot apparent"

Seeding :JeB8oru J'lowera Xarob - April and Beed is oollectable June - Juq.
Important uses: Shade and shelter, 1\1e1 and fodder I the foliage i. wr:r palatable
to stooke

Current p1ant~1 AlthOQlh p1antinl hu so far been 11111ted, the 8peal_ hu
been iDtrOduo recently into the Ba4ramaut. At BL-Iod. it ._ tiDe 8heltel'
belts.

Oollection aNa, jgrloultura1 aMu.roh Oentre at Il-Iocl trail .he1terbelt tN.
grCMl trCllll ••eel introduoed troll NIdi Jlaita U14 Ialhaf. It 18 .000t dMiftblt to
ool18Ot lel4 troll a natural stand u vella

(lv) Aaacia nilotioa (k.J Willd. e2: Del.

Di8tr1wUCI1I !b1. speal. 1. an exotio in P.IIl t ••, -villi 'be1l1 mtro4uoe4
abOV:t ,§48, probab1)" tz'CII the hdan. A 4rcNPt-_~ 8peol_ whiob .".... to
be better adapted to 100&1 oancl1tiou ewn tblll 1. tortlU.. It pan tzta. the
oout to 1 350 III. In the 1cnrlanda helpt INrih-i••O&.raie, 01'CMl8 cleMe,
bark dark brCMl With IllUah lUll uudation. £t hi.per alUtu4.. h'iPt I'I'OI'th s..
1I'....t.r and 0l'CMl8 mort opll1. Llttle 'llViaUcn tN..t~tree s.. notlo.b1e.
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Se.din ! 8 ...onl Seed i8 ••ilab1e &lmolt year round but July - September
18 th6 best till. tor oolleotiaa. 1 he&v,y .eed-be&rfll".

I!portant uel. Fodder and 1\\el.

Current p1Mt1nf1 It il one ot the more iJlportant Bpeoiea diltributed. f%'OII:
i'ore.i nurserie8 and there are .e".ral kill ot plantiJ1g8 &lang rodDides,
e.g, at Ab:fan, Lahuh, Dbala. ~, Bilab.

Collection areal hhan, 900 Ill. Deep lIan~ 10lDl Boil. 150-200 l1li rainfall
with hood oonditiona •

6.3 EVjJJJ1TIOI D PIll YDIEtlI

Speoies

Acacia torUli.

.!. len¥!l

Pr08opi8 oineraria

!. DUoUca

Source.

3 reprelentin« PJIl T_en tOnll I
1 exotic, PDt YIIIlGll (I.lUl via Inclia)
1 exotic, India (ex I.rael)
3 Sudan

1 PDt Teen
5 India
Afrioan oolleoticnl when knCIIID

2 PDt T_en
4 India

3 RajUthan. India
3 Sudan
1 exotic PDt 'I...

3 Au.tralia

'--------------------....-----------------,.-
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6.4 eLmS jJJ) SOIL DJUW'l'1C1r Jal PJIl Y..

The tollowiq acoount i. bueel on that at OOllUn (1972).

(i) Oliate,

narin« the p1ei.toocDe, SW Arabia wu .ubjeoted to attemating wt and cb7
peri0d8. .l dJ'7ing prooe'. enendeel ou.ward.I to the oout and PIll Yean DOW hu
an arid or .emio4ZOiel o11l11&te.

JIeaD ammal t.-perature var1e. betven 20 - 4000 at the oout, 0 - 350 0 in
the aountainB. The ooutal plainB are hot and humid in au.er, oooler and 1...
hWlid in winter. In the mountaiM and their toothill. the o11_te 1. d.ri'Jl' and
oooler and at the hipetlt e1e..UOIl8, 0".,1' 1 500 a, it oan be 001d. &Dd ewn ~t,•

• 8M annual N1nM1 ie 1•• than 100 _ at 'the oout ad in the ..t and
noMbo-...t, 300 _ in the hiper aOUl1t&iu ad owr 700 _ in the Dbala hilhlami
d.i.triot. '!here are two raiav peri~ during the 7M!" ClIle in Jpril - __, the
other in July - Sept_bel'.

Wind.8 ClIl the ooual pla1n8 aN otten viol_t. '!'h. are variable in
direoticm, blowing t~ the ••t or we.t. The "17 .troftC ••t viM, IalCIIID ••
Aliab, blow. in JIaroh _4 April. The .Cllllwhat ..,N 1I.1"&te wen vtD4, tbe
XOW, 'blOWB in Jul~.t.

'1!le oliate at Bl-Kod. UK!. in the IIOWStainB i. illustrated b1 the toll_in«
t&bl. and in the ~ioal UId .IIr1cultuNl -.p at Annu 6.6.

(ii)

fte ..jority ot the .0U. art .Uller .lluvial or oollunal. 1'be t01'lllr ooour in
the deltaa at wadi. an4 the 1.tter OD the terraoe. and e..i.r .lop•• at the aoun
tatn. and. hill••

fte aUuftal .0U. at tb. d..U.. are ot Upt textun, beinr und.8, l~
und., aaaq 10U8, .Ut)" unq lou. or .iU, 01" 10MB. LoIIII,y 8&114. and .anq
lOlD pred_inate. 'ftlt delta 'oU. aN auall, at «004 d.epth, hip pt1'll.bi11t)",
8'004 aeration and. are aeet1, n~Ulle. Salin••0U. ooour alOll« l-.ocu and
whtrt the .atel' table ••et:lllM rMOb.. tht .urtao••

With 11'I'iptiClll the al1unal .0U. IUPPOM~ aerioultural OI'Op. and. pod.
pMh at • -..:ltV at tree .,lOi...

Lipt brown ool1u~al .OU8 1n the foothill. ba'lt &l'l'e.t_ d.ewloJIIIlllt 'btoaut
ot the low rainfall. lIow",.I', with pe1'10«110 ftood.1ar th. oua 'U;'Ol't cood .,.-1
oultu.ral 01'0,8. l.ft.1' IOU. coour in tla. blch.1' aountatn. 'but baw belli .ub.1eot
to .ewrCII el'Oll1011.

. 1011 and, aon ,.Uoularb, rainfall oond1Uona an nfteottd. in the Prod
.1onal ,.,.taUon .., at ....s 6.7.
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Jleteorolocioal data for El-lod, 1965 (.lnon. 19661

~ '-poC ' ••°0 RoB. Devpo1nt RaiJ'lfall
lias II1n ~ 0g -

Jan 27.5 18.1 73 18.1 0.7
Jeb 28.3 17.1 73 17.1
liar 29·2 17.4 67 17·5
Apr 31.4 23.1 70 22.6 1.7
J(q 33.8 21.4 65 21.4
Jun 35·6 24.9 63 23.0
Jul 35·4 25·7 68 23.9
Au« 34.7 25·1 66 23.0
Sept 34.9 25.3 71 24.5
Oct 32.2 20.6 65 20.1
]rov 30.3 21.2 70 20.2
Deo 28.6 18.4 65 16.9 0.1

Rainfall Data for 2 Jlountain atationa (Cinos, 1966)

Jlukeiru Jeban
~ 2100 • 1100 •

Jan 1.0 5·1
Peb 8.6 7.6
Jar 6.9 10.2
Apr 32 .1 43.2
JIq 13.3 2·5
JuD 2.1 5·1
JIll ~.6 53.1
Au« 94.7 2·5
s., 30.3
Oat 0.6

.0"
])eo 0.6

2~.0 • 129.3 ..
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6.5 ITnmuRY AIm PmSORS CONSULTED IN Pm ygmr

I. ITDiDWlY

ll12
June 29&

30&

July 1:

2:

4&

Arrived Aden am by air frCllll !om~.
pII:lIeeting wit.h Dr E. Costin, FAO Porestry Expert and Acting ~~v

Country Representative.

Tour of Agricultural Researoh Centre, El-Kod, and foreBtry trials
and demonstrations with profes8ionals .of POr&8try Section.

DiBou8sion with Abdul Wahit, Direotor, Agrioultural Research Centre,
El.-ICod, and field trip to Lodar.

Evenin«: met Mohamed "'er, Deputy Minister of Agrioulture;
JaBim Haller, Deputy Minister, Ministry of Planning, and Dr E. Costin.

Consultations with Dr E. Costin, A.S. !alaidi, Head, Pore.try Section,
and M. lIaz&ra, Forester.

Consultations with Dr E. CORtin.

To Kha.rtOUJD by air via Jedda.

II • PUlSORS COISUL'l'ED

Dr ~. Co.tin, FAO Poreltry Ex;pert and Acting Country Representative, PAO, Aden

A.S. lalaidi, Head, IPore.tr,r Seotion, Agricultural Research Centre, El-Kod

M. 1IB.ara, Poreater, Agricultural Research Centre, El-Kod

Abdul Wahit, Director, A«ricultural Re.earch Centre, Xl-Xed

Mohamed "'er, Deputy Mini8ter, De,artllent of jgrioulture

Jaai. lIuer, Pirlt Deputy Jlinilter, Department of Plannin«
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ANNEX 6.6

LITERA'lUR;::: C()}.'SULTED AND CITED

Anon.
1965

Summary of Meteorologi {:al data for El-Ked. Report of Dept. of AErI'. and
Irrig, Aden, in Costin, 1~72.

Burkart, Arturo A monograph of the Genus Prosopis (Leguminosae sub-farm Minosoideae).
1976 J. Arnold Aboretum 57(3):217-49, 57(4):450-525.

Burley J. and Wood P.J. (compilors) A Manual on Species and Provenance Reklt!:l.:'ch wi. th
1976 Particular Reference to the ~opics. Tropical Forestry Paper No. 10,

Commonw. For. Inst., Oxford.

Costin, E.
1972

PDY of Yemen Forestry wi. th Special Reference to Sand Dune Fixation and
EBtablishment of Wind ~·eaks. FAO Report ESR:SF/SOY3, Research Serie~ No.5,
33 pp. + Appx + 11 plates + 3 maps.

Costin, E., Dra,vsted, J., llalaidi, A.S. and BB.zara, M. Species and Provenance Triale in
1976a Eucalyptus in the PDY of Yemen. FAO Projeot W. Doc. PDY/71/516, 18 pp.

Costin, E., Draysted, J., lBlaidi, A.S. and Bazara, M. Shelterbelt Plantation in Arid and
1976b Extreme Arid Areas of the PDR of Yemen. FAO Pro,ject Working Doc.

PDY/11/5 16:40pp. + 5 plates.

FAO
1977

Sahni, K.C.
1968

Report of the Fourth Session of the FAO Panel of EXperts on Fbrest Gene
Resources. Camberra, Australia, March 1977. FO:FGR/4/Rep.:15pp.

ImportaJ'lt Trees of the Northern Sudan. UNDP and FAO: 138pp.
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ADEX 7 - CHILE7.1 PRIORITY SPECIES: CHILE -

._-'
Characteristics and Uses

rl G)
lIS 0
0 ~ G)

~0 ~ ~ 0

Species ; G) 0 2 ~ PriorityH e .... III III
..I:: G) G) ~ 0 or4
0 'd > 0 Gl III .... III

'tl .a 0 G) rl ~
~

Gl. e H ~ 0 e,..., III H
'tl II! C1. 0 ~ lIS G) 0
0 G) G)

.~ J.. J.. 0 or4 ~

~
. :if H C1. Q) I: 0 lIS ~ 1 III
~ G) .c III I: .... .... ~ E Gl ~

rl or4 ....
~ rei rei II) rl rl ....

J 1
G) ; e or4

~
~ rl I: 0 rl or4 .... rl I: CD 0 III

t: If .s:= or4
~ ~ 0 0 lIS 0 If 0 J.. G)

(I) ~ CI1 CI1 CI1 :xl :xl 0 A p::

Indipnous
A.cacia caven Ib1 (1) x x x x x x x 1

Caesa1Din¥ spinosa (1) x x x ~. x x x 2

Proeopis chi1!ftsis (1) (3) x x x x x x x x x x x 1

Prosopis taerugo (3) x x x x x x x x x x x x 1
Quilla;ja _ponaria (1) x x x x x x x 1

J.trip1u repanda (2)
I

x x y. 1

A.triplex coguiabensis (2) x x x 2

SchiDus ~lle (1)

I
x x x x 2

~eni& secunda (2) x x 1

At~'iplu Il..waria x x x 2
J(:'\..;t~'lUS boaria 110I ( 1) x x x x x 2
CmtoC&!')! alba (1) 2
Porliera hJgr:ometrica (1) X :1: X X X x 3
Lithraea cauatica (Mol) Miers (1) x

I
x x 3

9'2'tr9t' d'Qqr1i rfWs (Gillies (1) x x x x x x x x 3
Emtic I

Acacia C]8:!1ophl1la (1) (2) x x x x x x x 1
Eucalyptus cama1dulensis (1) x x x x x x 1
Eucal:rpta micro1iheca (1) x x x x x x 1
Eucabptus blcostata (1) x x x x x x 1
A.triplex semibacC&ta (1) (2) x x x 2
A:triplex canescens (2) x x x 2

-.
(1) Indieatell b7 IDOR
(2) Ind.ieatell ~ I1III.
(3) lDdicatell by CCIlFO
(4) Indicatell by COIW'

if
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7.2 PROVENANCE OOLLmTIONS TO BE MADE IN CHI:LE

(i) Prosopis tamarugo, Phil Mimoseae

COlllllOn name: ' 'Ikmarugo ,
Distribution. olimate and soil: lot oocurs only in the 'lhrapa04 region of northern
Chile, vi~h itll widest natuRl geographic distribution rage between the loo&1i~i.1I

of La. Guaica and La Tirana in the surroundings of Sa,lar de Pintados (lat. 20 15'
to 20

0
30' South; long. 69° to 10° West), at altitudes between 1 000 and 1 200 m

a.s.l. ,
Climate is temperate arid with pra.ctically no rainfall. Tenlperatures vary bet
ueen absolute minimums of _5°C a.nd _12°C (1966) and, absolute maximums of 36°C

o
and over, with daily fluotuations whioh may reach 40 C. Between May and September
there are frequent frosts which diminish in October. Relative air humidity
during the day fluctuates 'between 10 'and 30% and several times reaches ao or 10~

for some hours of the night. 'rhere are mists 6 to 10 times between Deoember and
Februar,y (summer). '
P. tamarugo prospers mainly in soils of lacustrine origin, which have ohanged
into salinas. Filling ma.terial consists of clays and silt covered by a salt
layer fran 0.3 to 1.0 m thick. It also grows in soils withaut a saline crust,
both sandy and olayey, with a water table between 2 and 40 m deep.
Geneoological variation: No infonnation. Not stuuied.
~ain charaoteristics: Withstands highly saline Boils and may even be irrigated
with water containing more than 4% salt. Sane researchers consider that !.
tamarugo can absorb atmospheric moisture through its leaves and carry it down to
its roots which exude it into the surrounding soil by means of a process similar
to guttation (Sudzulci, 1969).
It is thought that P. tamarw would find difficulty in adapting to certain
places not as cold as those from which it originates (L6pez, personal communi
cation) •
For germination seed must be immersed in water at 20°0 for ~ hours before
sowing, or for a shorter time if sulphuric acid not in exoess of 1~ is added to
the water.
Seed colleotion: Februar,y, Maroh.
Seed weightl 25 000-30 000 seeds,lkg.
Important usesl Fodder tree. Its' fruit and leaves are palatable f.or sheep, goats
and cattle. The nutritional value ot the fruit is canparable and even superior
to that of hi~ quQ,lity hay (Latrille, Qarcb, 1968). Good producer of f'uelwood
and charcoal, l-lOed for poles end/or rustic building, hcney tree.
Establisbment II.rihods: Transplanting to the field direct fran beds at height ot
5 to 10 an. More than 22 000 h& have been planted. in thiB mlllD!ler in the ~arupl
Pampa.
SuggeBt~d collection ar8B8: S&lares del Obispo, Pintados and Bell.vista, and the •
vioini ty of La 'l'.I.rana, all in the Tampac4 Region.

(11) Qenus Prosop1S IlilllOu.e

COllllllon name. ' Alprrobe'
Distribution, olilllLte and. Boil: Found distributed in different localities from
the extreme north to SrLntiago, usually existing in sandy and somewhat stoney
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ForFor P. atacamensis, La Tirnnll and Refresco.
Aconcagua, i.Yctropoli tan A:n:~ ..

soils with a water table at a depth not exceeding 40 m. Prefers lime-rioh
soils. In the north it occurs in association \-Ii th P. tamarugo, and wi. th A. caven
in Santiago and surrotUldings, being practically non-existent beyond 1 800 m
a.s.l.
It prospers in climates ranging from the northern temperate arid to the mediter
ranean climate of the central zone of the country, \oti th precipitation of up

o
to 350 mm and average temperatures of 15 c.
Ganecological variation: Several species are believed to be included in the generic
name .~ 'algarrobo': a) P.atacamensis Phil which, in t.he northern reB'ion "Iould
be associ~ted with P. tamarugo and largely resembles the Argentine P. alba Gris;
b) P. siliquastrum Phil, described for San Pedro de Atacama, Antofagasta;
c) P. chilensis (I.lol) stuntz ~'li th <listribuUon between CopiapcS and Santiago; and
d) P. burkartii.
The morphological characteristics of the above species are very similar. There
are differen!==es in leaf size, number of pairs of appoaite leaflet!", fruit size, pre
sence of thorns and size or lack thereof as well as their area of distribution.
lain characteristics: Droueht resistant. Tblerant to saline soils. Seeds
require treatment ,'lith salphuric acid to accelerate germination.
G.Jed colI ecti(;;~: ~ebruary to April.
Seed weieht: 20 000 to 35 000 seeds/kIT.
Establishment methods: Transplanting frQII nurseries into pe:nnanent sites. There
are about 2 600 ha of artificially planted Prosopis in Tarapac4.
Important uses: The fruit is mainly used as fodder and the foliage for browsing.
FUelwood and charcoal are of excellent quality with a high calorific content.
The wood has been used for building and found to be very resistant. Also used
for poles and honey.
Suggested collection areas:
the other species, Coquimbo,

(iii) Acacie. caven I.Yol !,amoseae

Common name: 'Espino'.
Distribution, climate and soil: Occurs between Coquimbo and BIo Bio, i.e. from
30 to 38° lat. S approxi~ately, in areas not much affected by the influence of
the sea, situated on the eastern \omtershed of the co~stal Cordillera, some 25 km
east of the ahore. Precipitation ranees between 150 and 1 000 mm in the southern
pe.rt of its area of distribution. Average tempera.ture fluctuates between 13 and

o . 0
15 C l-1l th extremes of -3 and 35 c.
It adapts to a laree variety of soils starting ~'lith cla.yey, preferably sandy
texture, \-dth pH close to neutral,but can stand saline and slieht1y acid soils.
Genecolosical variation: No information.
Ma.in characteristics: Tree or bush (lepending on soil and moisture condi tiona.
Resprouts readily and adventitious buls are easily o'bsezo,Ted. in secondary roots
which give rise to true shoots. It reproduces by seld WHich, for best results,
shouli be pre-genni.nated in seed beds.
Seed collection: From December on.
Seed weight: 10 000 seeds)kg.
Important uses: ~~inly fuelwood and charcoal, considered the best in the countr,y.
\'lood is hard, heavy and very compact and is used in handicrafts and for tool
handles. Honey tree. The f'rui t, called 'quirinca' has a tannin content of' up
to 23%.



Low percentage of fertile seeds (about
Slo\'1 growing.
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Establishment methods: Raised in nurseries and transplanted to pennanent
site.
Suggested colleotion areas: Metropolitan Area and Region IV south.

(iv) Quillaja saponaria Mol Rosaceae

Common name: 'Quillay', 'Palo de Panam4'.
Distribution, climate and soil: Grows between Ovalle and Nalleco (30

0
50' to

38
6

lat. S), both in the coastal zone and on the Andean Cordillera to altitudes
exceeding 2 000 ma.s.l. Climate and soil conditions are described in Annex 194.
Genecclogical variation: No information.
I~in characteristics: Evergreen foliage.
20%), germinating one month after seeding.
Seed collection: From February on.
Seed weight: 140 000 scedsJkg.
Important uses: 'lhe inner bark, known as 'trojas de quillay' has a saponin con
tent of 1'Zf; making it useful for cosmetics, handicrafts, hand carved saddle
stirrups, manufacture of liqui:l containers. Produces excellent honey.
El3tablisbnent methods: Transplant from nurseries to a pennanent site.
Sugeested collection areas: Regions IV and V in coastal zone and Metropolitan
Area in the Andean pre-Cordillera.

(v) Atrinlex repanda Phil Chenopodiaceae

Common name: 'Pasto salado'.
Distribution, climate and soil: '!here are few sp~imena in natural !,opulations
but its area of natural distribution is between the Hu~sco and Petorca Rivers,
approximately between 28

0
15' and 32

0
45' lat. S at altitud~s of 800 m a,s,l.,

i. e. in zonns with ao to 250 rom rainfall and average tempEtl'atur/! between 14 and
16°C. Further details on climate and soil characteristics of this sector are
given in Annex 1.4.
Genecological variation: No information.
~Bin characteristics: Highly drought-resistant forage bush. Propagates easily
if protected from browsing during early stages of development.
Seed collection: From Pebruary on.
s;;;d weight: Estimated .\bC'lut 250 000 seeds,!ke-. Unconfirmed estimate.
Important uses: Exclusively as a forage plant to complement natural pastures.
Its high palatability makes it vulnerable to elimination when completely
dE'foliated.
Establishment meth.2S!!: Seeded. directly into wate1'-catching furrows. By now
sane 6 000 ha of for~e bushElS have been planted in the region of Coquimbo, of
which A. repanda covers a large proportion.
Suggested collection areas: Artificially regenerated areas between Coquimbo
and Aconcagua.



1.3 E'lAWATION IN CHILE: SOURCE) AND Tm1' SITg)

TABLE 7.3.1 Resooosibilitv for Evaluation: INIA; School of Forestry Sciences,
University of Chile; and CONAF

Teat Sites
, .--

Species Provenance 1 2 3 4 5 6 7 8 9 10 11 12 J 14 15 Lacaliti e:il

Atriplex atacamensis Chile (native) X X 1. Los Vilos
Atripl ex repanda Chile (native) X X X Substation
Atriplex nWllllU1.aria Australia X X X X INIA
Atriplex canescens USA X X 2. Corral de
Atriplex lentiformis USA X X Julio, U. of
Atriplex halimus Israel X X X X Chile
Atriplex coguimbensis Chile (native) X 3. Las Palmas
Atriplex semibaccata Chile (naturalized) X X X U. of Chile
Galenia secunda S. Africa X X
ICochia brev:ifolia Israel X X 4. Tipay U.

Medicaeo arborea USA X de Chile

Acacia cyanophylla Australia X X X X X X X X 5. Penuelas
Acacia gI'¥gii USA X Reserve, U.
Acacia caven Chile (native) X X X X X I)f Chile
Acacia. capeasis Australia X X X X X
Quillaia sa.ponaria Chile (native) X X X X X X X X X X X 6. Rio Blanco

Braehychiton FOpulneun X Res erve, t;'. of

Casuarins CUJmi.Mhamiana A~tra1ia X l:hile

Cupressua IIBcrocarpa USA X X 7. !lunas de
~caIYpt'ls camaldule."1.Sis Australia X X X X X X X Ritoque, U.
~callptus citriodora Australia X X X X X X of Chiie
F.ucal:ypius globulus Australia X X X X X B. Rincionada

U. of Chile

.
Continued on next !lage

.....

~



TABLE 7.3.1 (continued)

Resoonsibility for ENa.luatim: IUrA; School of Forestry Sciences,
Unive1'8it·, of Chile; and CmrAF

Test Si tea

Species Provenance 1 2 3 4 5 6 1 8 9 10 11 12 13 14 15 Localities

!bcallPtu go_hoceohala Australia X X X X X X 9. Peralill0
&lcalzptus fruticetorum Australia X X X X X X X CONAl"
»tca1lPtus !IIicl"O"theca Australia JC X X X X X X 10. Quilitapia
.... boldus Chile X X X CmfAF
J(ayt.us boaria Chile X X X X X X
Prosopis chil_is Chile X X X X X X X X 11. Higueritas
Pinus balep_is Spain X X CONAF
Pinus~ Chile (naturalized) X X 12. Fray Jorge
Pinus eldarica. USA X CONAF
Pinus.att.uradiata USA X

13. Pachingo
Ceratollia silisua X
Schin.us 8)11e France

CON.\F

Orntoca17! alba Chile X X X X X X 14. Las Cardas

I 15. Los Vilos

~
I
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7.3 EVALUtTION IN CHILE: S0URCE:5 AND TEST SI'rn)

1'ABLB 7.3.2 Responsibility for Evaluation: nJFOR

I Species Provenance
Localities

1 2 3 4 5 6 7 8 9

Acacia caven Chile x x x x x
Acacia cyanophylla !~ustra.lia x x x x x x
Acacia decurrens Australia x x x x
Acacia longifolia Auetralia x x x x x x x x
Acacia melanoxylon Australia. x
Acacia cyclops Australia. x x x
Caesalpinia spinosa. Chile x x x x. x
Cupressus macrocaroa Chile (naturalized) x x
Cup~essus sempervirens Spain x x x
Eucalyptus maidenij AWltralia. x
Pinuscattenuradiata. tl3A x x x
Pinus halepensis Spain x
Pinus ra.diata. Chile (naturalized) x x x-
Prosopis chilensis Chile x x x x x x x
Quercus suber Spain x x x
Quillaja saponaria Chile x x x x x x x x
Schinus molle France x x x x x x

Localities Commune Province Region

1. Ernbalse La PalollllL Monte Patria Limar!a IV
2. Cuesta La. Dormida Olmul ValparalBo V
3. Chacabuco Chacabuco Metropolitain Area
4. San Enrique Santo Domingo San Antonio V
5· Hurtado River (valley) Rio Hurtado LillW'! IV
6. Hurtado River (hills) Monte Patria Limar! IV
7. Hurtado River, north Paihuano Elqui IV
8. Las Cardas Andacollo Elqui IV
9. Laguna. del lea Los Andes Los Andes V



- 96 -

1.4 SOIL AND CLHIATE INFORl.rATION FOR CHILE

Continentc>.l t:hile t·ri th i t6 cloneGt islamis extends over 4 000 kl:l bett..reen 170 30- and
)~o lut.S. Such u latit~dinal extent makes for ~eat varieties of cli~~tes and conditions
fr:r VE::.;etative Crowth" l-lhich ranee from a desert climate l-Ii th practically no rai'nfall -to areas
t-rhere yearly precipi tation exceeds 4 000 r.un.

Sane authors have divided the COU:ltry into i 2 climatic zones from nort:rt. to south:
Li ttora.l des ert, Transitional deE:ert, 'l'ransitional l!edi terra-nean, Arid I,lediter-~nean, Seni
~!'i d J.Iedi terrunean, Central Hedi terranean, S'.~b-humid I·le'ti terro-neun, Humid r.rediterranean,
Ri.iny, Central SO:l.thern, Hest So'lthem and fust Southern. '!he main characteristics of these
cli~ntes as well as their location appear in Table 7.4.1, the c~~racteristics beine nat~ally

of a general order: nometimes the values change so that the limits of the different zones
nre not stable and. are only g'iven by ua.y of approxir:lation.

Another related factor is the influence of the sea. on the arid and semi-arid zones
\olhich extend SOl:le 20 krn inland; localities near the sea with the same precipitation as
that of the inland zone may have canpara.tively more moisture available to the plants due to
the lOl-ler evaporntion occurring there.

Climatic data are also g'iven for various localities of the arid and semi-arid zones
in order to ~ive a more graphic description of the conditions in which the species commented
on above develop. Data. and localities appear in !able 7.4.2.

As regards temperature, there are two noteworthy facts: firstly, the difference ot
13 0 C between the average temperatures at the northern and southem extr••• of the country
is nct as large as could be expeoted, oonsidering the distance of 4 000 lan; second.ly, the
do.!ly themal fluctuations are large, especially in the area extending fran 37030' (average
fluctuaticn 18°C) to the northem boundaries of the country.

1bpo~ra.phical1yChile is a strip bounded ~enerally by the Andes l&nmta1M on the
ea.st and the Coastal Range along the seaboard, form1ng 0. central depression orossed by riveN
descending ~rom the Andes to flow into the ocean.

J n broEl.d terns, soil types o.re the following: in the extreme northern zone IOU, are
~nlc"l.reolts from the surface and usually contain eYJ>sum, Hi th 10\0' exchance capacity and sli~ht

alrJlline reaction. They are primar,y soils with abiogenetio weathering- with a prevalence of
r,To.vel and gravel \'Iith fine earth in the mountains and fine earth of a reddish tint in the
depressi ons.

In alluvial conditions there are weathered crusts of compact iron cerr,yin~ an accu
l:lUlation of sulphates. Aquatic tracts prenent solonchaks of sulphates and in the western
part of the 'iepression there is a bOor of nitrate solonchaks.

In a. second zone, betwee.n 28 and 32
0

lat. S, the soils are varied. There are
Goils \dth a grey-cinnamon humic horizon 5 cm thick and soils with a more reddish ,netamoJ'l)h:lc
horizm of 50 em fonning frngmentary soils under alluvial conditions in acid rocks, and
r,imilar Goils formed in Sasalto rocks.
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'!he following morpholocioal structure is tound in the fluvia.l and marine terraces ot
the zone: in the upper part a non-calcareous granular horizon and, undenle&th, ~ calcareoutl
metalllorphic horizon with a. nutty structure, and Motbel' vith calcium carbonate coDc::-etions,
and still another to a depth of 2 m with gravel, stone 01' COIIIpact IIl&I'ine argillitos. Soil
reaction is slightly alkaline.

In the fluvial flood plains there ars alluvial soils ot gravel and stone and solon
c~~s are not rare.

On the Andean slopes they cor:-espond to alpine mountain l!leado\'lS in the more humid
parts ani are desert fragmentary in the drier areas.

o
In the zone betlleen 32 and 37 lat. S four sectors may be disti~llr..dshed: low mari-

tine, coastal ranee, central valley and Andean ra.n~.

'!he first consists of marine terraces made up ot gra~l or argillites with the
following morpholo(W: a reddish e;rey metamorphic horizon with prismatic struc"t".lI'e and d~
Irites of iron and r.'IlUlg'anese hydroxides; the metamorphic horillon is 20 to lS0.em thick,
sholring effervescence only in the lower part.

In ~quatic alluvial conditions there has been a ~...lopment of dark 80ils with
cracked surfaces nnd a marked micro-relief as well as primitive sandy Boils ",~ich al'fl being
developed in the coastal dunes.

In the coastal rane;e·~oils are thin and are called 'non-calcio grey'. They are
thought to be a special group between the cinnamon gr. and the forMt (frays.

'!he lowlands of the oentral valley are filbd with pro-alluvial and alluvial glaoi~

volcanic ueposits. It is the country's best tamine region.

Soils of dark clays are being formed under aquatio eluvial in the low part at the
valley, appearine; to be grumos~1s. '!he central valley i8 chaftotvi.ed b;y 80ill with hori
zons with silicate cementation overlain by bleaohed and ~\-.Y borilon8. Sul~hated 10lonohakB
a.re found in tb'~ depressbns; alluvial soil of 1)I"L~1 and .tone are developing in the river
flood plains.

Soils similar to those of the coastal r&.n8e are founJ in the Andean r~on.

In the zone exter.din~ from 37 to 42
0

lat. S the foUl' regions d.oribed above aro
found~

The low maritime sector consists of recent marine deposit8, where the prevnlent soil
eroup has a granular humic horizon becoming a dark clod~ horizon a. the (tepth 1ncreast.l.
Soil reaction is slightly acid.

In this zone the coastal range consists of granit. and metamorphic rocks within
which weathering strata of red clays of 10 to 15 om have formed. Acid reaotion pH from 4.3
to 5.0.
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'!he central valley is made up of developed soils wi. th deposited gravel of volcanic
ash which are the 'trumaos' with a hi~h organic matter content and weak acid reaction (PR
5.6 to 6.2) constitutine the amorphous trum..~o soils. N'3:rl to them are the h.YdrOlIIOrphs 
the 'nadiS', meaning bo&S or s~po - which are volcanic soils no thicker than 1.50 m lyi~

on eravel which have a horizon th~t is compact, cemented and impermeable to water.

Soils similar to the trUl!IMS are fanned in era,vell,1 glc:.cil>-volcanic deposits also
cont~ininG volcanic ash. .\lluvial soils are also forminc in the flood plains of the rivers
crossing the central vnlley.

In the Andean part, trumaos Qeveloped into volcanic ush predominate.

o
'!be last zone, between 42 rmd 56 1<,.1;. S has ['.c its characteristics n. hur.tid sector,

un arid sector and "the Pata.,g-onic.n !"l'lf,l?t:'.•

'D1e hur.lH province has IitUe data on soil types bat it is supposed that they are
fot"est erey; in the southern part they could be sub-arctic and in n.eru..~tic con:ti tions peat
eley and pent-bo; could form.

In Chile the arid region embraces the sectors of Chile Chico and Macallnnes whose
soils have a very "rell-defined humic horizon, dark grey and granular l~""in.~ on a wo,8hed or
grey horizon. There are no carbonates.

In the sout~.eastern sector soils are porIsols with alluvial h~unus. l30e Boilo are
prevalent in the Qepressions.

In tho Pataeonian plains, northeast of the Andean piedmont, soils with a dark h~ie

horizon have developed under which there are Gleyed horizons. Soils may be olassified as
chernozems. The d.epresoions contain Golonetz, solods and pent-bog soils.

..



TABLE 7.4.1

CHILE: RAINFALL DATA
(Preoipitation in mm)

Zones Maximum Location Provinces Embraced
A.verage M~tian Maximum Minimum Minimtun °Lat.S by Zones

1. Littoral Desert 5.3 1.8 43.8 0.0 00 17°30'-28050' Tarapac4 to Atacama
2. Transitional Desert 45.8 37.2 214.0 0.5 428 28°50'-29°30' Atacama. (southern part)
3. Transitional Mediterranean 119.9 108.4 353.4 6.8 52 2~30'-30002' Coquimbo (northe~ part)
4. Arid Mediterranean 183.4 170.1 430.0 27.2 22.6 30°02'_31°28' Coquimbo (southern part)
5. Sellli-arid Mediterranean 375·2 345.2 893.4 88.5 13.3 31°38'-33°09' Aconcagu&-Valpara!so
6. Central Mediterranean 650.4 615.8 1345.5 167.3 9.5 33°09'-340 44' Santiago to Co1chagua
7. Sub-hlDid Kediterranean 895.2 864.8 1561.5 399.2 4.5 34°44'-36°36' Co1chagua to Nub1e
8. H1IlIid J(editerranean 1210.0 1181.8 1948.6 624.1 3.2 36°36'-37°59' Concepoi6n and Araucco

9. Rain:f 1987.0 1980.1 2858.4 1263.0 2.3 37°59'-41°12' Ango1 to Llanquihue
10. Central Southern 2529·4 2476.9 4125.8 1669.4 2.6 Longit.strips Llanquihue to Magallanes
11. West Southern 2446.6 2430.0 4178.6 884.3 5.1 " 11 Chilo' to Magallanes
12. East Southern 333.4 304.4 586.9 138.7 5.1 11 " Magallanes

Bued on: 'Yearl,. Precipitation Variations in Chile' (Gaatd, 1966)

Compilation or Chilean eli_tic Data and Corre.poDding S,noptic Charts

(Able)'da ,. Sm, 1958)

(ArIDy Geographical Institute, 1969)

I

~
I



TABLE 1.l.2

G~JrnAr CLn~TIC nrrolttATION FUR leCALITIE::) In ARID AlID snrI-ARID ZOUES

Average prccipitction (mm) DrJ period Average temperatures (oe) fJ.ti tude
LOCALITIES fullV:lcr ilinter Maximum

Total Autumn t-1inter Sprine SWJU:lcr (r.1onths ) Annu."l.l
January July January

(m a.s.1.)

1. FraY' Jorge 64 27 31 6 - 10 15.2 19.9 10.5 28.4 140

2. nlapel 211 53 137 21 - 9 15.3 19.8 11.5 28.5 510

3. Lor:gotoma ~.15 73 203 39 - 8 14.8 17.7 11.2 22.6 '125

4. Ventanas 3.1.1 85 219 40 - 8 14.4 17.6 11.5 22.5 50

5. Penuelas t!;9 150 439 60 - 1 14.4 17.6 11.5 22.5 220

6. Santa I.brt:". 360 130 181 43 - 8 14.4 20.1 9.4 28.2 360

1. Colene'.JA!.do t.21 92 286 49 - 8 14.4 11.6 11.5 22.5 130

8. Club de Cer.lpO 380 19 234 61 - 8 14.2 20.6 8 29.4 '150

9. Rinconada 35~ 98 214 42 - 8 14.2 20.6 Po 29.4 500

10. Floresta. ~90 100 220 10 - 8 14.2 20.6 8 29.4- 390

11. Las Palnr.s 6,~7 180 390 77 - 8 13.5 20.0 7.5 27.4 10

12. Los ~.i tencs 611 160 385 12 - 8 13.5 20.0 1.5 27.4 110

13. San Antonio 622 190 349 8) - 1 13.5 20.0 7.5 21.4 f20

.....
8

..
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1.5 ITINERARY AND LIST OF PERSONS CONSULTED IN CHrLE

7.5. 1 ITINERARY

Decer.lber 1979

Sunday 2

Moniay 3

'l'ae:;day 4

:'!ednesday 5

Th.ursday 6

J.'riday 7

Saturday 8

Sunday 9

Monday 10 to saturday 22

Arrival at SantiaF,'O frol':'l Lima.

Free

- FAD Office

- Fnrm ann Anir.l~l Research In~titute

School of Agronomics, University of Chi 1e

Forestry Il15ti tute

- Production Promotion Corporation

Free

Free

Drafting of report

J.er. Eng. 'lalia Gutierrez, INIA !..rid Zone Programme

Eng. }hniel Claro, INIA Sheep Production and Dry Laud Prairies

Eng. Radl Meneses, Head, Los Vilos Exp. Substntion

Aer. Ene. Guillermo Oarc!n, Prof., School of Agronomics

AP;r. ~. Alfredo Olivares, Prof., School of' Agronomics

For. Ehg. Jod A. Prsdo, Chi",r, INFOR Forestry Division

For. F}]e. Juan J. Aguirre, Forestry Division

Eng. Eduardo Silva A., CORFO

Thg. Germ11.n Bravo, CORFC P?mpa Tamarugnl Coordinator

1.6 LlTERAlURE CONSUL~ ArID CITF.D

:?

3.

Almeyda A.E. and Sdez S.

CORFO

Elizalde M.

1958. latOB climdticos de Chile. rtinistry of
.. ~ricul ture, Santia.eo.

Unpublishe~ House Reports.

1958. La Bobrevivencia de Chile. )"Iinistry of
Agriculture, Sa.nti~~o, Chilo, 169 pp.



4.

5.

7.

8.

10.

11.

12.

13.

14.

FAO

Forestry Institute and
University of Chile

Forestry Institute and
University of Chile

Forestry Institute and
University of Chile

Fuenzalida V.

Gast6 C., Juan

Gast6 C.J. and Contreras T.D.

Gordon A.G.

Jiles p.e.

f.1ikhaylov I. S.

Munoz P.C.
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1978. Notes on lEPeR Project on Genetic Resources
of Tree Species for the Improvement of Rural
Living. FAO/FORM 14/11/78. Rome.

1979. Report I. Si tuaci6n actual de los prograrr~

de introducci6n de especies forestales en Chile.
Project CONAF/UNfJP/FAO/Cm/76/003. Actividad 1.2.2
Introducci6n de especies forestales. SantiaBQ.
Mimeographed.

1979. Report n. Areas oubiertas con ensayos de
introducci6n de especies y ubicaci6n de nuevas
experiencias. Project CONAF/UNDP/FAC/CHI/76/003.
Actividad 1.2.2. Intrcducci6n de especies
forestales. Santiago. Mimeographed.

1979. Report III. Metodologta para la instalaci6n
y an!lisis de ensayos de introdacci6n de especies.
Project CONAF/UNfI?/FAO/Cm/76/OO3. Actividad 1.2.2.
Introducci6n de especi~ forestales. Santiago.
~limeographed.

1950. Clima, in Geograf1a Econ6mica de Chile.
I. ~ORFO. Santi~e. pp. 188-255.

196(i. Vari.aci~n de las precipitaciones Mual as er.
ChiJ e. Technical Bulletin No. 24. School of Agro
nomi,':s, University of Chile. Maip6. Chile.
pp. 3-20.

1979. Un caso de desertificaci6n en el norte de
Chile. El ecosistema y su fitocenosis. Teohnical
Bulletin No. 42, 99pp.

1979. Uso y aba.stecirniento de semilJas forestales
en Chile. Doownento de Trabajo No. 16, FO: DP/cru/
76/003, Santiaeo de Chile.

1963. La flora con valor econ6mica de 1a. provincia.
de Coquimbo. Ed. Conorte. 'l'ypewritten Report.
Coquimbo. 25 PP.

1971. Principaleo careocter!!';ticas 'Ie 10E" r.uelo~

chilenos. Sumnary and translation. S. Alcnyaea.
Technical Publication No. 1 CORFO. Genercia
Agr!cola. Sr.'Ultiago. Mimeo~aphed 10 :n::>.

1966. Sinopsis de Ja flora chilena. Ea. Universi
taria 2nd IDi.tion. 500 Pp. Santiaeo.
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1971. Chile:
taria.. 1st Ed.

pla.ntas en erti.nci~n. Ed. Universi
248 pp. santia.go.

17. Sudzuki H.F.

1966. Algunos foresta.les chilenos de la estepa
septentrional. Tech!dca1 Mletin lb. 23.
Ministr,y of Agriculture. MUltigraphed. Santiago.
45 pp.

1969. Absorci6n foliar de hUJlled.a.d atmosf~ca en
~rugo, Prcsopis tamarugo Phil. Technical
Bulletin No. 30, SChool of Agronomics, University
of Chile, ~~ip~, Chile. 23 pp.
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Su.,ndeia chinerme (Link) x x x x ][ ][ x x 1
Schneider

Euphorbta antiexphill~ica x ][ ]I: ][ 1
Parihenl,. arentat,.. ][ x ][ 1
Atriplex canscccnr x x· x X ][ 1
Atriplexacanthocarpa '7 x* y "It v ]

ltrinlf'x spp. x x· x ]I: x 2
Pim. c_braidss Zuco x x x x x x x 1
Pinas nelsoni Shaw ][ ][ x x X JC 2
Pro~pie iuliflora ][ ][ x x ][ ][ x x x 2
I'Joosopis all:a x x ][ ]I: x x x x x x 2
Prosopia torreyana x x x ]I: ]I: ]I: ]I: x x X x 2
AcciCia berlandieri x ]I: ]I: x x 2
ChUoel. limearis x x x x ]I: ]I: x ]I: ]I: x 2!e!! .pp. x ]I: ]I: ]I: 2
OpunUa lIpp. x x x x 2
WTea trid~1:ata ]I: x x x 2

boUc
Euaalntua ca.aldul_l.
Debn x x ]I: ]I: ]I: x 1
~ca1:IPtus spp... x x x x x x 2
PInus bal,..i. x x x x x 1
Cupr!!.. -,.n1renll x x x x x 1
Atrtplex n...w.aria x x* x x x 1
C8fttonia silig_ ]I: ]I: x ]I: 2
KOchi. brwwifolia ]I: ]I: ]I: x 1

* Considered to 'be a 60il d...linuer.

·*~'c.!!-1z!'_t.~-l~L'!.!:!!,!:-~~, ~J;.'n~. Po, P.'cmnhoc~hl'l~t T:. 1-'~"t'1cr, 7!'l!' ~·1~,~·'" ~~'inl".
Western Australian species

....
~
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8.2 PROVENANCE COLLECTIO~ TO BE MADE IN NEXICO

(i) SimlllOndsia chinensis (Link) Schneider Buxaceae

Common names: 'Jojoba', 'ha howi', 'bay&. de caf".
Distribution. climate and soil: Occurs naturally in the Sonoraand Lower Ce.lifomia
desert. Adapts to a wide range of climate and soil conditions. Grows well in
zones with low rainfall and withstands the competition of other plants. Found
in neutral or basic soil (pH 6.8 to 8.9), with light sandy textures and even a
certc.in amount of clay, even with low ave-rage depth. Jlinimum temperatures
ra:el,y ~ below ff'r. and maximums rarely e.-;ceed 320 C. Not frost resistant.
(La Ventana, Coah.) Preoipitation ranges between 10 and 350 mm annually with
rainfall concentrating in the S\Jllmer although up to ten months' dry period
may occur. Grows from sea level to some 800 ma.s.l.
Genecological variation: Sane provenances have been selected. for further stud-v,
especially fran southem Lower Califomia, but no published results on their
variation are yet available despite the fact that seed used in plantations
canes mainly fran that area.
'Illi•• ~~~racteristics: It is rather a ligneous shrub, evergreen, with several
stems or stalks reaching heights between 0.6 and 2.5 m. Leaves are opposite,
thick, oblong, with a leathery consistency and pilose epidermis. Flowers
occur at the foliar axilll. Staminate malall and pilltillate females are carried
on separate plants. The seeds are about 2 cm long, dark coffee in colour and
contain approximately 5~ oil. They require no special traatment when SOWD.

Seed collection: August - September. Abundant.
~ed weight: No information.
Important uses: It is a very much favoured forage plant, speoially in dry
seasons. Its main value lies in its oil production. The leed contains 50%
of unsaturated oil which hall numerous use.: lubrication (does not become
rancid or deoompolle even after repeated heating), ccsmetic. &0 a base for
creams and other products, pharmaoeutical products, rood products, eto. When
hydrogenated it forms a Bolid white wax cnly inferior to c&rftauba. A
substitute for rubber lIl&y be obtained from it for the manufacture of 11no1e\lll.
Alllo used as a conltituent in printing ink. The re.idue remaining Arter oil
extraction has a protein content of 30 tc 35% which Mun it a good supplement
in animal feeding.
l!'Btal-l1shm@ftt methnd.sl 'l'h,:, VAriOl.lIll rnethods used include planting along con
tour lines on the upper side of a furrow; planting using various mteJ'-catching
systems; establisnnent by direct seeding, etc. As noon as it is possible to
distinguish the two sexes, t.::.:'3nsplanting or elimination of plants is tUldeJ'
taken to obtain a. balanced number of male and f(fl'lale individuals.
Suggested collection areas: Because of its scattered. distrHution and the
increased use as an industrial crop it is thought that seed should 'he collected
in the rather isolated areas of Lower California and northern Vexico (Sonora),
as well as in canmerical plantations to ensure a greater variation of charac
teristics, thereby allowing for adaptation to varying, specific ecological
envirC!lft'l ents.
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Work is presently carried out using seed fran collections made in the
follo~dng seven localities of Lower California:

El J.!esquitito
El Palmar
Gaspareno

San Pedrito
Caiiada. Honda

Canada Ancl:.'t
E1 Ahrevad-:.ro

(ii) EUphorbia antisyphilitica EUphorriaceae.

Canmon name: ' Candelilla' •
Distribution, climate and soil: Originatin/" from and spread over the greater
eastern part of the State of Coahuila, eastern Chihuahua and Durango and
northern Zacatecas, it grows in areas with low rainfall between 100 and tOO mm
a j·ear, with average yearly tsnperatures between 15 and 22oC, with absolute
maximums of over 10°C and, in seme sectors, minimums of less than 10

0
C althouch

only occasiQ.ally. Grows up to 1 800 m a.s.l ••

Soils range from neutral to calcareous and are of varying depth; they are
of alluvial origin in the low regions and of colluvial origin on .the slopes.
Strocture is block-like lri:th texture varying hetween clayey and 10MlY (, franc!!' "
and even sandy in low-lying areas.
Genecological va.riation: The adaptation of a species to different altitudes
above sea level as well as to different climatic and soil conditions, indicate
potential ecotypic variation. In :::oahuila and Durango there are potentially
approximately 25 different ecotypes of thiEl species, hut there are no trials to
verify their existence. In any case, there are remarkar.le morphological dif
ferences between specimens from mountainous areas and from lower areas.
Main characteristics: Shro'h of varying height, up to one metre, fonning stemr.
of different thicknesses; corieceous, seed with low geminating canacity in
the field.
Seed collection: April - nay.
Seed. weight: No infomation.
Important uses: l'1ax is obtained 1-y macerating stalks, which is used in the
food industry to harden soft l·m.xes (chewing gums), for water-proc..fing, for
EIIluleions for giving gloss, for manufncture of carbon 'Paper, diluents, candl e!'l ,
etc. • It is an important sursUtute for camo.u'ha.
!)riablis1'lnent methods: The most widely used and succesflful means of eotnblish
ment is by vegetative propagation, using cuttings or rh.:.zanes. l'!hen plnnted M

seed, the plantntiol1s yield 10\01 amounts of wax; the rcltSons for this is unkno,,!~.

Suggeated collection areas: The same as presen1;ly, i.e. from natural popula.
tions in nature reserves in Coahuila IUld Chihuahua.; collections are 'hcin~ flUte! ~

to select provenances (ecotypes) to be used l-lith the view of increasing l4aX
yield per unit area.

(iii) Parthenium argent.aturn: Canpositaceae.

CCl!Ullon nome: 'Quayule'.
Distribution. climate and soil: Its distribution as well as climatic and soil
conditiona are very similnr to those of E. antisj1?hilitica \-lith lo.hich it is
often associated. Also found in the southeast of the Stnte of nueva. lean ns
well as in Coahuila, Durango, Za.catecas, San l,uis de Potosi and eastern
Tamau1ipas.
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Clin:r"! tic and e,oil c0!'1ditions are described above under E. antimmhilitica.
Genecological variAtion: Sane provenances/ecotypes have been studied with the
view of eliminating resins and improving the quality of the product (nlhber),
but the trials have been tenporarily discontinued. They will be resumed in
1980, under a cooperative programme with organizations in Texas, USA.
Main characteristics: Shrub of up to 1.5 m height with laneeolate leaves of
a steely colour. Highly resistant to drought, growing satisfactorily in soils
of low fertility with a prevalence of li~estone.

Seed collection: Flowers from May to October according to altitude and rain
fall; therefore colleotion may be made from October onward.
Seed weight: No information.
Important uses: Latex for rubber manufacture.
Planting system: No information.
Sutrgested. collection areas: locations neighbouring Saltillo and Torre~n.

(iv) Atriplex canescens Chenopodiacoae.

Common name: 'Costilla de vaca'.
Distribution: Widely distributed throUBhout the arid zone, particularly in
Coahuila, Chihuahua, Durango, Nueva Le~n, Zacateoas, San Luis de Potos!.
Climate and soil: Wide range of olimates and soils within the arid and semi
arid ~ones. This forage bush tolerates soils with high saline oontent and
high pH.
O-r,neoolodcal variation: There is no information and no stlliies on natural
variation.
Main charaoteristios: Shrub of up to 1.40 m with high capacity for regenera
tion by seed. Drought resistant and particularly adapted to sJ.line soils.
Although it accumulates salt in its tissues it is quite palatable.
Seed oolleotion: It produces abundant Beeds whioh may be oolleoted from
September onward.
Seed wei6ht: 300 000 to 600 000 seeds per leg.
Moet important uses: As a forage bush and to proteot and improve soi18 as a
deealini~ing agent.
Planting method: Direot seeding in prepared soil.
Suggeeted oolleotion areas: Coahuila, Chihuahua, San Luis de Potod, ~...C&tecas.

(v) Pinu"J oembroide8 Suco.

Common name: 'Pinonero' (Mexican Nut Pine).
Distribution. olimat, and soil: Praotioally distributed from the plateaux
and dry slopes, from 200 lat N to the 11) states of Colorndo am Utah, about
1 200 m a.e.1. in non-con8011dated lIoi18 of varioUl!l' mountain !'Mges. Ave,rage
temperature between 16 and l8°C and preoipitation around 300 mm.
Geneoologioa1 variation: Three BUD-Speoies have bien recognir:ed.: i) var.
monop!'lYlla VOBS w1th single leaves, rarely paired, ooour1.ng in Mrihern Lower

Califomia and southem United States; 11) var. ed.ulis VOBS, with stouter
leaves, usually in fascicles of two, found on the northcm J~exican border
and the San Pedro :r.!&rtir mountain range of Lower C~1ifornia; and iii) var.
parr;yana Voss, with four-leaved. fascicles.

..
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Main characteristics: Tree over 10 m high, "lith extemal resin ducts and
smooth bark persistent for several years. Growing of plants in nurseries
presents no pro'hlem and is no different fran that of other pine species.
However, seed production occurs only every two years.
£leed Collection: Octo'her.
§ead weight: ~ 000 to l 000 seeds per kg.
!ost important uses: Utilized for fuel and building. 'l'11e fruit is gathered
and sold for human consumption. One kilogram of pine nu~s at present sells
in Mexico City for about US! 5.00.
Establishment methods: Raised in plastic bags, planted out when the seedlings
are sane 15 ~l tall.
Suggested collection areas: Sierra de Arteaga, Coahuila and Sierra San Pedro
Martir, Lower Califomia; also possibly San Luis de Potosi where it
is found in association with P. nelsoni.

(iv) Pinus nele;.2!l! Shaw

Distri'hution. climate and soil: Occurring in the mountain ranges of north
west Mexico, usually in association with P. i'\embroides. Average temperature
180 C with a 300 mm yearly precipitation. Rather poor soils.
Genecological variation: No infonna.tion.
nain characteristics: Low tree not exceeding 8 to 10 m, growing on the lower
mountain slop eRe

Seed collection: Cctober.
Seed weight: No infonnation.
Most important uses: F'uelwood and timl1er.
F.atai"tlishment methods: Same as for P. ceml-roides.
Suggested collection areas: Northeast range of S~~ luie de Potosi.

(vii) Prosopis snn.

Common name: 'v'ezquite'.
Distrirution. climate and soil: ProBopis st'p. occurs naturally throughout
n'orthem 1·:e:r.1co, chiefly in Coahuila, Chihuahua, Nueva Letm, TemaulipaB,
Zacatecas and San Luis de Potosi.

It develops well in the arid and semi-arid zoneB with rair..lal1 ~~tween

180 and 300 mm or over, and average temperatures a'hout 12°C. Able to survive
and grow in sites where no other species are found.
Genecological variatior.: '!'he' J.~ezquite' embraces a great number of species,
sub-species or varieties which taxonomir.ally are not well defined. However,
the three main species are: i) P. juliflora or p. glanduloBa Torrey or both;
ii) P. alba; and iii) P. torreyan8. The first mentioned 18 BtUJ'lted, with a
bushy ha'hit; it regenerates a««resBively, and could almost be considered a
weed. P. alba is 9 tree of moderate height growing in relatively more humid
regions (sub-terranean water cl08f!r to the surface). P. torrema is inte~

medbte between the two.
!~ain chB.racteristicn: The adaptation of the a~ove specieB to arid and semi
arid zones ill remarkable; they thrive both in Bandy and rocky lIoils and are
mther tolerant of high saline ccntents. To geminate, Beede mUllt 'he treated
with sulphuric acid or traveree the digestive tract of an animal.

II'
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Seed collection: August onward.
Seed weight: 30 000 to 50 000 seeds per kg.
Most important uses: Forage and fodder, timber, fuelwood, charcoal, soil
improvement.

Establishment methods: Transplanting from nursery. No artificial plantings
are beinlZ' made at 'Dresent.
Suggested collection areas: Nortl:ern Mexico.

(viii) Chilopsis linnearis Bignoniaceae.

Common name: 'Mimbre'. (Wicker)
Distribution: Northern Me;.:ico: Nueva Lec5n, Tamaulipas, Zacatecas, ChihlBhua,
Coahuila, Durango, lDwer California.
Climate and soil: See Annex 8.4
Geneoological variation: No information.
Main characteristics: Grows along brooks or ponds in arid ani semi-arid
zones, up to 9 m high, diameters up to 0.3 metres.
Seed collection: August - September.
Seed weight: No infornat ion.
Most important uses: Furniture making, handicrafts, tool handleR, fuelwood,
poles.
Suggested oollection areas: Coahuila and Chihuahua,

I
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8.3 EVALUATION IN MEXICO: SOURClS AND TEST SITE:3

Species Provenance
Test Sites *

1 2 3 4 5 6 7 8

~alyptus camaldulensis Australia x x x x x x x
EucelYptus microtheca Australia x x x x x x x
Prosopis spp. t-lherever available x x

A.triplex ~~p. " " x x x x X

Koehi:- spp. " n X X X X x
A.cacia spp. " " x x x
Pinus halepensis " n X X X X

P. maximartinezzii " " x x x
Cupressus spp. " n X X x
Simmondsia chinensis Mexico x x
Euphorbia antisyphilitica I~exico x x
Parthenium argentatum Mexico - USA x x

• TEST SI~
1. La. Sauceda, Coahuila 1 520 m a.s.l.
2. 1& Ventana., Coahuila 1 150 m a.s.l.
3. Villa Guad~lupe, San Luis Potos! 1 650 m a.s.l.
4. Sierra de Zapaliname, Coahuila 2 300 m a.s.l.
5. Sierra Arteaga, Coahuila 2 500 m a.s.l.
6. Todos los Santos, Lower California. 8 m a.s.l.
7. Sa,.,to Domingo, Durango No information.
8. Armadillo de los Infantes, San Luis Potos! No information.

NB - Only the most important sites are mentioned. Additions will be made shortly.

8.4 SOIL AND CLIMATE INroRllIATION ~R MEXICO

Maps 8.4.1 and 8.4.2 show the climatio and vegetation characteristics of Mexico on
the basis of information from the Geographic Institute of the National University of Il~exico

and the Secretariat for Agriculture and Water Resources, respectively.

Three important ecological zones are recognized: i) an arid and semi-arid zone;
ii) a cold temnerate zone; and iii) a tropical zone.

The arid zone is defined all that in which precipitation is below 300 nun a year with
dry pc-nods of 7 to 12 months, an average temperature between 15 and 25°C, and with It vege
tation consisting of XEa"opbytic plants covering less than 701~ of the ground (see mat! 8.A.").
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The semi-arid zone is defined as that with precipitation between 350 and 600 mm,
6 to 8 dry months, average tl!mperatures between 18 and 25q:, and with a vegetation con
sisting of brush and grasslands covering more than 7fY1, of the frl"ClWtd.

The cold temperate zone has precipitation between 500 and 1 000 mm,with average
temperatures of about 15°0 and few dry periods. Natural vegetation is arboreal :lr herbaceous.

The tropical zone has rainfall throughout the year, without dry periods , with high
humidity and temperature. Frosts are unknown and vegetation i8 typically tropical.

The following climatic data, extracted from various source8, corret;pond to the arid
and semi-arid zone:

.E!!2.! Location AltitlJie Rainfall Temperature Climate
Lat.N Long.W m mm Annual According

Annual Average to X'oepen
Average

Palmillas 23°07' 9~32' 750 408 1~6 c B Soh
Penue1&s 21°43' 102"17' 1.900 525 1~3 c BS . I. ,

1" ,.~.•
San Luis de Potosi 2~09' lOOO5J' 1.877 359 1~9 c B Sok
Tados lOB Santos 23°00' lleo11' S 182 22~1 C BW(h' )w(x' )
La Sauceda 25°51' 101°19' 1.100 193 1~9 c BWK

Soilll are rather variable. However, in the arid. and 8emi~id. .one predominant
I'Oc1cB am Boils derive fl"an the JuruBic, lower Cretaceol.W &II! hiper CretaclOus periodll,
toming 80il8 of the 'Ch.nut' type in the north of the country, and llierose8 fran light
S"Yto reddi8h colour, .. well a8 lithc.ob in tM hilher repon8. In 8oi111 of JUI'Usic
orisin there are localized. limestones altematin, with arka.el, 8eMIte Md claY'll. In the
Cretaceous loils, in addition to l1meetcne, there .are fe~nOUl concretionl and flint
noclules.

In the tropical zone in louthern Mexico there are re lateritio. or red earths which
ale\) are found in oertain parte of VeI'lcruz.

Yellow soilll of the l&t.,r~~ic gro\lll are 'l. "eat"lli in the Qulf ot Mexico in the Veracruz
area, and are associated with red. earths eo_tending toward the lloutheut in the central area
of the Isthmus, northem Chiapu, continuing through Jalisco and becQlling more irregular in
the high altitudes of the Weet.ern Sierra Madre. They are cCI1sidered. to be transition Boils
between the lateritic and podlol1c !lOUD an.~ ~o be derived fran a wide variety of rock
inolusions in calcareous material.

The 'prairie' 80ils ar~ looat.:. a.10l-t( ~lie wntern littoral, encompallling the entire
State of Sinaloa and. pu't of the St.t"e of' N~,yarit, JaU80o, Col1.-, Miohoac'n, On.xaca and
a small area of western Ch1apas.
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8.5 ITINERARY AND LIST OF PE150~ COll:)ULTED IN i.lEXICO

B.5.1 ITINERARY

November 1979

,I

Thursday 15

Friday 16

Saturday 17

Sunday 18

Monday 19

Tuesday 20

~!ednesday 21

Thursday 22

Friday 23

~aturday 24

8.5.2 PERSOll) CO?SULTED

Eng. William OW!lrra
Erur. Jes&! VelAsquez P.
Eng. Luis A. Gonzalez Leija
En". Avelino B. ~~.1l1a Salas
Eng. 1A:>renzo J. Maldonado A.
Eng. Sergio A. Ortega
Eng. Marcelino Zepi~n B.

CIFNE Engineer8 and Teohnical
Alejandro Reyee EnrlqueE
Home1"O PJ'lII1CO ~.e 1& Cruz
Mario C. De Llano PJ'o~

Pereonnel:

- Arrival in Mexico from Rome via New York.
Attended information ta.' t~ Republic of China
Mission to INIF.

- Intervie\-! with Enrr. ;Hlliarn CuenB, FAD.

Visit to INIF offices and interviews with
some professionals.

- Neetinr, with I?UF Director General, Eng.
Avelino Villa Sala.s.

- Bus journey to Saltillo

- Arrival at Salti1ln, interview with CIFNE
Director, Ene. Lorenzo I~ldonado and visit
to La Squceda Experimental Field.

- Holiday - anniversary of Mexican Revo1utioll,
Inapection or experimental work and overland
journey to Torre~n ob~erving native vegetation.

- Visit to experimental area, La Ventana.

- Visit to native plantations of Prosopis ~pp.

and ~riplex at Viesca.

- FAO, Mexico City and meeting with INIF
Director General and other researcher~.

- Night flight to Lima, Peru.

- FAD Programrne Officer in Nexico.
- National Chief INIP Forest Management, Mexico
- National Chief, Dept Plant Domestication, l07exico
- INIF Director General, I-lexico
- CIFNE Director
- Regional Chief, Fbrestry Plantations, Saltillo
- Regional Chip.f, 1,lultiple Use of Non-timber

Forestry Resources, Torr~n
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ANNEX 9 - PERU

9.1 PRIORI1'Y SP~IES: PEW

Characteristics and uses
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Indif)'enous

Prosopis chilcnsis X X X X X 1

P. limensis X X X X X X 1

P. iuliflora X ;C X X X X 1
Capparis anfjulata X X X X X 1
Tabebuia spI'. X X X ?
Loxopter;l6iurn Gpp. X X X ,.,,.
Cordia rot 11ndifolia X ?
Caesalpinia corymbosa X 2
Acacia macracantha X X v 2..

Exotic

EucalYptus spp. X X X X 1
*Casuarina spp. X x: X X 1

'1'J.marix spp. X X X X 1
Simmondsia chinensis X X X 1

* Also indigenous

9.2 PROVEN!",'fGE: COLL~'rrON3 m 13S nAD'S ni P~

(i) ProGopis spp. l·limoseae

Common name: I Algarrobo '
Distribution, climate and soil: Found between 3°23' and I;,ola.t. 3 in Per'l's arid
coastal zone with precipitation bet\-1een 100 and 600 rnm an'l average temperature of
20 to 25°C, on flat or rolline' terrain, sandy or rocky soil ,:;enorally 1erive '.
from Eolian or alluvial material from mo,mtain streams, pH 7 to 2.2, Doe~ not
tolerate very heavy clays and prefers sites with high. solar radiation.
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Genecolorlcal varia.tion: A s't1.ldy has recmrtly been started. on the existing
variation and taxonany of the species cCIIIIPlex. It is presumed that there are
at least three species: P. chilensis, P. l1mensis and p. ,iulifloJ'Q with a
variety of 1'rovenances/ecotypes with different chant.cteristics, especially
related to their growth habits; stunted, tall with antmdant foliage, lIranchv,
with or withrut thoms, fruits of different sizes end colours, etc.
1-!ain characteristics: Drought resistant duE' to a very strmg taT'-root s;vsterr..
In Peruvian conditions the species seeds twice a year. The seed is bard
and must be treated with sulphuric acid or pass throUA'h the di«estive tract
of an animal.
Seed collection: There are two seeding seasonsr the main one from December

to March and a short one in August.
Establishment meth'=1ds: Direct seeding or tranllplan'Ung from seed beds when
s~edlings are no ~aller than 30 em.
Seed weight: , (3 000 to 35 000 seeds/kg.
Important uses: Abundant fndt producer averaging 50 kg per tree. Used. for
animal feeding and other danestic purposes (, algarrobina' for beverages,
, galactanamosa', etc.), fuelwood., high-calorific charcoal, '!'Ioles (immune to
tennites). Roney tree.
3uggested. coll"ctiat areas: lembayeque, Plura and Arequipa.

(Ui' Capparis angulata Caparidaceae

~on name: 'Sapote' (Sapota)
Dbtrlbution. climate and soil: Aesocia'h. with PrOIIori8 sp1'. practically
throughout its area of distribution, ::unning frCln northern Peru (D~artment

of Tumbes) to the northern sector of' the Departmet of Liberiad, although
intemittently. Its main occurance8 are conctlltNtecl in Piura and lambayeque
where eoils are in general of the Calciortld II'OUPt havi", a clacic horizon,
with a very low organic matter conttllt CO.21-0.34~], IU1d l'H f'Z'CIn 7.4 to 8.2,
"rith light or moderately light texture. c&pparh 18 c1Jtou«ht r ..illtant and
thrives even'when plnnted in area8 where Nbran II 01011e to nU, although
rainfall in its natural habitat !. between 100 ancl 250 IIIJI, with avezoqe
temperatures between 19 and 25°C. It hu been lIq,..tecl nat it, leat CCln

fOl'lllaUon and lIuperficial root 8y1ttlll may tIlabl. it to 08l'ture the moilture
fran millts.
Genecolorical variation: No infomation.
r·tain characteristics: Tree which l!Iornetim.. ,row AI' a Ihruh when oceuring
on dunes. Seed of lov viability alii wbject to attack by X7¥lo'phagws
insects. Highly vulnerable to termites. Diffioult to ~v in nur-
series and very slow growing.
Seed collection: December onward.
Seed weight: No infomation.
Important uses: Fine grained wood. widely UIIed in crsttmanehip. Also llSed

for fuelwood. and the production of resins and muoUacee. Its ability to
adapt to sandy soils lind absorb moisture fran miltll IlU«geets .that it might
eerve in fixing dunee. However, there i& no experimental evidence to this
effect and the difficulty of raieing the Ipeei.. in nUl'lleriee may limit its
potential.
FAJtabliehrnent methods: Direct leed.ing in Piun. IccaUtiel!l, with irrigation
during timt developing stages.
Sucs...ted. colleetiat areas: Pium and lembayeque.

1
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9.3 3V'ALUA1ImI nr P::3U: SOURCES A1~ 'f83'I' 31 rES

Test Si tes*

Species Frovenanc(, 1
,.

3 4 5 6~

Prosoois spp. :';r,er ever available X X X X X

~calyptus spp. " rl y. X ){ X X

Ca~uA.rinz. s~~. " " '\ X X

:'amarix spp. " or X X X

C'1rp~ri: Epp. Inc.i[;eno ,~ X X X

*' Test sites

1. ?iura
2. Turnbes
3. Lambayeque
.:1. Chicama
5. Tacna
6. lca

9.4 SOIL ti.!'l1l CLHtAI'E nlFORMATION FOR PF.Il1

'Ibree natural regions can be distinguished in Peru: the Mstern jungles and
sa,va.nnlS t the central 3i arras and the des ert coastal zone. Thee e regions are fanned as the
Andes cross Peru from SE to l1W, in a cUIVe 'Pa.rallel to the CoaBt and tanning two practically
pa.rnllel mountain mnges which give rise to three regions with 'Well differentiAted.
cli'l~a.tes: hot and dry along the coast, temperate and rainy i&l the Sierras, and hot and
rainy in the jungle.

Coastal soils are in eeneral silty, of alluvial or~~1n and have been covered ~y

\-/ind-borne eanis. They border on the Pacific Ocean in desert beaches with deposits of phos
phoric rocks. In ad:!i tion, near the river mouths there are '.lndergro·md salin.."I.s rich in
pota.ssi'..Ull.

The climate of the inte~tropical coastal deserts have an average yearly tempera
ture bett-Teen 18 and 220 C, which is 5 to 70 C lower than that of other locations of the same
latit~de lue to the effect of the cold Humboldt current. Rainfall is scarce and irrer,ularly
distributed and may be canpletely absent for several years; when it does occur it is usually
violent and copious, although rarely exceeding 100 mm a year. Re~ative h'lmility is hi~h with
potentia.l evapotrenspiration of between 4 and 32 times the value of rainfall.
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'!he Sierras consist of a series of platea.:lX cut by deep val:e,jf:i, \H th soi 1s '7fmer;.J.lly
originatinlr from calcareous rock, mainly cretaceous. There is a transitional climate mainly
in the western slopes of the cordillera where temperature decreases as a function of ~ltitude.

The eastern zone is characterized by a temperate to sub-tropical climate. The chara
cteristic climate of the Sierras in general offers an average temperature of about 20C'C with
an average maximum of 26°C and average minimum of _5°C. Rainfall is very abundant and is COI'1

centrated behleen December aJ"n :""'ril, decreasing from 900 mm in the north to sane 300 mm in the
south.

In the jungle zone or Amazonia, soil~ have been for:ac,~ from paleozoic l:>chiGts ...i th
~n~.tic encrustations. 'me climate is tnically eq:4atorial with high temperatures ani

o
abundant rainfall thro·.Jghoat the year. Temperat~re,; averai;e 23 C In th narrOl'l yearly a!llpli-
tudes. Yearly rainfall lies between 2 000 and 4 000 :.lM.

9.5 ITINERARY AND liST OF PERSONS CON&J'Ll'ED IN PEIiU

I 'l'I NERARY

November 1979

S'mday 25

J.f1nday 26

Wldnl.day 28

'Dlureday 29

Friday 30

December 1972

saturday

Arrival in Lima, Per~t ("rom Hexico

Visit to FAO offices in Lima.
VIsits and various interviews a.t officeR of
the Bureau of Forestry and P\luna..

Holiday, anniversary of the In1'antry in Pent.
Air journey to Piura.

Visits and intlrvteW8 at the Piura Regional
Bureau. Visit to Prolopil and CappariB pla.n
tations With 'aguas negras' (etagnant water).

Visit to San Lorenzo Reforestation Programme
and; ndigenouE vegetation in Piura. anJ Sullana.
Retl~n air trip to Lima at ni~ht.

Intervie~~ with FAO Representative in Lima..
Vnrious interviet-lS at the Burea.u of Forestry
a.nd Fn'.ma. incl udinrr the Director of CIZA,
fl.erarian national University, La Holina.

ft~r journey to &~ntiago, Chile.
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9.5.2 PERSONS CONSJLTED

Eng. J. Christensen, Officer in Charge, FAO, Lima

Eng. Luis Julio Cueto Le6n, Directot'-General, Forestr'.{ ani Fauna, Lil:l(l

Eng. l.farcos Romero Pastor Pastor, Ass't. Di.recto~General, Forestr-J and Fauna, Lima

Eng. Herndn Guti~rrez Merino, Reforestation Departme~t~ Lima

Eng. Jos~ Vargas, Vice-Director, Reforestation, Lima

Eng. Salom~ Valdivia Valdivia, Chief, Reforestation Project, Piura

Eng. Arman:io Roren Rosas, Regional Director, Forectry and Fauna, Lima

Biologist ~~rina Ram!r~z Rios, In charge of Flora and Fauna, Piura and 1Umbes Region

Eng. Jos~ Yovera Suy6n, In cr.arge of Forest Plantations, Piura

Eng. Arturo rfuntecinos Vasallo, Professor, Piura rational ~niversity

Eng. Carlos L6pez, Ph.D., Director, Arid Zone Research Centre (CIZA), National
Agrarian University, La Mol ina

9.6 LITERA'lURE CON&JLTED ANI> CITED

3.

4.

5.

Anonymous

Castillo S.1'I.

Ferreira R.

National Bureau of
Natural Resources, ONERN

Ojeda W. and Otdrola A.

1919. Inventario Fbrestal en el ambito del
complejo hidrogen~tico y de irrigaci6n de Olmos
(I Etapa). Lambayeque.

1913. Dia&n6stico Fbrectal ue Los Departamentos
de 'fumbes y Fi UI'a. Direcci6n General de Forestal
y Caza. Mul tiffraphed. Lima, Per'.l.

1918. E1 AIcarrobaJ J' su estrllct'U'a flartatica.
Direcci6n General Fbre~tal y de ~duna. ~limao

graphed pamphlet. Lima, Peru.

1971. Inventario y evaluaci6n de los Recuraos
Naturales de Ia :::on/\ del complejo de B.."'l.yovar.
Office of the PreSident of the Republic, Lima,
Peru.

1978. Introducci6n del Eucalyptus spp. l10 las
tierras ~riJ.as de L.....mbayeque. Bureau of Forestry
and Fauna. Lima, Peru.


