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'r:'1.e cO:lBul tanl vinited Sere~lia. to e.dviEO the SO}·i. 12 projeot and th.e Sor:.a.lia..:: vO'/!::::­

~e~~ o~ =~~~e i~provum~~t ~~d ral~ted probl~g in the F.orth~ Territory. 

2 '!'i~i:;5 n.~d Scho,blaB 

~:-_e cO:;G~l turt arrived i;1 M0ciJ.diar.u ,8 Jar..ur:.ry a.t neon, er..d d.ft er :~?"·/~r'..~ ~ ~t ,,:";:...-;.:":.: 
~~~~:~i~:es p=cceed6d the followi~ day to E~rlGi~~J togct~er with SC~. j~ ?~v~c~~ Y.~~i~~~. 

i9-20 J a."'l'J.a.ry 

22-24 Ja:.u.ary 

3~ Ja..~\la.:'y -
2 Fu-:.:-..:.a:y 

3-6 :ab!""'.!a.ry 

D!.acU~5ior_ll i!'! llt:.rgaica with the Project lJ.u.na.e(;:', }.!:-. ~. ='i.~ ~ ':1 
~~d the Deputy C~fan~~~r, ~c Specialist, ~r. ~e~ ~~i ~:~r. 
Fi. e ld viai t s a.r01.Ud Bargoiaa.. 

Viait to aouth~cctern ~ona of HargaiDa: Sheikh Is~ a:! ~_ 
Tuyo \lith th~ dep"J.";y Co-!;".an~ar. 

Visits to Z~ila, Eor~~at _~~~d, Kalabeit, Tug ~ajaleh ~~d L~~~~~~ 
with Nr. Haji Nocr. 

Vied ts to B-J.rao, Bohotloh, l..inabo, Gara.da.g, El ]....!\cein, ~!.ea.·/O, 

~!a.it, Berbe!'8., ~OIO, Ga.a.:llibah ..,ith Mr. Ahrned Ea.ji Boo:-. 

Visits around Eargeio~. 
Report. 

Contacto a.'1d d1acusISiona in J.{oglldi13hu with Ooverr_':':'.l:lt a.u.t::cr!. ~:'.ea, 
lnnJP and FAO Roprcaentativ~o and SOY.. 12 Revie~ V.iD81c~. 

~:e ~ti~e!'ary aho~s ~hat ~r.e cori&ultar.t travQlled Dome' 3 500 kn ~~d vigi~ec ~~e 
:--!..::~.:- g-:-al!.r'-6' :C:leS of -:he project ar~a., 1dcntifyir..g the probl()~a involved ar.d a.u3e':'~:':-J: 
;csz:::e scl~~io~a. 

U?on arriva: in Mogadishu, tho conGultant met: 

~:-. Mch~oi Y.usa A~~lah, acting Diroctor-Gcneral in tho Xiniatry of L~,~~~~~~, 
?c!,6s~ry and Rt=.nga, Hoa.d of thu Re.ncc Service and C~:u.r.aeer of 't.::e ~).:. " ~ 
::':-v;tlct • 

. , '. :! .,,::'::.:-:'ted J;:.~.~ o::.er, Ac'ting Director of the Fcrcso;ry Depa.!'-+;::ent, ~l::i~-:r:' c: 
~ :.~:: ?:'=":w~ ~y and Ru.:'lgG, Head of th~ Pcre3t S£irv:'C6. 

>~::.f: r ':".;.0 Su!lior Agricul t\!.r~l Adviser to So:ne.lia. 

::'::e Govc:-:1or of -;na N.E. Region ~t Bu.r'ao. 

':-"~O :J6p~ty Goverr.o~ of tho n. w. Rc~iCin e.t Ru.rgeisa.. 

?r.s Devolop=ant ~~d District Affairs Offioo~a in Z&ila, Bor~t Ec~c~l~, 
~i~vo and E~rbera. 

~e had ~lso tecr~ical dincuBsiona with tho SO~. 12 c~~terpart staff of r~e 
e::ice:s a;.d assist~~ta. 
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( .... ?:-~R ?::t S:" t'..:.[~:I::' O~ of' Stoc~<-Rniainp,' I!:.custrv r-one. of t~c Bilr" • .ze l '?.1'lc1 in 
~~~ ~o~~~~n ~c~:v~ 

l 
.:.. i !~ 10 co:r_i.cnly bo'w'!: thnt the otoc:<-:-aising ir.di.l.G'try is by :a:- tile 
:-esc-..:..:-ce of SOo:nal:'a ir. ge::eral and the !lonhern Torritory in ~ici,;.le:. 

. ., --. .,.,,. 
I ; .,'J ,j'",.l.."J 

v~ich :-e?ra~e~~a ~ 7~~ 

goa.t.:1, $140 :.:;e:- :. ~ ~.:./ 
approxi~~~lJ ~~i:e ~~e p:~c~ 

~.o \"3.ric'..:,s taxer! !rOUl thene c:x:ports a!Oloant to about 33.25 !!'.illivn (~5 ~,.,!'::;.~.t 
o~ ~~e price paid to thu s~ock raiser). 

Sha.rp incroase in m:.:nber of ;sateri!lg points • 

. ~~ iOvo~u~t ar.d increased de~~~d on foreign markets 
(?e:-si~~ G~lf, Saudi Arabia and y~o~). 

~ 
!."l spi -: a of 't;,e pocr ranee condi'~ion5, all ~.nic3.la o':~e:-ve\! (i::. t:.~ :::..:..:.._ a c:~ 

~ :~a dry 6~a£c~) ~ing field visits wore L~ fai~ly good Dhap~ as a renul~ of a gcc~ ~~y 
\ 26~O::-. in i971. 

~.2 r~a r~~gas 

ii~,,';!'1O".!t !"efe:,r::'~~g back to :ha be6ir~i~4g of this century w::e=. gre.!:"~ :'::'-::-.;;:::":'':3 

~ ... e:-e:i b.:ge are.3.S f eCc.ing herds of rhinoceroa, elopha..'1tD) o::yx £!.J."'!d o"t!:.c::- b:~ c--= ~ J 

:):~ =:t?e:-!.e~cec. o:~f:ce!"o like }.ir. Raj! AJI.!".led Hoh~.moud al'l.i yr:;;u,.'1gor !:e:l :!.F.e 11:. :":_-:.e:. 
aji N~or well re~~ber ~ch better rang~ con~itior.8 c~ly ton years ago. 

-raz;s--. =- ~~.-. -"'-~I~ .. -~:···· ~-!..~--~:':::::-.~.~:~~.-'--~.o:..-.;..-,_ ... _. ___ "'_ ... ••• -_~_-'-. ..... ~ ... ::-:. .... t-:::.-.~ .... ~..:-:.:~ 

The decline in r~~ge conditions is due to sovoral causes, ~o~g thc~: 

l~pc~a~~ i~creaso in l~vaotock n~barB as a result of po~~latio~ ~C~~ 
a.::d dsC':s..~c. on foreign markots. 

Sh~p i~crea8c i~ watering pointB ~~d ~vstly cisterna allvwi~ tte :!.v~e~cc~ 
to =e~!lin 6.11 yo::: rO\'.nd. in tho sarna ,;xct:.s. Thin hc.o o:-c:-:er-. 't:.C ~.;:.~..::.~:.;;r: 

o!.d. ecr.lilib:-i\!.~ betwc~:l ::an-live.3i:ock and r.a.i:u:-a.l eccs:rs~c::.e. T':::~ :.:...::.:.::!: 
WJ.S a r"~..lltt ~ ~ of tr~"lS!l"..:..iitu10Q frc:r. Baud to pla-;e~'..:. a..~i CC':'::.:l.:' 

?le.:"n. 

~\o :-~.Ee r.:ar.ace:ncllt system r.a!l been ir:.pler.tcnted ~o replace ~:.~ :~c-::;.p.-: 

~:-~~e~~~~~ca ha~~t3 (~~d thic ic ~~fort~~ately tr~a in ~any arid a~~ 
B6~i-ar~d dev~lcpins countrien). 

( 
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A 3~g:"'.:'ficB!'.~ improVWlent in a.nimCl.l health cendi tiO~.3 have been 3.C:':i u';..:.:.: ~~ 
;;.;>:' :.ooti:3 havo b .:!on cu~bcd which 8.1130 6,'T6a. tly cC:1.t~ibut{:a 't 0 ~!: e ::: ':.."<:;.;:. ,,-.: 

1 i Yust ock n~bc:·a. 

£ !'-":.~"'.\\ .. r.""\ Gett~{\~J>·,"t ll-"'la.' e.xt~l~f.:ion of to'tffi e:.r..,~ villr.r~co currcr.1:::.!r.;(.. b .. " V- .'<. .•• -,-""'- "'_4 ~-- .... ,-,- ~ 

G~'''c:-s~ k:: wide circlca of rllined r8!lgol il:.dn (p~::na.."1ent o"c::~a'!.i:.:.;). 

"".~ :::'i~ ait".ls-::'on \lerE; to continua~ i;~Q livaotc:k ·>io·..Lld cave to de;:e::.': ::-,.:;=~ a:::::. 
oo::;=,'! .;;: s';~=:1!11 :-ai.ns 3.S the propor~icn 0:" p~!'el:.."liE'.l lvdder species c..cc~cas£;s '",:, -.;, ~ :.:;:-
;::-:.:;:.:.~ il.":.:! c·:c:-'crc· .. ning. T:."le re&"'111t would be c~taBtrophic locces \o.'he:'l ~~(I c:- ::::-e 
-:-::se::'';'-;ive :'::O'J.-::t yearn oce'..!::,. Correla.tivilly tho p:-oportiona b~~w~\l!l !!'~e~:':e!'~!:"; 
.'::. :.!~~. E.:~_. ~: v c s ~ O~k, ~9,\31s'-~~~'S ~"_~ 9¥1t.~C;.: '~-;,~{g~\~t._P-ipl>9~~r9.;l··.OJ,:~~~1.i.:' .~(~ii~~,~._~~,.~:;:: 

-~·~:·:-~.i~e -t-:-·P~'02c: .. tionD 0:.' 13hucp and cattle aa han bean observed in other lli=ifll!" cC"..:.:.-::-:'r;c • 
........ ~...-;."LC'-.,,_~-: ,_,. ~.: •. ~;-:--_-..:~ •• ·.I)-.;·:,.,._~. ___ ;!"T~~. __ - .. - ... J·· .... -... ;r.,-.... ·' .... ·,,··· ... -:--';' - .. :.-.~ ........ '.-- . - " -.- '........ ~~, 

':':~O·.;t-. t ~c,) ~a.~bCfl ::.!ld 1 i vcotock i::'ldu:'ltry of teo nor~tc:-n terri t o~y i,avf;. rea.:::!:ed. a. 
:~~:!~~ ~t~,~, tha oituation i9, ho~cver, far f~om dosperate. ~any ~~cour~~~G !~~~~ 
;:~ !"e,:c~:'i.e=': 

~~e Covc~ent, t~e local ~thorities (andsometirr.es the stock ovr.e!"a) a=e 
awa.:'6 o~ the importa::.ce of the pro~le:!l and willi::1.g to solve it. , 

A ?~.~ee ~~d Liveatcck Se~inar was held in Du!"ao in December 1971 betvee~ ";~~ 
.!..d=.i:-lis~~a:tio'n a.nd tha otock ~aiaers with the help of SOMe 12 projec~. '7!:e 
~~co~~oni~tiono of this oe~inar arc connidered as ~cellent. 

:-::~ .!.:.::1i:.iGt:-a~ion prepared a la.w for entc.blinhing a Range De-n:'o;r ... e:lt :'~::' t ;~ ... ~ 
~.:~r; ";2.."'Ccu on ~iva5tock expo:-taticn a:ld marketiIlg-lI Jlhic!l is await:.::,; C~\··::·:_. ~ .. 

I ~ ;.~::. 0" .. 1 P.a..,ze Council \(111 b ~ est ab Huh eli to fo""'.>.ls.t. polio:.' ,.:.' , . ..: I' ~ec:s~or.s co~cc~1ns rango rC8~~rceB. 

,,, Rar:.£"~ a.."'ld Livootock I:np:-ove:-ncnt Annociationo ha.ve bCbll t;star.l:'n~~od C:.::c;.;.~ 
a~ock clme:-s. 

A~~~t 2~ 000 ~~2 of ~a.noc reS6~VOS (do~~rrud grazing) are boin~ dcl:~:'~t~ 
~i:l b~ im?le~e~ted d~rinl the next rainy nuaoon, withir. the fr~~ew~!"£ c~ 
?~~se and Livestock Improvement Aoaociationa. 

A c~~~try~ida R~"'lgo Sarvico will be net up in the near 1uture. 

... ~ 
(4. ..... 

~EX?G~iC~Ce shews t~a~ in rn~~y perts the r~~go6 arc still able to recovc= 
a.!t e:- 1':-0"; ection dU::'ing a. goed rainy !:~1l0n. And 't11is is bcir.g reccg.:"lis ei 
by ao~c stock o~~ors (in Bohotleh area, fo:- i~ot~"1ce). 

7~~ c.xclooo.l:-as of 1 ha. ea.ch are being foneed ,,,l.!.ch will pr,r:r.i-:: :':".e:.;.u:.:.r.e.:'1!:',": 
0:" t~e proc.uctic!1 and potantials of the r.la.in rc.:!r3'B typez and tt.lJir a.bi2.:.. .... J 
to i:r.prove. In tho s.uthO:-'C opinion, the siteD of t:~C:lne a.clotl''':':-€:s b,:.'/:; 
bec:'l VG!"y \fell selected t avon if flo:7l0 of them CC"..lld ha.ve been loca't-e:' c~vse:, 
to ~air. roa~e to facililate accG~sibility, control ~~d allow core ce=~~5t:a~:ve 
value to people travelling acrOSB the c~try. 

All ~~esa facts ~d oth3ra mu~t bo or-edited bote to the ao~ion· o! t~e Gcve=--=-e~,,; 
~_-::. :;.0 s.:~. i2 ?:ojElct. !lovll~tr.eIesa, there is utilI nTJ.ch to do to i:tprove ~:.o rL:..::~ta 
~~~ ~~e l~ves~ock feo~ing con~itior.s. 

. J. - A. ~~::)2·~ -OJ.' ~% .o;f t.he can~ va..l~-4l ·of tn-e a..'lirnn.l product (i! .ro:.l>o:'t.od wC'.l.ld sec ~ ::;.:..-.:-:.] 
"'4~I~~<t\~~~~ ~~~.;~.'i" ~.:' ~A~! ~uJ.u o~ .. t~~ i!l2)~t :f:n !"L~"} J.''''\'''\1l'Q~l ~~J~ ~;j y~~-:",-,: 1 

;:,:"-:ce .t~ V~:=-cr.411 t~~= i::l tha Ll:.;."'1:~tin.J' p:t'vc-:;':;~!3 :':~:)UJlt to e.bO'-lt 2;.;t. ~=.~: ;~.s 
s !"e:~v~~;=~~~ ot Y4 c~ th~be t~e~ ~ =~So rc~c~cz~ • 

.. _- -. - ---------
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~5~~ ~OW :8 ~or field actio~. 

Establishing a t~ining and de~on6t~ution centro for fodder cropa a:.~ r~_:~ :~­
~-ov~t tec~L~iquea ~~d local cemonatration ploto in the main ecolo~~ca: ~ca3. 

?e~t l.r.<; . ~.~.i¥.'~.~Jf~~~~~ r 8{'~-~;~~.~:~~ ~ .... ~ .. ~Tl\~}..e~~.~~ . ..:~l!,~ cM.x~1 . .fIW~!:~:;'",-~~t;;.~! 
a.nd.=,~~:~~e .. ~~~ }.~~_e~~c.i.l~.'(.~~~.~P~ .. 5l·~.2<?5?~a~.~,9~~. The necessary ;.ert. Cr-:oe.!. 
wo~ld be trained in the training and demonstration c8~t=e re:e==e~ ~c ~~~ye. 

Lor.~-Ter~ Targets 

Collect all necesoary information on livestock n~~berst rar~e p~oc~c~:;~ a~~ 
poter.t iala in o:-d.er to d.ot ermine the atocking rc.t.au a.::a. set u, a a 7":'.#.';' :-e.::~!; 

;>ol:"oy a..'1d devolopmc."1t pl~'1.I1irl(;; bao~d on range ccoloty maps in e~:;:: e:;;:og:'r:al 
~O:1e. It ~ill be necessary to control l~y.~~toc}: nu.~~ero wr.~~,~.,_'p.?f:S !-:-"; 
nilcessarii~.''';~~ly'''''deCre~6o"'ln~~E::~a~cJj...Qii:"~-R~'·~~e:c~rit ra.;i: ... - 'I:~ ~.::t(;"~:t -~:-.J: :.---.:. ~r 
·c~-·la.;:o·s "ra.lsed''''per'hUna:r~d-';W€:; is "baroly 50; 80 perce.~ shC"~ld be a. ::-f;~SC:.E..:::' e 
ta=get with fai~ly good feeding conditions. 

Pod~er C~C?G development 

}.s H.3. Oillile.."ld pointed out in .l;he reco:n::cnda.ticns of ~.i6 r(:~jlj~-; 'J: ~;.:~ 
II:':-.e c~:.x ~ft~le 'n'hol e quC6.t. i~n OI~ the progrCfJl3 oft.he. SOr.l,~l_i 1 i~G ~.r .. '~:. ~ a'~:~.~~:;) . .:~.,... 
':':'~·::.s:.o~ 0: :cod fc,::, his stock in .time.:.qf drought. No~~~~er hew vizc:r&..:.t3:":' ',(a..~;.,::, 

i:::~:;:ies :'!:IlY be i:::;r:6ved. t ~"ll'ac~ 'the f·eeJiir:S.·of liVc~:t'o~~Ji\;r.ir;g:t!~1~~~ii:le·· is 'p:-~_':'.~-i ~c!': 
"':'!-;-;:"e ~?f~~~~~·r~}! .. ~' ~~ ii~:~Z~_ 7!:~~ I.l~~~ is r~c_~gni~~d 2.:~~.'~- r.\F~.G~-··fC:=: /:~~i- ... 
·, .. ··s·1:! ::I 1 -ea.-·· ~r." ~":-n~a;Tve "'-'~Gses o~a'" collocte .... ·00 l"'+e 1'" ... ,.,c '::"':>5-- 'r-'''~ ~ ..... - .. g ... -~ ~..,.d:! .. e-J"" ..... ~_:~~~;_-.~~~~.-!:.~~-~----~-b .... ~-~-...- . -_ .. - I~ ...... _., ___ ..... ___ ... ~ .. , .. ! ~,~, __ ~~_h:,,_~~_.,~~_, "'.~.! ____ !-/".:_.;~~o 

.z:-:..-a.-;elj" Oir.".S=~~;:y.e.a __ i.~~ ~ig'lc~~~.~~J~~];'~~:-~ .. ~i._:-~,;rice of So:n .s~il!.:'::~ 75:; -;0 ~ ;;:': 
:~~:- l!. i .... o-ton. lor:-] load. Say M a.vc:-age of 1 000 Sng!J. i.e., apprc:ti~-:G:y S:; :=~:-
~c~:-ic tc~. h,~.f~~i71[; ,], minitritl.'n daily main't(!;ncnce roquirc:T\fjnt of 2 kg of tr.::'a r;~~~ 

::3.:" pe:- Sh(\~P7 ~'he cL1.ily feeding coat is a.bout SO.15 pe:- 3!lGe:~) "'hic!l is 6!"'.~:'7:.:r-.;.:z ~.i 
-..::: e.: v;:c:-:::, c .1/ T:'l 0 po~ o:li; ~al for ~<Y/!!ES __ '-Q.;W.G;: _c:~~~~.~ ~~_.~E:.I?_o~~:t a.:nJ.j __ ';:.~~:.:1l it. 't :#. E: 

..;s;;:~:-~~~3~ 3::::::_ n:_e_~_<?(_.~bu~eiI'~' .Kcl~5:1?,ei.~ f., ~J:ld.u~o::'~!-_.~h~<?~ ... bc!!~fJ:l .. ;~;:~.~_ £9_~.~_ .. ~-?-_~::~;:.11 -
.::0 ~ 0 ~~v·-::-w-iJl§..~*-n.9..h.~lJ. .. 3.!1d •. !!hore soo~ .doep a}.l~"i~l tu":.d:"u:::. t ez;;urec.. fJ ~ i. ~ .. ,::-:.:,~¥:f~.v 
~· .. e:- ~O=6 tu;". 150 000 hectares! L~'the"writer's rough eatimation, t::"ere is a. ;.~~e=:,;!.,-: 

~...-..-~--

27 A c~~el-load of sorghum straw (1~0 ~) is marketed in Hargeise at a price of 
30 So=. Shillings; i.e. $0.030 per kg. 



----------...;,,;...-.;:..-~.......;. 

5 

(: ;~~t 20 0:0 h~ north of Hargeioe. Thin ar~ is 0.100 the ~~in.~~~lc-?I?~~~~~;~ 
..;':..~:.. ... ~ :'C:-.c. '2::1ese a.re the: ::'easons why a training and demonstratio!l ce::tre s;.C"~_~ ':'0: 

5E: ~p i~ t~is region (poosibly Kalabeit). 

:=:;o::s'";raticn plo-:e should a.lso be set up in other areas (!brao, 30hctle:-.) =::'C.::.o
;,:, 

:~::a, =e:-~c:-s., Le.a-lw'"'lo.i) to explore the feasibility and. economic va.lue 0: g:-cw:'::!; :':~'':';:·o:­
:-e~:~~~~~ fo~cer crops under cortain conditions (watershed managemen~) in t~~ae :es6 
:o~·;o ... ra.bie areas. 

!r. the above~~entioned north-western area the main fodder crops to be gro·Jr. a~~: 

c~~cr.~~s ciliaris 3u.ffl e grass 

~c:~~hos biflorua ----

Cact\.:.ues 

Thornless fodder acacias and other legume fodder trees 

5.1.2 Ca.ctuaca 

5.~.2.' Ge::eral 

::-:c~d.:.~.n.~~~e .. ?J.~s;'-<?WJ:~~_ .. ~"EEill.~9_~~?Y.~.~!~ .. ~.~ .;:~-,t'Jg~'1££~l~y.-"}·~~9~.i.u-AS; the : .. ~ ..• r:-~ 
~~~ s~o~~ cw;.e~s are no~ yet p~eparc~ to grow tniE fodder crop. ?~t this does r.c~ ~~~ 
~;o.:.~ ::o-:!lir.~ snC".lld. be dor.e now abau.t it. The duty of -the project is to oe-: ~;> c.e:-.::::";:,a:::':= 
?:~;s ~~ r.~rgeries in or~er to convi~ce the people. In fact, speaking ~bc~t cact~s~~ ~ 
;-c?::e:-a.l has no ~aenir.g since 'there are about 300 apeciea in the gor.-.:.u Or."..!.::~i~ 0;::':: ?:="t;.,..::.~ 
:~~ 50° Lat. Sor'th to 50 0 

La.t. South. ~'1a.ny species he.\'rc no feeding i:!te::'e:s'; a.:.:./c: 
~e =o~ eco~ogically aCapte~ to no~hern So~alian conditions. So~e s=e ~~~ge~c~s ~~~is :.~ 

::.e :-ar.eal~ncB 1 ~u~!...!.~~_ .. ?..£.the~~e __ e.x~~emalY-zE~~~:!Y.~,._:.?.~~~J:. C;:0;>8 p~~~lY c.cc:;J~} 
C]' ~l :""':"":;l.r.a:lts. ------_ .. ...-...... -

Lot us give a fow examples from dcvolop~d or developing countrieS tr~~ueh~~t ~~c 

~~ :~e SO.lth-Eastern USA (Texas) spineleos fodder cactus (Opur.tia allin:~.~) 
::;:~s cee:. ~J"'"":l as fcc.de:- foT' at least 70 yearfJ (Griffiths, Hare and c'tncre). 

~~ ~O=~~-sa9~e=r. 3r~zil tSartao ~egion), whe~e the ecological co~ditic~D a=e c:cso 
~:) -::-005 e 0: r..ori;ro-weo~ er:l Sonalia with f,3ir:!ilar vegetat ionj the cat-tle i!:.c.\!.stry is 't c ::. 
:~:-be .~~~~~ based ~~on JOO 000 ha of cultivated fodder cactus ~~d the yields reccrc~~ 
?e= :'e~~a=e ~ay reacr. 100 to 200 tons of green fodder yearly (Correa de S~~za, Bcr:.~a:sc:. 
~~ ~:~ers). The specieo and varieties cultiveted in north-eaotern Brazil a=e: 

C~o!...""l-t ia ~ indica var. inermis I locally named "palma. gigante. U 

O::'.!nt i3. inermis - rtpalma. redondau 

Nopalcs ccchenillifera - "pa.lma. miuda.". 

The ca.ttle are reported to ingest up to 60 kg of these cactuses daily ~r~g ~~e ~7 
s e.lSor:. 



!:l. ?~..!~~. 4.~~·C(':! in. t~~: .K~:: -)n :~.~ .;~_~ 
:c:..:'e:, ca.~-:·~a,. A.:ri~:~· a.'"1¢ ~~ . .+t ..p·1'·1'."~"· ,. 

~~~e ~,d G~he~s). 

~ :~.; ~::::.:'.L "<'~ r.: .. w,,;-p ~~~.:r.·h"~· i~ ~rt :,.. .... ~\·'.;;~.c~. "":: 

r..: ... -.. r~:!'>·';~~6: ·.:f:~~~Jr· :(:~.;~~'\ (~.~~~~" ~~~.~;~,,~'-.,.~ 

Rese~ch and selection h~vo been carried out to obtain ~proved varie~ies. ~~e 
s~eciea ar.d varie~ieB cultivated in this region are: 

O~~~n rcbus~~ c~ltivar 

On-... ..rl'tJ.a. robu9ta cultivar IImonterreyU 

O~tia robunta c\l.ltival' IJrobustatt 

O~~tia ~G:cauliB 

~ Uo:-th Africa fedial' cactuoos (Q. ~ indica var. ine:rjds, t'.ai:lly) a.:-e ce~:-~ 
c~!tivated in the arid and aemi-arid zoneo. ;~isin, for ins~~~ce, hns s~~~~ ~JO C~~ t~ 

o! cactu~eo and 10 000 ha aro now being planted yearly in tha arid ~o~e Wi1h t~e r~s:~~~:e 
0: & ~orld Food Progr~~~e project (Project 482) ~~d an FAO project (~~~ 25). 

!n Sicily, cactuoes are grown bo~h· as f:'Ui t and fodcier C:-O?9 ove:- s~e 1C~ C.:~.: ...... 

r::t-~._-,,~.h;2!f.~ .. ~r.~~ . tr"0wing . fodder ~act~sca it) conBide~ed in ma."1Y ~.~4!S~~~ .. s.:::-:·:"~r~;;i 
cc·.:.~t!,r;;a a.o ont;) ~f __ ~.~..J1~j~!~.,~.2.~1,~~::i~2~,",~!.".~.h9._.t)~Jt4.~nlLJ.!.~:~d~_~o..(_tl~ ... ~.t~~.:~.~:.~~ ... ~,.~~ 

... ~:.e C:l..<e~ ... ~;;:- nuo, there io no reason to believe that this solu-:ion, ~::.ic:' r.;.s 
~cr~ea OUt succeosfully elsewhere, would not bo effective in No~~ern Sc~a:ia. 0~ ~~~ 
:; C';.~ :-ary, -: ;.ere io ev1dencethat the._ecologic.~.~._ qpndi tio.ns a~l~~. the-:~ri '~J..~ 0.: £! ~"/~::-~: 
c=-c~'.!a :~od:.(;!' specic3~-Splnclc'a~D~6-P::!ntIa. ·f~'-Ciu:sir.:dlct'. "trive (up to' a-':5·-::i-h::.~Y·l;'~::~ 
..... s;; .. i I • ~---....-...-..- •• - ... ?,;,a..=es l:i ::.a.:-gel~a "'1 tho-Il't irrigation. 'l'no un.ClQ in tr"le ill A.-nO''J.Cl, tee ~::';;~:- a:::. _~",'-e= 
S:.eii:..", :'n aigavo and els(;whero. Nona-lea. co:hr.m.:tllif~'!'ry, "tr.rives in r:..s:gc:'c!!. :..:: ::-.e 
:.e~~e8 b~\.: ... ~:'i:".6 the club hO".lse garden. 

O";~er cactust:lG might be in'troduced a.r.d tried, fo:::' insta."1co: 

C;~~ia ~~dul~ta (cbeolutely void of thorns n~d glochids) 

O:),':''1:i8. fus:'cC!ulis (spineloss) 

O~~~ia m~~cantha, apinelezs variety 

S~.e other speci~9 and varie~ie8 have beon observed in the nort~e~ re~i~~: 

O~~~ia. ber~eriana, spiny tj~3S Rargeis~ 

Ov~'1tia ~ inCica vax. ~~vcla~~: Eargaisa, Kalabeit, Bohotleh a~! o~~e~ 
local:-;ioa. 

J,I. .... 't. fits,~ __ n..~.~~Y;Pj) ,~;IL !9.~),~a;t; ... gr~l' ; ;.~ . ~~!~.~~~~';:~~~._.i;! .~;~~..z:~~ a=~ 
~~ e.n -; We at 2. '_L~l;L .. !:~f3tJ:~~~~_~d.~.&.-:~.~,~.d..~~ .. E 0E~A~.F .. __ ~:-9E...~£':~PtPJ:.~\~,,~j:::.w.~.:;~~d~':' 

':: .. ?<.: ~ -;.:: .... :~ :'ch e~t the f:-ui t B. T~if\ ty?O in E~a.vi.ly: 'or~~fsed ~ c3.."':>013 a..n~. ~~'.1 
- _ - --------.---------- ..•.• - •• -.'.; • ..-.... ~ .... - ...... "'_-.L.J--.;: ........ ,'. _ .-.-_ .... ~, •• -., ..• "- -~+--,-_c -___ ·_ ..... _&~ ... ~··'_:_."4~ .. ··.- *- .... 

~:...~_!t.~S;'y',~~?E'~f'.' rc?di~g_tria.l~\-:i~h c~ttJ.e_ ~~g_ p:r9~.;.".~;lC_c:.~~s_~_:_~~.~~ " 
... :; -:. :~.:. ~,,~ ~~:J.~!.~): e~_~~-::~~~:~.i~ .. "~l_~<:~~.~~, ( .. d.~~~r~~.~!:~.P:~?c.;.~ ~-p4asJ.t . . .-:.& p:-;;:-.:-:-. -: :. . .::: 
:,.' -.:'::j ""rl:-:e~J !.~ :lot a.dvised, it nc.s e. :-o:tner lcr.( p:'od.uc~ion pc.-te~-:is.:' ~~~ :.:.: .... :: __ .., 
:c:.~:.d.i::'!l.:. a.n a fod-dcr crop (too difficult to rrw..ni,-o,13tc and more or l(i.2:: !'-;Ol;;".~;;:.::"~: 
~c:ep~~d ~y ~ni=s13). 

~---------------::=----.---:..-.-..:.:-=-. =:::::-::-::=--_._- -_.--_ .... ----------' -

I·· 
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?~C second type, which haa long yellov 6pine~, 13 a noxious weed w~ich =~J ~~~~~e 
~~e r~~oa5 ar.d ~~st ba k0pt under Devere control, or, Dutter, totally el:cina~cd. 

~a third abov~nam6d may be used ac a fence i~ the foddor cactu~ pla:.~~tlC~ (~:~~e 
?:\I"al~el linos 1 m a.part) but cannot be conDidcsrod a.D 8. useful fodd.er crop; ~!.I! ;~~i!~ 
a~e e~ible to ~~ar.s. The ~Titar doeD not claim that fodder cactu~ea a:a :i~ac:e ~~~~~~ 
~:-.a~ \(i 11 sol va all the feeding probl~6 i:1 Soma.lia. iht they c~"'l cor-;a.iIA:Y ~r:::g i;.:' ~'- ~ 
a eie;::i!ica.."lt contribut ion to it, provided tr.at tl1nimum technical apl!!cificat .!.c:.~ a:e 
c!oeely ca:ried out. So~e p=oblemG ~~y arise in devoloping this crop. =~ce :~ 6~C~:~ :~ 
~evelo?ed vi~~ ?~~der.ce in domonstration plots, end tho planting, prod~ction ~~~ c=c~;:~~ 
~ec~w~i~~es ~y require local ada~tation. 

5.1.2.2 Ca~tuB production and ~~imal feeding t~chnique6 

The fodder cactuses should bo plar.ted a.ftor the beginning of the raiz:y ne.:..sc:"'. 
w~e~ the rar~e species start growing. If pl~ted during the dry seaao~t 86Vt~e ~~e 
ccc~ld occu~ f~o~ ground squirrels or other rodants or wild life, ai~ce thie cec~~s ~e c~e 

of ~he r~re green fodders available at that ti~e. 

T.~e plantation must be carefully fenced and no animal a~itted. Vne~ ~~~f ~~e 
jo:n~s o~ pa~6 (cladods) ~~Bt be left to wilt for one week or BO, otherwise i~ ~:~~ei 
:;. es:.,Y a."ld. -:urgeDce....,.t they may rot. The soil L":'.lot b 0 doep and rtl.!l-in is d.~s:':"c.: le, 
·c::.t a.rea.s :'looded ?eriodically for Bevoru.l day3 r.lU3t be avoided. Tee p1a:.-:a:':.:'':':: :'s ;':'Z".:._.: 
:-:s.de in :"C'tl8 a.bO".lt 5 m apart. S.~:t.ll trer:.che:i of 50 :x: 50 cm are dug ir. cc.r.~c·..:..:. 1.::-.. -: 
3-~ kg or sood sheep m~~~rell per lineal' mater (6-10 tona/ha) Bha~ld be ?lace~ ~ t~e 
:~::~~ of tte tre~ch ~"ld than coverad with 10-20 ~ of soil w~~crial. On ~cp c; ~~~ e~~: 
~ate~ial double jOi~tB are laid 0.5 to 1 m ~part ~d the l~~r joint to~ally ccve=~~ :] 
a.::.ot!:er layer of Boil ma.terial. The remainder of the soil materia.l f:'c~ tr.e -:=c:~c:. 
s~a~:d be left as a s~all ba~~ on the lower aide wherever the gr~d slopes. 

5 rn 

Har.~ri~ is eUBQntial to obtain a r~pid gro~h and good yiQl~ an t~e pl~~ is ~ 
:-.ee:1j' r.i troge:'\ ~cl!dor. Tne grou..."ld catv.een the cactul3 rows ahau.ld. be plC'.;.s:''3i 2-':' --;!.=e3 
ye~~y ~o ~ir.tai~ a good mulch and allow th~ best water intake possiblo, veeis ~~B~ :e 
ca=o!ully o~iminatei. 

11 Great quanti1ics of m~~~e are available everywhere in the livestoCk p~~8 
(Z~=ib&B or ethor) which are not actuall~ used. 

- -- .... -------.--... -.~------.--- ... ----.----- .. :-- .. . ..... -.- ~ .. ~--_ ... ,,_ .. - • __ 4_. _____ .-.-- _ • ________ . __ .. _. 
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':':~tl fi:-st yielc. m3.Y be cut 3-5 ~J~2.1~5 ;:.f"ter pI r .... 't. i'ntr. , dap~nd.:'..:"g C:i ::'.;: ~':;:::.:' -::.:.''::.::r::.= 
~. ~v~~ (:i:-st yield ~~e~ the p:~~~ re~che3 1.50 ~). After e~cn crcp?~~~ 2:-~~ '"; :: 
~ .. -~~ pc:- :-...3. will be cprcc.d bc-t~cc:l thE: :-o'Ws. T::o planta are cu-; a.t ":::;'([.::'; 1 :: ~" .. : ,'>; :~:-:.-:-=-:. 

: e';el. T::1l crop is co:' 1 Poct ec. durinS tl18 dI-:,r sea..o-:;n overy 2-3 lca=~ C.i:;Ji;T.':'::.::- ~;. ~ _:. ~:. .. 
c:::-.ii-;iO:-ls. In or<ier t~ obtain a contim:'OU3 product iO:l , t to 13 of tte r-:"<!:.'";::.-;:c:-. .::.':-;':::' 
':. '; c·~"; ov~r:J yea:!'. There is enO'..lgh plant rr.ate.ria.l in Hargeisa to ~gt2.bli3:-.. J.<:.'n::~': :.;:' '- ,.::~~ 
;::- :·~dc.~r ;i!~tation nurscrie3. 

C=.)??~l~F a.'v1 feeding t.zchnique:l are va-ry oicple. T'ne joir.'ta ::!-re. c-.;~ · ... i " " ·.~!.:"l.·! 
c:- a la.:-f.e kl:i:a and. cc.:-ri~.j (.:,:o.y to th~ fccd.in.~ plcc.;o (Ze4"iba or oth? .... ). _. ,:: ... ~:-~ 
.:.::..~.i~tec: 't;.e pla:&t~l.t:O!i 'rlould bo :'llpidly c.eo-;roycd '0:; vv~~'-bro·r.oir-.;;.·- - _'_'. ;:'.-::. 
::...~::..::'.3.1 CJ.,.i. ab30rb abO'llt 10 percent of it!) bcdy woigh-; of cec-;uB d.:.iJ;' (~._";. ';' .. ;;:"-; <,°;1 ':: • 

cC"..:.:-se, c.ifferences !'rom o~e a.."'limal to the r~e.xt withiu e~cn tj'!le of l:vi.:~~o:i;:~, ~::":::'~:' 
~:-.cse a-~i;:oa.ls receive o.bo-.:.t one percent of th~ir body weight ad d:ry r01,;gI:G,,:;e (s::-:~"" I 

c:-\:-..se 0:- f.3.Y). T'nio Dmnll a:no'J.nt of i3:ry rcugh3,f;o is necessary to pr rJ'/5:lt r...i.~:-:-:-:.r::.., 
'loI'::ic}: would. result from a. pt.!re cactu.s diet. As tho cac:us conte.inn 75 'to 05 p~~f;:'-."; ':.: 

v~~er in t~e dry season, the water noeds of the ~~i~alD will conGiderab!y be :-e~c~i 
(~ s~ce~ eatL~g 4 kg of cactus a day will thus absorb 3 to 3.5 kg of wat~r w~i::: :~ ~cr-~117 
e::O'..:.r.:-.). T'r.a a.bove ciiet is aufficiont for rna.int~nD.1lce. For fattc:1.i:'tg, t~~e rc,".!..:=:-.::"':7,2 
~:~l ~e re?laccd by good hay or preferably by co~centr~te with a good ~:-o~ein c~::~r;~~ 

·:a.cacia. 0:- other legu:r.a pods, for ins~a.'lce). Fodd~r cactuses ha.ve a cr.e::.ica.l c~;·:;:!.":i:=­
s~=i~a: ~o fedder beet ~~d a si~ilar feeding value. 

5.'.2.3 Atriplex (saltb~shes) 

~ ... :f~~~e':_~~~P~_ntA.· nu.~:nulp.ri~.I A. ha.li2) .. ,.~~;L-~J~9ng;i~'~ ~.\q?-9~~?:.R.==-~~.~~;·Tj .o::~ 
-:::e = ea'"; .: ~~~r.~r?p.s ~£:0F...Y.-f_id .. ~2:?:.~~-, ,Wl.;'~~~_tb:.,~~ .o·f runoff wa.t erB J ••. ~4h.~y .... 'a.;.;R:~.S:i-.~;,'-;,.~.·~,~ ~.~ 
~""'~~~J,fxl~ ..... ~~~ .... e.~ .. J5£2.,.mrn .... ~9.K.,~;,~.41:t;J.\.1l.' .. tfJ.ri9r~~:~J:'''-~' 'T:-:-ey arc e.~BO CJ:~:,.:::e :-.; sa..: ~ 
-;c:er~~,,:; above 20 000 parts per million o! s~lt content in the 30i1 eolutic~s. 7~p. 

:"~o~ s.):ste=n is very de3p a."ld they can tap water frcrr. water tablE:s as deep a.s 5 tc ~~ ~ 
~~ ?e:-~sps ~ore in a~"ldy soils • 

.r: .. ~~ .. ~;~. '{~:r:r go.od ,pot en~ ;.a~~ .. r;:.9,~.~,?w_~l}C .A.tri.p~~ .. i~ .. =r':a.r.y ;'d.~to .:1'~_?-".:::-'~:~f;!'r- .. 
.. 2 ~.3.:l~cludin~_.t~_~~~~.~1_.pJ.A~~.s.,~Q..bJ..,pJ.~a~.a.~ci .~.G!1l,e.rJ~~1q.1f.fl~!':'7~~v"e~ .. ~,~e::;-~ ... ~~ .. ~~. it?":.::: 
.::~~. !t is £LOB~ed that thoso areas cover several thouaanda of :"lect::.r~ll i!". 't :.Il 
C~_B~c..~ ?lc..!.ne and in the gypoeoua area (La.s-Anod to Erisc.vo). Tha prod:.!c:ic,~ ~.;~:;e:' 
~aJ 'Of: 0: -::1.e order of 1 000 to 2 000 feed units per hs, i.e. enough to :ns.inta.:::. !::; • L' 

2~ s~ee? ~C~ r.a ~or 3 mo~tr.s. As for cactus, tho pl~'ltation& Bh~~ld be f~~ce~ ~~i ~~ 
a.:".i~al a.c..,:"i~ted. !1o',{6ver, the Atriplex intake ltay be reduced in a:-ea3 where t:'e 
~:'=-":'i.r.g wat e~ is va":)' Gal ty since the le~v(';s of Atriplo::: ma.y coz:ta.!.n ~e r:::'J.ch c...e ~O 
?e:-~~~t of salt on t~c dry matter. ~~e cc~bincd use of Atripl~x ani C~Ct~2 :'aa 
;::ovoe.i tv be n. ErJ.ccoss:Ul diet :"'01' sheep bot,h in South Afrioa. and No:Mh Africe.. · .. ::e 
3:·.~~;o i!'lc.ustry in arid Aue'trn1ia io to. a great a:-tent based upon ra.~ees llhere sa: ~ 
~~g:'es are the only feed during the dry season. 

:~ ?~~isia ab~~t 1 000 ha of salt bushes are being plar.ted a.~uallj ~s ~od~e: ~:~;a. 
~:'e ~ro~-ation tec:~~iquas are the serea as for forest trees. Seedlings are gr~'~ in 
?~:~~he~e bags in nursery (mixture of aa.~d, loam ~~d mar.ure). They are p:a:.'te~ 
a:~e~ 2-3 ~ont~BI growth (10 cm high) after clippi~g and, if naed be, vatered ~~~. 
;::~-:i~-O .... ith 2-3 1 of wa.ter or so per seedling. The seedli:lgs are plc.ntE':" i::; cr 
::::2 :: =-~.s..:-;. T!1e first crop may be cut 2-3 yearu e.fta!' p1a..~ting, c.(:pe~d1n.g C:". ,,::'a :-a.-; a 
c:" e::-Cil'th. The fo:a.ge is cropped every 3-4 yeal'S at ground level a.."ld the wooC:./ p.s...--;s. 
;!s e\i as fi:- ewood aft er th~· green leaves a.'-'ld twigs r.a.ve been brows ad. 

;.1.4 Acacia ~~d other legume fodder trees 

So~e drcught-reaiat~t acaoias are good fodder producers (leaveD or ~od3 C:" b~~~). 
Ce:--:a..in Dpir.eleas foder :ne8~.li-:ea are pl~"lted in Chile (Proso-:lis ta,,:·.ar~o) , i::. T'.:.=..!s.:.a. 
~t .ll\w:keN_ ~e Kul«a. .A9abia an·aura.) r4 ~ustra.lia is famO'J.s a.r.d has pl"cvei 



· .. ... _----

:;.;=~~ss:' .. :.: cl.ceW':-.o::-c. T!-:c. C::.:1:0 a}:-;'~.ietJ to ~~ r:·~~._1,;:,;' .. ::,,: ~~:!:. ~~l:i:::.l::::"l :'=:::+ . .: ... ~ .... ~:,.::.:=-:.:.~ 
~~:..s~~n. s::---.~:·~:.: fl'crr. Sc-~t:-1 .~!"~·:'ca, ~tc. ;_r;r .. :~ia @~~ ·Ie,::. ... in'i1. ~~-0.. :'3 ~Cd;'~::~ ~"~~;,i.:-~t!.::: 
l~ t:-.O ~O:-~:le.:nrCbion, gro',.lfJ C:-J.ic~o(ly a~d produces la!'ga a':tOll.."l.tc oi' ::J.t:':'-';~C'':'!3 ;:.:~.::. 

'l'r.c 6~-::t! ~,piiea to a L'!::..tivo foG.tlc.r tl'~e CbSLJ.'"\'.je. in the ',1:'11,i.£:0 0;" t:.:..::!. 
(L'~ r_-:. ~rcr.r, Ec:oe:::a. i~~ t::H~ directio:-. of il.:J.rt:::;itla.). '!r~.i3 tlg t~ornlcnz 1,;2:"'::'.;; -:'::(;i! :6 
:c:.e.l~y ic:Cir.l as f1Gharci ll a..--:d. p::-oc::C€:tl n~:er(.i'u.:s large pO::u of 2-3 X 10-15 c.:: 
3.:::: a.ccorr:.i:'..s to the villag~r3 "[. ~a.'1.!.t..~1 0:- those pOC.!;; si ve."l daily to 50 cc~ ;'::=!"\:":'~t:~ 

-::,a :::'l.J.: p:-o~\4c-;ion sig:'lii'icC!r."tly. r. 

. ,. 'I\.:.:iiilis :ucdin; c:.l:?(;r1.:nt:::ts w: t!1 sheep hc\'v(! B~O'r.t a or.:rJ=.~(;~:'c c::'~,~ ~ .(:::::: :-~-:-:~::­
a:t.C:.,;1 (len.\'t's 0:- pod.s) a:-e '.!!1 eei t Oi~(Hl .. ~:, \.;i t.h A t~ipl c.~ ~d Ca.c-:-';'D, 1.. t.. I}e,.-::-. c.t:.~.;.~ ~:~ "; 
..:::' ":::e ~ic-: i!1::-ea~C3 tLe ir.~~\."a of t!; G two others. Sheep ca.'1 be :-..:.:::tc:.ir.e';';' ':: .. ~:.~~ ~:.~-; 
v:".:y :"0':' Si!\'eral ::10:1t~s. ~~D...'1y loco.l L:.p~cies oecm .... cr-th te::;ti~g an foc..::.,::,:: t:-~~a ::.::-: ;;;=--":''':.3 
~:·eei.i:-.s \'a.l~e, propa.gation methods,otc.) most of th~ i'.ro:n the ca!)re:-id.~.-::'C:.:. :-~7'.~:J: 

:: 09C~P_ rr.inimi fol ia. (tt.!oga,gu) 

:"~""';r.(')"'f' ("~"'''rr.al'ell) _ .'\. ... _ ..... -,0':10 ..... • , etc. 

~-:{;~. a:-e ~1cavi:y :"!"otlscd a.."ld :n:.gnt t perhaps, play an impo:--:~.=:: :-o:a _ .. .:...:.;:;::r..::i: 
t:-ace e:e~~~ta (3. ~~tley). 

:t :a obvious th~t sovGral fodder crops c~~ld be cultivated in ~:'a ~c~~~e~:e~. 

~~s~~ic~ of Kalabeit and borama. ~e :nai.'l speciea to be tried. in tr..e :'i:s-: so; (. -; ~:.,;: 

poa) 

s~~;~ ~aGS sh~~2d bc ~~ltivated on the beet Do~ls ~eceivi~g r~~-:n 
:~~red \20-30 ~ ?er ha). 

\ 

Ce:-:c!1!"'J.s eil iP.ria io a high feedi:r.g valuo nat iva plant wh:'c:. ::'r:.a 'bOe:l c.: r; ,j=-;ei. 

\

t:-:iV:"::b :'n ?::"oiec"';cd co~ditions (inGicJ.e spiny b'.:.:!hElB) in all the ocolog!.ca.l Z.C:,~E 
\·!.G~~cci. It is pOE;sible tha:t local strc.ina ca.'ulo~ ba pro;.agated 5",:,cc(:DEl!'.:.~l~I·~y ~~:;::~ 

c~:'::~ ~c a 10 ..... gB~ine.ticn rC'~te as it often hD.p,~nQ (cho:-:\ical i~ib1'tor in -::.e !:~(.~~. 
3:;-: i::":p:-oved s-:::-e.ino il..'1c, v::u-iotioB with a. geo':' gIJrmi!':.a.tion ra'te 0:0 ava.i~a.ble C:. -:;.e 
=~r~~~ :~ Tex~s, Aua~~al:'a, South Afric& and clae~hQre. ~ 

~~~c~i~cntB car~!od ~~t on a siliall 6csl~ by Mr. ¥~~ley have s~c~ ~:.~~ 
~2 ::i:-:'~:"'.lr: iR a.':;le tc ,roc.uca hiSh yeilda in rl:?infed oo~d.i::ic~a a,-; :.~:~_ •••. ~ -. 

~::·.:--... Y O;~:Q:- ,~~noc:J o..."lc. lo;.c.~e!J should be t:-iod 0:: a. rma.2.1 2~i • .'': .- .~; .• :., '-.:.l--::~7. 

-:!"~.i:::"::: ;\.:'~j c.c:;:on~~:"~t.ior. ccr.troJ (Ch ... Y~c~(';,~o~ ~~:ti;hr,-:-i.. 't;.a lo.::~l :'::'::~'·'~':'l • :~) .... :...: 
"- -~.""""""--~--' is i -: B o~=::::nr.t iv:l rat 43'?) • In tha -.rri to:;' s op:.~~on., !,r~.'L:pc~:"r.t i~.~ ;':-:: <:', .~. '.~;.~ .. : 

.... o~..: e: "'-O?S i~ at 1 aaat 5 1'0'--'1'0'· 't"c:f«}la:/ 'po'" '\-~ .. \;l"'h a: ·:rai~"y·r;~:i,'".·~·:;:,~-;.·.~:;--<.n ':'';'-' .,:.?; .... - ..... 
_~ ___ ~~_ .-~.: ....... _"_. ~'_._ ~'. _~ .. ~ .. _..., .. __ , • .!.~ •• I- _._.~ ....... ; •• ! .. '.' . _',_1:4 ••. "."'-" 'I '. -.J"'.~'''''i'", ••• _ _ .. _., ': ._ .... 7 '111-.: .. :. -0'; , .•. ::-_ • _::, .. ,~,.t .......... -•• ~:_::.~. -.~- ... '-:~ ~ --:-'-'- .... ,~. ~~:~7~-:.::r· 
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:::.:' ~.3:.'~::'g :"'"1 ~~c above-t'lont:'o!lod ~r3::' (.J:t the current ~ricc of 375 a :-:e";:-ic t':;::l, - _. :, 

,,:.~~:. ": e a:'l e.xt:-c~ely profi tn.,;)la op~:d; :'on for the farmero or ?.s.nga ~:i L:'":E:3 ~o.:.k :.::.;:: :'-;e: '::.'~ 
"~::;:. 0.: i a.";. i 0:;5) • 

5.2 I~te~6diat&-term targets 

T~e best :-eaults obtained in the proposod training and de~on8~ra~ion ce~~re c~?;:~ 
':e ~";c::c.ec. to p:-iva.tG fa.roers and stock cwners through extc.r..flio:l office:-£3 t~d a.s:':L;:~:2: 
~~~~~elve3 trsinad in this centro. Local d~hlonztration plots vould show the va:i~~~ 
;:~g:~i:i~iea in ~~e differc~~ ecological regions. 

5.3 Lo~;-te~ targets 

To acc~late the basic information necessary to plan and imple=ent a a~~~i =~~~ " 
?oliey; 

To at'oldy the I':\otivations .of the graziera in o:-der to ad.:l.pt scientific k:-:."'j(!,!~~ 
~'"1d ~ake it acceptable in the aocial environc~~t and atructureot 

To deter:-:-.ine numbers of livestock in each district a.r.d gra.zing n",bi ~g o~ -::'e 
stock oownera; 

To develop a oomplete check-list of tho Somali plants (So=~li and Bcie~~!!ic) 
whic~ is greatly needed, and later on, a flora. 

'. !'.:::.-\! ~:·tl(':~ ".rc :lot c.ef~ned ~d. ~hei:r pro.~!-;p1iOJl, . .:~r'1p.~ '!~e ~!J'l 
~~"·"""··:~-:;-"l·_' ... ~. ~.,,,. ),,,,."'; ,-,,'';'\.;.I:-tiOo'cr:: .,..,T~d·;~- H .; (1Q"';' ~. '. ''''.t -.;. ~ 

• . : :' :.._, .. :.~~:~_:,::.,.:'~:,:.~~~."' •• .s~,.:::,~!" .. :Y""._,,~S:'-*~7-();.''''':''ox-.-; pc;.r.~ ... :nS.~_""-~la~.P'" ar.c. ~tl.,,_ .. ~~~,.~ 
:"' ". . .~.~.: ' .. ~, .... :,~. ..mnhia 1a inaufficiant 'lor p:'e.otical ~~"'p0900;--"··--!:-.zi:'~ 
4. 01 ... -". '~:r ~ • ..-r ~s:'l~~~:-:::e~r1'--ar.~e t:,rpCIl a!"e to bD d.~r1n(,d, m!1pped an~ thai::- ,rcd:.!c~ i vi-:1 
.... , .... _i..:. .. ..... :',,~'~'.!. In c::.:h of -:hCSB fOl~a.tionSl e.ccording to the pla.!lt aescc!.:;.-;io:l 
c=:-.:i:.r:·.;-~~i, t},;r.; ;>:-cac"tivi'ty ';f'.:;..Y va;zoy ~13 frc:n 1 to 10 (-I.S it hl.!.S be::~ or.o-.m in ~i..-~~:a: 

c:-.::.-;:-:.,":;" Ho'" ca.'1 a reClsonable plan be worked out if thin is :lot k:lo~:l e.r.i ~aj:l;:ec., 

~::~ :·e~.!i!:c; val'.lc of trees, shruba and horoe is not blown either. The d.:,n-.~:ca c! 
;:&""1t ccr:':::'':'''1i !ies are u.:lknown. The exclosureB 8ntri.blished by SOM. 12 ..,i1l help a er:.c:! 

;.-! Tra.inir.g 

?1e ~itar is not convinced of the uaefulnoBB of aendir.g tra:nees abrca~ ;cr 
~O~~ trAini~g sossions. The boot way Bao~a to be a~ort period fellouships to ac~iro 
~~c ~acesa~y basic knowledge. Then an in-service trnin~ng throu~ a reDo~c~, 
t~a~:~g and de~onB~=ation centre started in the boginning by qualified forei~ 
e:pe:-~a ~'1 the fields of r~~~e m~agement watarnhed mcnagement, fod~er crops, :-~e 
ecolc~, ~'1~~1 prod~ction ~'1d health, econ~y end marketing, pastoral sociology_ 

If the Govern:nont t UNDP a.nd FAO were to work out e. follo,,""up to the SCYo. 12 
~~oject, ~~ch a t:-a~~i~g and d~~onstration centre Bh~lld be, in the ~Titer's o~i~1c~, 
~~e cora of such a project. Rowever, a projeot of thin kind may raiDS mer~ ~~oble~s. 
:~:' i~B~~~ca, t~o status of tho national range offiocro and assistanta. To a~tract 
Soo~ ~~~li~y people able to work in an efficia~t &nd dyn~~ic way in the field ~~ ~~e 
C~S~f i~ sea~c necessary to grant them good salaries ~~d dece!lti/ daily ~~cs:a~e~:e 
~::~~a:,ce (L~ tee w=iterta oind a decant daily uubsintence allow~~c8 ~~~ld be ~ 5C -;c 
1:~ perco~t i~cre~sa ~ nalary for each day sp~~t in the bunt). If ~~ch pro=le~B ~e 
::ot sol\'o~t W!\O 'Ilil1 be willing to work in the hard oonditions of the bush ir.stea.d. 
o~ aittins ?eaoefully in an office? 

11 At p=esent the daily ~~bsi8tenoe allowances for field trips are 4,3 and 2.50 
~!ll~gs (SO.6, 0.4 ~~d 0.3) for range officers, drivers and assista:.ts =espectivilj. 
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:':-.~ ?:·.:'~C::t wr.i.~~:- cO:-:.:iic.c:r":J SUC~ ltmil:c:- probl~':'l~'; vitz.l in 't:-.(:- :i.':::'!~ -;~~;. 

~.~ ~~:-.~=- P::-'::'::::i!~3 r::,;1.~', per:~ap::, ba solved. th::'oueh -the Range De\'(;lc!,;··~;.~ >_'.'. i.:._·,:. 
a.·.:.:o:".():':!~a boj,y is not bo'Ll...YJ.d. 'to a.c...~iniBtra.tive regulatio!'l.s. 

Cor:clusions 

I~ spite of'~he ge~erally poor conditio~o end charp down~ard tre~d c: tte ~C~~~~ 
:- :-~c:: e la..ids, rr..; .... ~y favO"..:.:-able p:"ospectu are in viaw, provided that a BO"J.!l.c' .::.a:.~e:r.-:~-: ;cl. :cy 
lS ~e:ine~ a~d i~plerr.e~ted • 

T~e l~al tools to do BO are being set up and range reoervea for deferrei 
~~:~& a:e bcin~ established. 

~~e po~ential for growing fodder crops to meet the Bcarcities re~J.l~i~ ~:~= ~~e 
:-ec~~e~t ~crught periods is quite good, especially in the northwestern district. 

Eoth a~~inistrative authorities and S011. 12 project have carried out ~~ts~a~c~~ 
;;:-e:il'!'.ir.a:y .... o:-k, although not in accordance with the Plan of Operation. 

However, there is still a huge effort ~~ead to o~tabliBh and impleoent a au~c 
~~~e and !odder crops policy based upon long-term ~~d 8Uatai~ed productivitYe 

To reacr. this target, the first step should bo to train perBor~el at all lev~:5 
-: ;.:'=-~~. ~ i::-s crv:ce traL"1ing, research, .. de.'1l<l:lstration and ext ens ion ce..'1.t::-e, i:: --;::e 
va.=:.:-.:s ':::"5ci;:1 i::es involved in range develo:p:nent and plal'Uling na.~elJ: 

Fodde~ crops and r.~tritive v~lue of native plants 

~~tershed management and erosion control 

Ra-"1ge ecology a.'"1d mapping, plant taxonomy and physiology 

Pastoral sociology 

A4i~al production and health 

Sc0:10:ny a.'1.d market ing 

S~C~ a cer.tre could'be started with a t~~ of foreign experta and ccr.~llta:.~s ~~ 
:: e ?::-c~ess i. valy repla.ced. by na.tionals e Fellowships and study tours Br.ould be g:-;;.:.: ad. 
~: :~e best t:-air.ecs. The p~ticipation of the throe range officers, acting as ~c~~:e~ 
;.a:-: s~s.; .. : i:1 "the SCM. 12 project in an international seminar B..'1d study tour -;0 '00 ::~l':' 

::: ~.::.icia ::ext April is strongly recommended whereby they will be able 'to see by t:;e::-.­
se:~es ~he results of 10 years of serious efforts in a c~~ntry bearing several si~ila:ities 

Attracting good ~~ality trainees and efficient future range officers ~~d ~Daia~a:.~s 
~~~~i~as also a careful conoiaeration of tho statua of rango peraonnel without wr.!:~ ~c 
:=;'b-~e~ action ca~ld be carried out. Suoh a possibility might be feasible t~r~~g~ 
-;:.e 25.!:ge Development Fund to be crea.ted in the near future. As the proverb gees 
lI:'c:'.syba as a.!"a not caught wi til vinegar." 

.~~ axr~~stive check list of the northern Somali plants, thei: use and ecology 
~~~~~~ b~ dravn up with two alphabetical keys, one from scientific n~~e8 ~~~ f~~ili~s 
";:J S~e.: i ~e.::es a:ld one from Soma.li to scientific names. Basic data. are alreac . .y 
5.\·a,-!·la.blt!l {a.l~ve:-t ~U.ll.j,l-a.hd.. ll~~·.. f"~e 8tatem~t that ~ome of these bs.si~ lIrt:':C:s 
:&:...~ ~'t 'tui)..~~e&.lly U!)t.Q di.a't.e ~$ ~tavs:-: ... ~Jyt:~inatiV'a ~ei' :since s:y:c::;;::,7 c-:-:- ::r: 
~;~:;;i~~lt~·,~:~ .t.:1-: $:"' ..or: :.\ ';)-C~.~~~~. i~_Q~~';. ~..;;i:'~';~' :~·:n;i.::r~~i:;;ro:. l~,,:~ .::t1:;'·~';l!i. :to ~A.."'"'::""!~i. ::-.• ::: 
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::\! ~ -::-. ie is n :';:;.t:·u~:- dif:"icul t', "t :!i:e-con.:::ur:1ing ta.nk, and a long-t 1;:'::1 t~z:(;-;. 

S~~~:~ be ~ta=ted as soen as pcssible. 

Ra.."l5'8 typeJi shO'..tld be de:::'ned a:-.d mapped with the help of a.eria.l ;;r.o-; c~;:.:-.e <:.:.·i 
::el~ wo~~, as ~ essential tool for range developrne~t planning, imple~e~~a:i~~ ~~~ 
:cca:isation of possible areas for fodder crops. 

Grc~ir.~ fodder crops might appear of little interest to some ~ec~le ~~e~cv~:- ~~~~e 
a~e r~&c reserves. ~~t it muat be berne in mind that "the pred~c~io~ cf ~~~~ c:~;~ ~~ 
::-.1.~.,. :::"n~r. r.:::::cr tr.:l.."l tr.i':.t of the rA..r:.~I)G; tht:y give groen feed in ~l·.e ==:: .:c.~£c:: c;.:.:!. 
c~::oti:~:(: a :'Msiro;.blc technica.l evoh:.tion of tho o~oc:< o"tIT.era :c·"'t:.::-cs ;~.;._-e ::.:~::.!::.v~ 

s:.:::".3.l ?ro':-..:.ction syster.:s. The~e fodder crops, a.fte:- c.a;:-,onsirc.tio:". {:x;.~:,:;"";;: .... :~ .. ~. "",:.-:'=. 
scale, =o~:d be exte~ded to R~~ga and Livestock L~prov~ent Associatic~sc.E W:~~ ~ ~c 
se~::c~ fa.~ers ar.d livestock raiijora • 

.... 

---- •• - ....... --.-... --------•• ---_-----__ - __ ._. __ ._ • __ 0-____ - • __ ._ • ______ _ 
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MISCELLAS3JUS OBS!XV ATIeNS 

T:-:e ::-oc:,y hills ~"'ld plateau of the :aureo, Ha::-gcisa. and Bcraz:a rr:eic,;:o s'!c:-.... c. r.~ 

a !:';~e ?edi:;:e!:~ wne::-6 the vari eus geological outcrops are ovorlaid. eve::-Y\I!:e::-e 'cy .:L ~:-.i" 
:i~e C~~~~ w~ich in the mediterrar.ean region is attributed to upper qu~rter~~y 
" ,~~ ;.:'··,':'·;-.i'!!~) ~d !<no'n'!i. a,=> "S~lmon crust of Helicidaae" ollilll to its CC:t.i.=.:- a:.c. :~ 

\. -'~,. ..... ---

,1~·oJ:'~ 1.0 ha.ve been overlooked eo far. 

'~'::,~ ".,·:,':":c:- :.a~ b~i!n £rt~~ck by the gec:norphological and li-:holo~:'ca:' a:~i:c:.:."":-;:'E':~ 

ce-:'w'ee:: t:-.e :::i::c.le ~d. lCi'rler £:ocene layers of El'igavo ar .. d Berbera re~:'vr.s a::c. -t:-:s 
:-o::~.a. t:':J~ :..~! Eo:.::';hern Algeria a.'ld T-J...'W1isia of tho same period, where iI:1pc:'ts.::.t ~::..O£~~ -: i: 
~:::es are loca~ed. This rr.ilht be worth considering. 

If .... _c::..,t • 

3 

':'=--e Ha~d region see.ToS to be a. huge_ Karst overla.id by terra.-rossa of "d.ecs!.~i:~c3.:i::.=,-

~o~g t~e aome 3,500 k~ of my Saf~ia in the northern regio~, I cave o~~~:-y~~: 

-' abou~ 100 Spakafs gazelles - Gazella on~~ci - (Steppic zone ar.d open 
woodl~~d mainly). 

Rhim Gazelle - Gazella lentoceros - (sub-desQrt steppe 50 ~ E ~~ 
Berbc:'a) • 

ab~~ 20 Wa.llcr's gazelles Litoc~nniua walleri - (woodland ar.d c?en vcc~_a:.~). 

about 200 Dick-Dick - Madorru~ snltiana - (woodl~~d and open woodland). 

ab~t '50 Wart hogs - Phacochaerus aathionicus - (thicke~ fores~,wcod~~~~ ~d 
steppes). 

13 Ostriches -Struthio ca~elu9 - (steppes, El Afwein, Sil~il - 3er:era). 

about 30 Eabocn.q -~ hamadx?aa - (woodla.."ld a.nd forest). 

2 Kli~ Springers 
Sheik.1 ?ass). 

Orootra~~a oreotr~~B - (escarpment! Y.a1t P~a2 ~~d 

10 Mongooses - Hernestes ic~~eumon -(farml~d, Bor~~a). 

~~~~e~s of ground squirrels, mainly in woodl~"ld and open wocdl~~. 

abo~~ 50 Jackals -~ aureus - (often in pairs). 

~bV'..:.t 10 Hares 
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I!'l geve:-nl sites a few ':;Jcn.lyptuo r.~ve been oboorvec. (~. ~lr:h~rJ;;) ~. :::'::'::: 
,~t' ~!\l!\) :\nd. acorn to h~vc U Good ero'trth (~::_C(;pt, c!.U'[-rthir..:;ly Cr.~"r)li !:. t:.~.: :.~.~~::. :,.::.­
:~ : ~~g 0: Daloh ~d C~~~libah). Eetwec~ Abd~lkadi~ ar.d B~~~ (c~:~~~t~~ :~:~:~~~ 
J.. :-.~) J :!. baa:.lt:'f'ul c::lall pla~tation of ~_ ca."":ald·.:lC'!'1:1!s and. o~ CO:::OC-=~:-~E :.~p.'.:::-:.'::' 
\.';.0 c::Ge:"":ei. Pl~ted in i962, the EUc&..l;r":rttlG r~3.chec. ~5-20 rr. !::.~ ::.:;c! c-:::-:-:::.... .. -:-..::; 5-~5 .-. 
:~e si~e is located in a small depression benefitir.g from run-i~. 

;.. ;>la.."lta-:ion of several hectares of Conocs.!'ouo in 3<:rbars. is ir. v~-:-y ~·o·:::- 5::::";:~ 

::':.:.e ",=0 :;~il C'-::d. water table sa.linity_ This area. ia fJUitable for pla.~'ti~ k~r:;:u .---.:..':: 
:'?..'":'.:L-!'): A.~t\·lla (maybe 1:_ nilotica could be inte:-c:3tir.g too). 

!:'l o:::-der to llDSODS the tirr.ber production p~-tentiala, a network 0: e.bvrl;~~.::; f;.~.7~~'~ 

':-~ set '..!~ covcrL"1O' the main Gcological aroan. They could 'ce locatEld in tr.e G~":f; :;:'~-;:3 a..:! 

~::a p.as'tu:-e exclosu:-ss j a. ::'.ininr..L.'n of co-ordina.tion in this ma.tter betifeer.. :"0:-e2-; a.::t !'~.~~ 
~~ ~ild~ire serviceD is highly desirable to avoid duplication (fence, vatc~en) a~~ B~~~ 

?':e J'~ipe~~s procera forest and rcw~anta eit~cr in G~"11ibaht Da:oh a:-~as (~~ 
~ :~e""::e:-e) =-:e l:-. gra'/e ~a.-:.ger oning to cutt i:tg J lopping (Sideroxylon) a:.d. c'.re:-g:-~:::'? 
;~e ~raes are ol~ ~d ~o reganeration wa~ observed. Thoueh no~ a pro~ess:c~~~ 
:~~e3~e:-, ~~e '~i~er'G opinion as ~~ ecologist is that these fOrests sh~~ld be te~:=:~~~ 
~~ givc~ a. national park status. All .c:o:;ploitll.tion nhculd be stopped. 

As ~en~~o~e~ be~ore, tr.a ezclo~~re sites were well selected, b~t, in ~~~ ~~::~:'e 
v?:~!~~, t~v p:-o~le~s re~ain to be solvodz 

(a) To place in each of them a totalizer rain ~~e in crde~ to bo a~le ~c :~­
~~~p~e~ cc:-rec~ly the vesetation or.~~&es in the line tranaec~a; 

(c) To cO:i_7.it a part-time or. full-time Ht.;i;or.l'r:a.'l rGapo~aible :0';' possicle 
~.~~e ~" ~hc : ... one t! or intrusion in t:'e c.xClos'l~es. !~y O~ e.xpericnc,= ::. ::-.:"3 
::":~~-:'e-:- O\"e:, :Tla!":y years ia t!1at both i'e!1ce C'-'1d ;ta~cr~cn ~6 recp4i:--ed.. ?..i.:--::.-::-
axclc5·..:.~e as well as demonstration plo~B sno'J.ld be located as c:"se &.s ~cc.::..:-",:e: 

~o ~air. ~oads for reasons of aocessibility, control ~~d maxi~n de~enstr~tic~ 
·.~:':'.le, bci:1g thus observed by the groateot posoible nUIr.ber of peo?lE:. 

:=. 3e:-~e~a, pe!":':'la..~ant a."ld lOi( rr.aintcna."1ce shada for lives'tock <!;..;a:.tir.g G:-,i;r.,=~~ 
cC""..:.:'d. ":: e prv\'ided by pl3.!1t ing Taj'\'\c!.::'iX e:ohylla. trees. Thon e treeo, wat ered fCl!' 't:.1; 

:-i~il~ 2-3 yO!\.r6, cc'.!ld. very likely tap water from th.e deop water 'ta.ble ~nd f.t:.ve r:. r_~..:.ici: 

~~' .. -:~. Th is tree cOon rea.ch 20-30 m and gi va very good shado. They wa:/ be ;,la.:.-; ~i 
5-~J ::t ap.a::-t. 

? :::: ..... -:0 car:7 01!"; Ra."u:e-tvpe Idantlficetion 

As stata~ in tne report, each broad vegotal forrr.ation described so far i~ 
:::~:-";~"a::":,~ ::o:":':a:!.!. is in fact a collection of nu..7IorOUE: ra.nge typea .... i th ert:'e.":'.c:y w:"!e 
::: .-:- ",::-.-:: ':" L: ·w'ol:t:. 9 a=.d pot e:rc ial. ~ese re..nge typos i:ave to 'be def!!led a."' • .i ~~~;:-e:' 
~:: .. ':: ~.) ~"-::':'..c\'t. .;. !3C'~d range ma.r.Aee:ne!'l'~ plar.ning. T'nin re~.l!.r6a eavc:-~: j'''aG.:''SI 

. ". :-: ".;,.:J..,.: 1:~ :Jt~:--tcd C,i,S soon aD posaible em. selected araa.s wit:"lin ~~e va.:-:'c-..:.s 
. -:...... .• • ". • .. ' - .... !" ~ • 

.::~o :'!.:-.:.-; step is to take site-.pla.·"l't recorda. Thase reco~;:s are tc..~e!: alc::z 

~~~~~~;;~.;~~~~~:~~;~:~-;~~~ !;~~~:~~:~*i:!- ~:t#;'::~~-:::(j~:·.·l ~:-~~.---~~~ ~~"' '-~:l.~~ ~~ .Q~;.::':~ 4S~~-:~ 
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~~e fcl10fting ite~srnust be recorded: 

A~thor's initials 

Raco:-d number, date, loca.lity, acreage i:l~leu-:ig.:lted 

Al:itude (Altimeter) 

Topography, slope, exposure 

?~~ology, erosion 
," ... 

Geology, geomorphology, lithology 

Soil des~ription (as deep as possible) and Boil 
aurfac~ charactoristica 

Estimeted average rain~all ~~d the rainfall conditior~ 
of t~e actual year 

D.i~.:l:r.ic sta.tus 

7.2 V(lgG~a.tiOl\ structt4re tl9.yer~ or strata) 

LCl.ye:- I T:-ees Height)5 m 

Layer II Small t:-ces 5>!I'3 m 

Layer III Shrubs 3>H)O.5 m 

Luy~r V Perennial tJ.ll granses 

L2.yer VI Herbs, forba, a.'1l'luala, awarda 

So~e G~ecies ~ay appear in several layers. 
~~ic status (regeneration or depletion). 

e;rcr":"'''ld cove!' % 
n fI 11 

n " II 

" II tr 

II .. II 

.. II tI 

This gives a.YJ. i~d.icatio:l of -::-.e 

The ?l~~~ list is ~ade by layer. Each species is given ita scie~~i~ic ~~~ 
v~r~~c~l~ r.~~e. If the species is u~~_~own, the genua or f~~ily ~houl~ b~ ~~r.:::~~~ 
~"~c~:'e= with the local n~~e. The information to be recorded en e~ch s~~c:~e :a ~~e 
:'o:'! cwi:1e;s 

Species n~~ber in the plant list 

Ground cover, percentage of the tota.l area. 

- 2 
DenSity (number of individuals per m or per ha) 

3epartition (grouped 01' isolated.) 

;;. ~, . .... , ". "'; 

~ '.: .. ,' .' 
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.!..l~ ",,:-'0 s?C!Gieo 0:-' :::a S~: .. ~~ i·.:~St C(~ :;~)ll()(.;ted. \\':'t~~ ~G~.'~~:,a: t3;;€:::;i.7.~::8 t:.:;:£..22 

...... :'::~:-.·.:':::'cL:.-::'O:::'::; j.·csolutely cc::. ... :,ain (~.~ th·J v::·:-i..':";.Y 10vel). H:-;-:::--.::-!e:- ::C5~:"::~~ 
S::-:- ::-.C:i s:-;c· . .:.:,c. have :lc,' ..... t.:::-s, n." ... .:.its :.md roots (i"or ;;:r.:?J.l apecic"5). E.::!,c:~ 8:,:.e:::':-.€;:. 
__ .:. ... c:: a. l2.:.:cl w';'~h 2,:.1::".0:--';; :'.:r:.itialn~ ,~~.~r:::; ~i8"i; l:"~1.~.::'E::- <J:".d npocic,z n~.:e:- ~:; ::..: 
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