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11I. SUNMARY
 

THE FINDI NGS'--


A. CONSUM-PTI O1 

Fer t i 1 i zer. consumt: io ha. inreai se:. " .' in 1ast.,,d the 
 7 >'ears..
 

Fr om 13 ,69,' tii ,: tons 
.sold b 1,lW Rlin0r t 5l, cons-ump t ion
 

icre sed 
to 211 ,,86 me t r i c toC rs i n 1982. (M" s t of t:hi s CCr: umFi t i orn 

as 
 rnpor ted. ) Accor ding t: figures suppl -.d by itheJorl Ban-k,
 

economic cost of fert i l izer 
del ivcred to the rurl 
-reas h.a.s increa:sed 

by 5 ,: duri r 
 the --aEme per i od. Desp:F i t:e the a.Love, : bianlia 1 11 ransn::.

re 1 ' c 1i' Io.t n terms of a.i-1 cacion rate p,:ier he:c ta-re of E.r.L- ee 1and 

.rd pe rm ne r c oCip s. 

Thi r ,:reas.,: Cc.,..,i0mb i -d t h the increease in volume used, ha.s
 

ra.i.sed the tot.l price t.g,
o: f-ertilizer del i.er.ed to the farmer f:riom 

.roxina tel> 1, in 11ilion i:..,.-cha to 98,: milli on K...ach, an incre-ase o.f
 

125%..1. Fhis represonted 
:. for.eign exca.r e::::cso to Za:,mbia o- 74 mill ion 

K<,Jacha i 1982, .. jhich i tur- has sen iiu.s.er i cai f or the ec, ormy 

from Ios.Ss.e_ su.ta ined 
 s.a resu lt oF an r e :i{cie trma:r--ki:et cingand
 

su l:pl:.1
>" s>'s.tem.
 

Hi.storicl-,1 tr.end . ar'e u.ed as L:, .- . Ior pr:,ie tin,.g.cferti i1izer 

requir-errients ,,Ito . e1?' - r ugh prj.eci n. Ilace the 19901 

fertilizer req.Jir-ement s :,.a : t-,pro-.: irat,:,ly, .000W,000 m etr i tn. Spply.upp1> 


anid 
 :. this vodel ivery ,- .,:lume o f i fo:er I 1 izor w.i l 1 r-equir- ..much improv.,d 

s. tem ,of m 
-rk t i nd nd di .:r-ibu ti1o n. ,-, numil:,:'er of -f ":iCt:,1:"'- Co Il1d4 

i nfiluence the .cua: r-rF qui r ts e rnrireme eith. up op dwn...iri -fo hthles e 

pr-j eci: on.. Th i s repor.t ree' .w.s .. nubiLer of w.>::,. -n impropr .d s-stem 

could red-.juc.e the t:,:,rt i izer, r quireme: ntsft: a ,i,:n level 

pr oduci i r ,_-,,e,ia Improved 4.pp l i cat Cii I, In ni ues- a t the -farm l,e. l arid 
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other fac tor.. ,-ould - -o I:te-.or r, .c1 redu,:e 1: ,hi 

, r i TThe c orr [ a c,r,- ,- m'_a i ;Le ,r.duc cr I c- C
 

fer. t i 1 i zer -a s-
 .ae ,,t: 


Ieel C of pr'oduc-t i ,cr cc rrp. -ed to :fert i 1 i , Ir" 


r.-i concern ir. L:,ca_',-ctae .:. re 1-.: i . 

-H-,,. r., i ;, br,e:.ju .
 

rni sI ead iric t:c-.,firi rd I-,,-L t:,. I e.-.I u
. The vi::. ,.i dei-, 

other ,: Esh r K,-. i., 1 -.. cr .iir.,I ril. ic 


1r,.,e s i: i 9.t: i ,n :-. r,r e rer Ico ii e 


o ,.:,. .,emr li,.t , 

- m.c.de- ,Ie ,r-r , e [i r : t -:- i: i i i :
 

avai Iable to .ITra I I .I f., rducer.C F:>.:.re ,I id,.ct'.. j .ir is' i

a..ai I abI e The s tud ' . -,I ..' i-i te JWs i I 
 , A - I, QerI--. Cir ,J : l 


r'cduc er-. s x ten. !f-iC 1
c.o i . TaFIA II'I, I t 01: CCIC,:,em(fV-.'. - 'c. . 

ifIilnI -.-..•.c ien tis ts cf the k.). r,-.f::i , ,-.: i i i-, I t.'. . : 

thes.e i r'.e .ti r.-,t 1 rs'n. 9.1'c,1i- . t,u.ha1-1.k..''t: -l~e .. 1 .-


erti- I i zer. .-. ut, ct:f-a.duc-.5 I ,nder- hm

,.s-i 1 Iul,- V I ack .dejuc,.te I cis-,.:.,I 

frcirr ct,tai r i n nrd u s.i n g the i r fi rr h a--f -II- ". c if-*I 

p o'ri ded b he 5.h i c') . .jf . t t tc ' r-v,., e ,l 1 I--S I ,rr-er ,-s:rm- e..., Ic .":'.!: ,:.-LI:ion
 
r -ate _=,tend to ,a~ 1 rs 
 .:. ' r-" uJ sisc-i1 'ii,.;1: e '.e,I , L 1 .cm: ' ],cI1 oJ/ ie cji rn'' A',.,c',I' 

r- ae s mt e r, d t c i .f AIII: ir J I i. um iw ri (.-4 I'l1-11 uscm .'.-c iu : Yi. 'sI c 
rI'e 1.pri cinee . - i: d 1c-1 nj: - 'I _ i -,"VI i . Ii I - ,m-r-I- i Ii(A, ' iI, ,Ier-F Il'1c:cc 

,e 'E. t i1-1, r - iITI+:1V ,,-, J .r"-I i I i e .-, :t io+ ,(P .n
 
c hn i,0 J -- FrC IJ 1 CT "oI"k I ,!AI-IC ,:Cifir.., 


h v i den e - usi.j:or I e, L:l
c..mir,upcl 1 -o',a drssm . ,ih I IAI'i>k+.e1 . . JC -cii I]f",-k.. , 

76_' s-a.I 1 -.cta Ie f a:r-m 'u r t. -,n E.:-.terr.n Pj-o,., ic , c.- r ::, t l, the-

P1 .rn n in i . 1 1 -:- orsi 1C tD Ctr.' - tFfI ,-,A: -"i CLiI ecc D'I, nseII.r-e rid .,rr--e I , n-

I-Ji tis a . i .t.', ie .r:', t-e Icot.. State . i '.c i. t - tcl'1i i cF. -t..Ic e 

t e -:k(TiFI lsr.7I--k.I I h -l' cr-c rcj'-- cd 'f t- n I i.-c. .'r:I *?'.''i a i1i ' 

Cf the "r.i ,-h f r-.i rE C.:I- i:: e-,- 1,, t i .c-f - ie ciseII . o, C,C.ur-rent.-


distribut io r s:ts ern. 

http:F:>.:.re
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B. 	 PHYS I CAL D T:IDTIC 

Due to :he arid pI ar.e fferti :er excessivo cheric. 1 hcsIi cJl in o: i 

i 	 io i dual er. ac.anua.1 	ha.nd II rid i ,, taer.t i ea :z9.4. eS,quL.i ;,,I 

a--1,1-
de ter. cir. t or ,.. rh:,'E i 1 1 t:,I e Cli I-:i I t irn t di .tI-r.i bu i on 

ch a i n 	. "rh .. i-- tr.ue f-or- bL th 1c.c-a1 II. pr'. ,:,iJicar-, d io t--,c d i cd fer. t i I i zer 

The cur-r-ent -. 's-ter -F rr un. 11", handi ri ,o:ZamL, ia f ort iIi;:er"c- ,, requires. 

30 transfers pcrC f" ic-u-.1-ru:12,, duj - di I -:1.ric,0 fi.cirri p,-_,r,t -rnd-frori t ,: , s::: 


the n umer-,u s pic i h.- c h t he -er i Ii er .-ed i tr- I buti cr . thr.:,uc ) i f . 

B.ased on .- ri-..o.i-f.0.il - p 1:. .r1i ca.1 1y:acc c-p ted t.riJ.r .. I o-..:. ' 	 C-itomI ch-, 

rriove d fe r t I iz , ,:.. i rrla t(:i.tJ 0 . I 1,-,'-,os 1I --,iI" t. 1 r i. ' "r.r. i-F. 	 . F "1

be ex'pec ted. -hr :'ij-, m -a.niu.-a t-.-a ns1- er- , t L2i 	 , Ini 1i muriu.E.1- I d 1-1 iI 

24, ph->"s.i c.al 1,I-. .cf -Fer t i 1 i zen. i r the .>--.s.teri '1ci i l -. in: r ':1 C-es-

sto r-age e tc . i rcrzI - e t:he1 I ,c:-: C ti-o . 1i1i ChS tst - - ,it,"..c-, 	 . a1-1 

' 
a t te Inp ted no . t,h : I U i,r!t Ic f? I C ,M_-:411ari II .: 	 It o iC:.f 'e J --. 	 D.. ) n. r,.,'r 

an d I eeF_- j 

H:arid -a.t les -nqI r:,(-,D *,pr I-he IIhr.-. a .r I I- I i I .J:I: r 1,i , , :--1 I Li,'e 11ir-t d i : .Ct fri tsh-n I f t r Ihi d I:: uri 11 ~ R-11)~ r n i 	 lr - Pii ir tI ii
 
SrO/ ,:.,tI Le -fe-r1t 1 i ,--. hh-1,: r-iRhl) cu-d '-out: i r, F '., . is,: e Uci,c,,-ir
ativ:
 

"
1-1.-r-keti nq ln i on, pro... i .di. c e.. c- , t i r .io !:i'? -.iioi) 11 lli iss:.: c ard ildi I:, in4-,--, ,cue. 

Hlc.,eer- , t he c u , .a1I e f:f :~r 1,-Ja.1 I.twb ar i t l I::: 1 c.,1o - :ci p:- r :*t:i on cn the 

p a r t 	o f C.eri t I - , n: -h'. ? t - d I- I.r r iI Cr- PPr -- [- , i n I i - s_it-i PIru,.. 


,c,Io r-' t iv _ 1n.lr n pr-o i di rii tI, n 5 ii:,e ,J :
ri i 

. e-D. 1 i. 1 ter n: t i,.e .a 1-c, i I rI.I,,Id J.:iJIi , . - r q.t:e t-l"_i-IT..p or I a nd

a cccu rt abi I I ty ,ciii r'edue i-.l o 1o.. 4_c,- I -,.:.i.- a.. 

HAND II-NG - A s-". ter sh:uld L,, die-ind for mco,i ng fe-t I I i zei- -,i, 

MirF Fri ze tr.--.-s-f:-r.. D.IrId re'JIc' ICis.-.es. 1:,>1rAiie Cdi r.,ct r Cu t i nC tC, the 

ria 1 	 ie ofsi r i I-, _ i 1, t C - U rri ri1-C I: i. - .rdi I ri is: h P r' i I 1 . h C, 

a 1 t er-r a i '.' . f rI mi vi irr, iz IIi r F. n..-fe.-:: ai--e : 1 1 1C,t i z i r,9 ri.d 

Co0,Ver' i ii ..-.i, n.r-,' . sh I- 1' q :. ... I I IIi .J . u. 



E.i te cfO c hi p'I r,c " pal c, i ze'd t i t_. ,. . i. l~i , ii:,.I.II Iii Lu I:i , .- r . 

e n tr- '.,lh er-.e ba Cc c,, pa 1 f I i ing arid -hr.i l---,.r,- 1-Er.,C,arer' CfCur 

Cr -. hippirio; :3 : . ppinc ir Lu]l, t.I l-cic I ,! it-. 1c ,c.:,--,d .. fpt im- l 1> 

e I- r Iri n ei nod . in t h e d i .. t r i bu t i ,_,n .:,''. ic; -c-h I' ' n, tt . , ,diI ,'- ; I nter 

-fert iI i zer. pr-,iduct , t.c. u Ik, -,i,, .I.'- F.ri ,. r 

+:er-t I I zer- can be ph" i ,: 1 r i :'e] .rid l',,ji -: ,::h ci- he d
 

i .. ... ,C.- ir:.,.. , 
li,;.i :.-

ot her - al1 c-'rric,.t i ,..-c. hac- techr, ci ,-a cc: icrIci c :. ,i,:uc L,.: i,:,:. I aid, t:,c,]d :,
 

-t h. e :,a I ' r- t, -C,,-1 ,,

imp 1 i 

r i C CC Lil[C11-- f.II . IIcria e C.1:a~ol t'ic- i c-? -Frther- de Li o-' e-'d I qo

.t. C! 4....- P t_ +t1---'l: i a: i npP 1.'c I ;a':c ItVL 

'TRF',' 1GE"E,'FA : II. I Fi :,- Ob aer.- .t ,In . iri,:i,.ITFi7,.,1d- arl r,I -i , 'i -. t:r-- ,::c: r -, 

'i:ptlJ. c;d.i-e C' r- I " , i t C---. 4QI'Ct t :., ii. ,l | ,. idd-r, 
iu-~.'ttC Lack app-cp- F C-. 0-cP- -aP - ~'rF-a:- C~i Dc -I u I
 

i ca1 aFd f i r-,arc I ,.-e-.e .-
Eph> c i n i L i t thio t intel>' -u ,,- thf,

-ap r- pi- ,ate 
 quc rn i L I -,.ncI tuaI i t>" cf -erti1 i,- to, f:L :arI I I 

c ,:,l 7kd e m:tIE . 1 . .-cde- u.:,t,u ' :,er ia rg, I. -ac i1 i tfi hr I tL_ .I ,: 1 I
 

tiea..,- cC':,er... I: i '. ot te ria_ , ,-cL -F,-- : i I i Z e iD I. e open c tr.. ,h
a.r dit Z, 

raic.ed ccr ,-r -e t: Ic- ,1 El.:I - rhii K' Liardc. t an d a '. :,' p oot. e c t, Ii t . d cl: ct: :k . '-..i 1.1 

t ar-p ul i n . and moi . ture L-br-- i er... ri-dqq f:ir-o,: .: Ia ::c,,.. 

1o_.s. s..s.. T i pr-c,-] er I s_.:.r- cul ar1 ;v acu.:' -t ti,: i-u--.] dept I e el but 

e xi .ts a t reoi,c nal i di .tc- i ct I ,..,c''-. :,--., 

A 1on ci an u rr-cI1i -at:,I :.u p1 >' -a,,":.t ri orc a t ea r.:- - <or i Ii'. 1r-.:"' r,0 

I a.r..c r th ru-F-I:,.. -. :ocK -a ,{cr. 1 on er -an --- ir,ncrn ,.i u-e:Lfl  i:'':"1"I if::1: a.'r o 

l:i me at tr. .,r a.ihhhi ,rr'ar I p - in t - . i -. ad :-, 1,' i.1h,.- dt; r:, -f. c l-.- : c-- ci
 

a c t i e s .
 The rl 2t i ..- 1c, an..y .i. t- i ' V:,- E I-i', ccii,: ,

n cI r i i I.lr i ertt I - kt tC ' am unt :'-f' c .i ...- il -f,-,[ -I i z - .:.,-,(? 

in -er ti 1 c r - ,ill - ,I ,-t i .--., i - i il- It Iiji 2r- .1,2i
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fer. t i zer. frJu,= t c 's,ul d reduce ccver. d -:tr.~ce r'equ iitc-reme :r.,.

i.1 per. a. ve tp i c t -tPr o. i n coc, i: un i orn, ,11 dd onn rio.,,e fer tilix er

a rre E- . dI r.f r om N(41 BCi','D ,., ,-,u . i n the dr..' eC,.a. ci ecCa. -:.ec ,.7',:') a.-. cC 


-.ecurr e f._zkci 1 tie,- ..-.t r a I deup ctc-.
ur.a1 (:2) ptrhe I: :: Ur,:,rIrZ prl -.I oc 

c:',1. c1K o : -'uric:u...':or.i'?r. 1 i zcr ilui . ... :: . Id t c-'' ': i1it-" of 

l-,ippi rqg dir.ec 1 :' r'oi ;hc [-.'I f;:D, :i.',..,c.c,.. i depot. the:,: -'lur-.1 dut ricg 


e_;r. I >- r a i n,' se Ec,r i pr c ur_ , IrnI; : I'll c I ce 
 'CoPr,.he tmc,: th 

Flao# 
 of pr odu ct an d I c r a..:,?. . , c - r tu -c inc-:r1 1:.s ..id cc.- tc
 

B"CIAW I t ' 1 ii tCs t h cc-h ai:-i: . r f: ar.rCe r.. C ,pu r C::lka.e
RD, 1s o r . S --

f er i 1I ixi z .rr k,)hi th, l I their i .i e .I rizc ;D ir,,::I.. '.-i.'., ic c han,:
 

that they .l I r,,t t--,..,e-'fert i zei- v..e tLe'.CViv':J it
the 

The fe r t i 1Ii zer - ari rtni g s '":tei rI oI:',. i':I, e -:.(:i-e peI-r . vrrI i: 

s t crc e The C,['.Can.,d I an I ri t -riF1. t i C a 1 c'...e I . 'r-i I ':i':'iic " 1 ,1:,) h a..... 

bu i 1 t n gI"c- shet cen pe rr-tn eut =. ',r age s"Ihet)eci .:,kI It:I) [-''i ,r,;-.1 depot.-, i ri 

F'r',.-',,..I .:. rr Fro,., i TI,,:. "-.., :.tal i i rl .outh.9 r-r, nc c i L l t 8. 

rre t r i c to ne,- f I 0, -to,cir.-,-r et.hosh-. im r.c''','eIreate t,1ce 'u 1 the 

s. tuatiz n t erh-ci 'cil 1ccle-,. t'' 


:/ i nu(J er .7kien iC's
C.o c I n. t r i ri 

stC.r: fc.-ci 

In ,- c, t hc r.' dl ni:!r I",e aa 1 i ersec d rE pr-c'., in 

-. i tiQ. C, ,' iia i ze fCr, t i 1 i .e- tLIC arid 0c):- I d E:cinI" pI an to 

pro,..., i de sc': ur e bu i 1 : nFic . .t cf 4ii ruI U1- Ir.., Sciu thc rndepotII -.. in 

Pr o.v n ei a n e.'Drnip 1c Pri i :ri t:: .hoi1d, L,, :laced ,I' putt nc l-i 

.cr age a:t thI r ,1 c-pct cl e ek1..,ie -ur. I L,:1c, p . b2;,':,,lc:.I F-ecr :tir.,:,, 

h iprr e r t of the Lu 1 :cF1 r t i I I 1o I i ,f,'-. f-

JE.er. D ec i si c,n 1 cit v cI c .izrc 

c .i. c: 1,,1..., -in a. 

1"t t c :,i'c c ,.-.t'i.j, iti c d 1ol cor 

st f -:>of any r' ci i % should au i i: a ful 1 :.:ud" .id the .ippr,,.. 1 c-'rf 

an act i on p1an tfr' eent ire fe r.tii r yerI . 

p,c I 1 ,:,,n r. c t .1 .Ir r..uin er e n i: . t i d tII 

I o cr,er. It - r :, ,' r - ,. ,:11 i c v I il iiIr.I. i,::F1- i, I 'c L ir , o I.: til i,, cl : u r.'c. 



depots possible. Thi.s.. w 1ouldreduce :os,.tl.y tra.f-er .a.nd sor: ge ,c,

ir the pipel in e arldou d rrake the .ferti I :e. avai 1a~l z to the far er. 

when he has the cash a maize ma.r.<eting t me. 

STOF"6PE/-FRO":TICE. ; - Stor age pr a,: t ices fr equen tly obsereved ,.:o, tr. ibu te 

sign f ,c ntl. to;, the phy.sical los. and qu:l. it. det:er iorat: ior of 

fert i1 zer pro..ducs.. 

Stackinr bagsi,.-,, to ertil izer bexrd 1 ,yers hiqh causes, pressure 

dar.mage to Fertil i er. in, the lower laxers. This p-aci:ice seem.s, mro .:st 

severe irn permanrnrt stora,ge 1 c acat i Mran.a glai-iac-,er-s at NHil"BOA:ri: de:ot . at 

Lusakaa, Chon, ,.nid Mor, ze w.,,,ere o'b.served. .. tck n .it io A4 

c Io ii the c 

fer tilizer is sa. .ed too high in the out doo i e . 

1 ayers. hih t m :.. t aioulnt unIde'r primnenrit 've Com cr1lyr 

Als.-o ck,: 


In permrarerit .- rehiouse., appropr iateIpr.:,cedure f-or pirovidin
 

adequate 
 air Flow nd hum i di t:.. cor trol ... , rot - 11 ,.f.olowed.For e:x.:ni, e 

mara gers. t::,'p i ca l l tc,.k teptr.e i e -,as. i rect: l. oni thle concr. te 

Floor, inste.ad of on dinnag,e or pal leI , inc re.asing: ihe potertial fo,.r1 

moi.s,ture ,daiEage to the l::.er layers. 

The orqa niz.ation ::F the 1oc.atior of HaoIccks of ten incr eases the 

arouri t of i m,:',.,,-men t: requi e cfor riece, Ipt and di s.pa: tch oimaIua. 

-ertili zer.. A:t m-n, locatio c nss. ,,r,..ed by c.i I sidi ng:-, stor::,ge i-

l caCted awa.yaf::,-r'o m the .di . T:iiihIihe niewly comii s-aB iTn ARD-"d.F.I-F.:[ 

,..r ehouse i CI-hom.i. i on e:ncep wh eir. , i o.a.tin,r ir ,. . 1 ;.tl ".frim the 

rail sidin g is possible. 

SItock recocr d k eeping w.j . in ev iic,',:,y, , ' .hic en coura",d.gI , to .e 

More frequer t repon ti r f s tocks by t, ,:, , ; o -- FII ':: c 1'n.l: iU, ., , to f ,l:iE cy,,he 

enhl-ance the ca paci y I: c' r.1nii ,Pri independeintl,- d uaini'i dr.," 1 :to IrI ]i , l:1,li 

on-si te veri -Fic ,: n of: .tu:,:. .ou,,l cIdbe- i .'.. ti cc,. 

Mhany of: the o ,ie'r-. 'c pratc oiiet. tio. enI fc:. .rii,: i e or 

http:inste.ad
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educational efftort to teach depot man~ager. appropri te s.tora.ge 

t echn i ques., 

TR*ANS.JPOL-RT - Mlost fer. tilizer ingredients and fir,ished pr'oducts-. are 

shipped Ly r a l -from seapor t o Zami cr ni cr sir.--Iopen c , d,-,] ad, in 

car-s. r ed itL ta:rps. Ex:os,.ure to eathl,, . l :r , ,oe ..- and l c:,tsecur. -f 

me._ns cause ,hiclh -l2[i., dsthi a. ,of: tr.ans-.por-t l osses in ro.te, w NA I-L r ecor 

place at 5X. Bunching o-f import ari . at :ort in r.0 ati .el M.als.. a 


time span, dela.ys in r.ailway: ..1 Ia on -cll.l:i g oclk .3.
ocat oi 1 iPo arid 

governmert re,quir,ement that. I'.AME:CrsAFD use tr.ucl as for.- par-t oI: the 

shipping from pcr t c-au..e ser-ious, ,'1 a-. in moving : i I izer. aa.i. >. -.om-

por t. Th i '. r esa.u t i i ni Li cr :.torage./- rurrra e ch.arg-ers,--. ex tra har, in, 

losses and dico-. w tinuity-',,j:o shipment tc, f inal de.tin.a. ion. 

I(.kD u.c;tains .:,.1 -f r-omNAM AE~r .. I shipping sses1,,.e- por.t tc, deEtinat i,-n 

Because .IAIIBOARD acce'pts title a: the port,: neither the -forwar.ding 

agen t nor- i lroad a e::.'the ra-., au thor. :- 5ccep: ajici,'V.i Li 1 i e,n though the 

fer.til izer i. n their ph ..i ,cal cont l. u:lh a - tem is 

disirsentive to e-f-ficiert mo.erenti o- the :roduct. 

Because :,f re 1 t i on.wo.n Le It,.h: c:.chedu 1 i mnq o :the .. i psc:. , ri , rhodes 

tr-an-.port, trans.f er I i tle. : the met:hlodsc. :: hancl ing and the stcr age 

system a more coimiplet'e study an.al > s requ to ignard is.. i:.:d ds.Q a 

complete [:h'saical di.tr,i butior system fcir' ZamLia" . -fertilizers. 

C..PRI CES 

The price of fertilizer, in ZariLi a is an administ'er-ed price (set bI,.-

the GRO) and .s such is a ver> important irstrument in e-ff:ect:ing 

government pol icy. In the ZaLbi.arn c::,ite:<.: t f-ir i I ic, pr-iceer. has
 

histor-icall: r-ef-lected the desire of Go,.,-rn- ent to st.i:imulat1-e food 

p'oduction on the one h.and w..Ji thout ugid el;. inr::r-easing toco.stsV, o-I:.o:ood 


http:s.tora.ge


corsun-er.- on the otrier The -fert i I i or :r i ,: .. ;o rel: I c,:C.. 2 mLi-L i " . 

ci c C- Lot D inej.t1) C- hCC i t d ' I e'mt 0ic-F-i I tt . wn 1-:Z i I i .
 

production .-, . 1,i t r-cgern C hem i c-a 
 .s o f Xamb i L I:d , Iove'trriner 1: .u L.,z-.i di 

to the f armer-;. U -5 F . krd ul t ir- te ,.e f i ci 7-.1 i e i: -ter. ti i zer. u-.ls ha.D.e 

t h e r-,-- or- e : h .. " b I c. the ' .r n-r d O .:i e Cc or 1 a ,L u d e n i c h 

h a s. h ad t ,:' --" ',.'. t 7. i t 7 1- t-'h-1-., r .. I t e, ... -c rr i i " 

R'ECE-HT TRnD 4~ --J: !-P~r:U - 1rn T -1i cc11 .7_ fIptr- C j-1fa- *a> 


fert i Iier - .i ., crcrn:n u p p I- The .I t
cePVit in t. ,D >'eE.-kI , t. i e the 

ice 1-.r-rn - r,e e , c-ed for.I .:,, i ze '.)en f: uplp 20(I 1jef ccon 1: The pr-i o 

f- r- tI. i zer h--; rct o. riied - dampern-iJi e r I 1i z r-onr- c oni mt iu..ie .*r
in the 1 a tec- t .ZeP e lr i ce<:., t:hc p-- i ,- -1-e ai ze i ncr-.s -d cr I 1 4
 

per cent i.,.jh I the price ,-F -F rt i izer- .ed L mon- than 61 jiero i ncr e 


cent, hi. ... 1: c.F
i-- f 1ectIion the 20 per. ccint de'v. 1ua ii, c-f the
 

Kr%,acha an p
:. t he . t i a 1 r.-ermo,. a of -fen- i I iZ- .rl.. i cliz-


Dur i - c(1 _-Anulh[ - o f- i r'iI C,(r i . I th I: . ir-, i: c"-, 
 Ii CJ I-I'J 

rese- ar che--:. cr , dd p . c-.-:- ,-.Ch p1II &i il ic~1 t,- I Irs,I i -s-. : I'i& 1 . ,..-


Sicr-- .. n t I I ... l:Ii,I -, r" -l i . f 
 i c .. i ncP,.--:I- ii i.-:.IZ J:. I ,,1C 

I.,. r-a i -- d ':or. jri -.-cu .a. i TI-ar-e k.,-i-,- 9 Clr-  - all s hIQ-,lilie 

e:kperta th-i: Lh,- nfo. 
 .lcr,ti I i z e prices wi I -Ai ac,-'D -rkj'::1 hC ,

i-arirer.. -o [if 
 us. ic -Fer. t i 1 i z e-r Th i .judremn t .ia , i:a-ed cn tihc
 

n c -e.--,.-e hiP pcr-.? i vcd 
 r i -k t he -r-a C ,C c --1.-.rinc- 0-r,i th 1 i m i ted 

re-.c, ur, ,-s . e 1.1. h i-7. t-,KIOinc i . 1-r1i ri:t he hc.,_ ;. I e-'. ;1 in i1 iiC, 

Fr- or Lu dra- t i r, , .-. ... 1 :,...: i Ion I h - . t i.j d L -, I i I C[:,e OIn,: - C C] I I ( 

that th e h i ch:,i . I-. - e p,-icC cf: -fer-It i 1 i If.:. -, 1,..-- 1 i :e l,-r- Ic i i 1 nc-.t 


in-l I uerc e :,r, -armrer-a.f-r Lo Lhh-ci:, .l Ie1 .-a-ca Ic .-7j: d r c,.. af ,1 i th
t.d 

r-elat iu el: , 1,.-,., xi-ld-. i ,i h- rii-rn,:: h ce )r, co-a4 I 'r-oci-ucel c ,i -hi-Ft 

produc t i on to ot ha, morre pr,:cti .a:l -a- cr 'c - i ti-,:c,o:n- li-and the 

e-ff Ic i en t r,r'-, c -r- .i ,h high >-ielcd:iuc],-. : .i I 1 -fi d r -: , ,h i i:,n ",. 
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ver>' pr-of i table enterpr i se de.-.p i te the S.har'l in,::r'. .. e., in -1r-ti1 ize. 

pr ice. Ther.e s. an incr-eased i nice nti ',.c, tc . rcJ hi her. i d.. ancd
 

rnpr.oved e-ffici enr- "1 .i th the ret.',. price r eI.:tt i ,:nV h ip..
 

IU-4IF IR _ CII'I OF -
PR! _-AGFERTILIZER Fer- t i 1 i z F-Fri i cc, t I c,u d p rc-.. i de
 

adequate i;,, r,t i,: o , t i I :'er- i--F :
,o rr, FFer i i en : t r::,u.,-4h the
 

di str-i L,ut -vr: I.Tm. The cur-.-e l: 1 i cd un i c:,- .,dmi ri .t - J
rI I e 

ncg .ur e srpr- i tr uc d rein: c1: n -c--F 1 e, Ie ' t I - jH.,J-- b.: ,U 

a~c t i '..,it ie- .:. t it i Ii ze' mT,',. thr. h - -.-t,-in. Li k.'..ii S-C: there 

ca d- r ncr o i0.-en pror t1i-c, cCf thes. n c, ear F t er-min i n . Icthcn- n , c. 

d i s.tr. i lu t i ,r .:-/-.t rn i s per- -f c ,rI Ii - . .,i ,u)I hk : CIr ,-1 i 1 the .a.'n J 1 7 r C- 1 uC 

added ._,.tth-. pc.i f i r, the te,n , i hI- the c. . t .,nIratCd 1:h'Cre. 

Rece i - i rq -_.r',-l:,-<.te {l . , , _ s icir,-;rr , .rid i--,::e i . i,:y th.t ac ateli 

1C,,riQ a-'f ter the ,:,:.t.s. i- i iCurrcJi i a d i i n,,n t i , t.he ra p i d arid 

c-f -Fect i ,e rnc,verert e r tt:ii fr 

Ir,:Jer. tch:-, rT.. .. , c,,Cl:er., ever::,' rcer t.,,t '- t ,'.. c-I thJ c t i ,.,e:

zee,rr i - -,--n by dc- :,- ini'- pur.chi..rih- :.e1-7,. di n e'r ,,- '- ti I i r r- un i 

II- I1:,clt i i 

mairtairi n-:. :: stcrr-acgc facii i I. and: . cc,,: r, the - n,:i.c,. 

t he 1I e t [,,: L.:iL I ne. Th i-s.- .tr-a ce1 , rs,.u,_EtC i n,.er t'or.>', 

re sp ,rs.ib i 1 i tx fc r- the _rl,"CdU, tC The . .ete,n -I-crceZ. ti':,I hc,...CICenlii t c 

fer t i i ze-- t a L ime. I cau.e-.c- hacs -- n.d- E. - --p i I i n .-. nor--opt im-I ac--u c,': 

ir t he HF-,MEORD 'c,r t i on ,f: the s tern,. r-e su 1 t i ri i n_y. The de 1E's. the 

,r-
ar I ...1 -f- - - I I i -- :c the r l--.a sa.1 en et r s. c-"I be Y- >- CO- s 1 v I'l 

decrea.s-ed .:-f c.:"J,'-,lrl-cy 1chl.. 

1) F ERT I LI/ " I I F"IO i1.IcT 

i:iF-I.IF'1JII.-H:,; -- Orn I ,.,e c c.,compc, rlid fer t i I I :dn,. _ , r-n.. l:r-orJur"t'd t.' , C, 

rpe a.. i I a b I t,:l ie,:'t t h di uer se Sc, i 1 :,.rid cr-.,::p c(c,,Jli t 1- Cion f-a c b>" 
ZbrTi al f~r,, ' er,"-.. 1: _-, : I, Er~ e . ar l l,,.. in :. .. ,, l, e I.: - e d 4c

2.ulmL I:,hur'.n -. I b ,. L. I c I er. .. -C,, an -,'-i.i r.ci e d rIo i e u ii 

su 1phu :1.D.u C1r -o1 cI in- I-cy! iIi 1 bsa i - i: dCarLCa Cie *It-dI ri 

http:r',-l:,-<.te


1CI, sul Ifur "- e._ Eu1 uph con tri n,-,fcr i .:er. , ir i I puid.-. .'e
 

penI u duce , cc et I n-9 Z.Eb .- pb ,anau, ther, , .
 n so drr r-,c,.-. c.
 

cornmr 1 ' i n dc-nria d I ,,)her.e The' r oe' i r Iin cnr' t a 1 . .%I-rrt,. 


(irode r-n -stzn d r d C- al -cc -'.i) ,: t Io ror-ei',err -- j ii -,1 a~nd 

ph/,'si c . i cz,r :r -hc Y-feI ?.1I d--t - I i ni ted ic,i, c r, tr- i er -, c ,,I i r a t cr 

tli E.e-e c r I z ,r..: r-o,. c i b i tf. : I ,r. rrC1h U Ii I 

a.p I i nt i or, c s', 1 r ee, d _. Th i 1or. 1 e.,,J- 1 Ii:. I I un Jer.- .-1d ,,,.,Cr.
 

-.p p1 i cat: o r o f n u-tr _n t 2.
 

One e t r-eria tie -for f Irtl-,er" .tud-' I ie . i t-,h - I, . ic: a.l L,Ie dir, ,.
 

hi g-, ar .7,.!'j r diu lI,or-ed - -,.nt t r. to si te- poc tic .Ii . r. cor 
,, or . F d:qpt nq i:Io hi l r. e.i d,,r. 1 .l .... tc .:.:1 I .,o the r 

to 1ie -,rndl F d b : the 2Lipp 1.. nd di t. LLii t , s-.>'Str .IIIou Id Le cu t.k. 


3C0Z , s.i cn i i ca- tl r-ed ,,-ri:! co_.t .s ,, I
 

" l-oco triot,._ • h i s I-ef r .-. ,o Ihr 1:.lr-c.:,l ragee ,;:,t I: i .,-9 Igr-edi n ::ac: cr i, 

particulIr- the ma. rutr tr.o n, otCt r 


i n the -for.ti I zer e-- ,Irip,-i.e( to th c : ,i 1. - I:or d -d 


I in ernIt-., ni er. plIIc EpIat a id- rl. I---.-f-I 

-mur Ii 

c a.r-r i er .) r- x a rr, I e ,, . rl"i I C ,t.ri cu'lcf o I 1. . i k- tfe 'r. 1 Dr C J 'l Pl 

wi tL -or --3t--(Ii c':mpound Ia 1 Ih-.P-I o f 2o or- [ '' . th , of0I-F--.I< f-2--- I I. 

r.,
Thii com r, . .,.it1 the hi ch r i trc cn {er-t I i z r ur,ea !,I I i .-- h.-t,.-hr
 

H.-P- . :V.. -- ) ,,r o , of the high phosphatc ferti I izer. , .. i th .an
 

rI-- c-o- 4 , -iiiFP--K I >3-
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Arr,,ing oth-er -.I t er'-n at i ,e s. t c be .tUd i ed r'e th e u si. c s.u : ur. 

coAteJ u r. -i: to-,p -dr- ,d L Iend in( pr. s-uL fur i n thee- o s i nq ar the o-f 1 1 e 

LI HE ETCNHE - .c.-i.i .. ,, rrr r-esear.ch acal 1 oric r.-cc, mner dat i or 

. c,-fd :n rhe ' ac id scoi Isa.pp ica or l omi t ic 1 i ri .ter - :oaf- oct . tic , ur.a l 

and the i r i :c, c r f.i r id i t::, u- e d b>' .t,d p . I ic a t i cn cc, 

z e r-S ta n t"e Ir- t i 1 i r -i a i e"r and '"U Lu I :Ir r '( . -i , 

a.p 1,tatt .l .. ' n iert iI i z,-r i r j r- .ir-el i '.d dimi I. ai d s.ci I iI 1I 
e,,'en tu~a. 1 I Le ,:rbe L',. d','...er-c :i b , ,-. I- rc-'. cr- .I y ,i.-rri. ir,.,., crrc.... lI p 

eccrio i -.-.1 , .1itC.1::It t0hV u-e ,',F iW C 

) niecd -ts-, 1].,.n c c cur-se .. vi i th i rip ic, to i , ,f ct i crn emen nrg 

pr-oposl -:,r the pr.::duc t i on and di s.tr, i u t i corio+ acr- i cu 1 tur. I crr ade 

1 ire. tone.i 

E. I-:.: EiF," C!'t -hD [,..y.VtLFF:I.IE..IT 

FE SE P:H - Fe r,t i I rc-r. F: e ear-,: h ha. Leon co,r ciu c,ed Jr, Z-,rL:, i , f cr- r C e 

th zn 25 --. ,j.i. h a,. been fr-- c.,m -- . men"e ls:, . t :a oLt a i red f o"if i i per-, ir ta t i on 

af r e rc-r,ch t . t c- n -o date Co > C :1 e Y1,ec CnC cI-Cp i r-.e.)il,,I-:- ,ur-l e i tI 

n-tr ii..t) [r1,e i<. Eu,: 1- -1to i idi -.i du , -Fer ti 1 i zer. ha-,1c ,u l : . .. S-Cr,e 

r e i._ er: t thec.-u,. -. , 1 i ier. : i I i ::. ,-,Ci i , ),,-nn i 1 1 a.-:. 

rri.,k i ri cj cf rate rr rid-t i .. t i i - f crri r a I: Ora.:c ra -ci e.nId.l-.. t nter .t c i - - ,nr -. 

exists the oF ime, 5 ds. or-- b i c.,at i c.r .r for-rm c.of:ripcuI aa - arid 2 

ri i tr.ogen pr.odu.:t-t :f .r tq:idr-:..:_ . I.I-i i e t:Iiis-ae rdec--,nrrrer ic icr, rri;v :, 

adequate to irtro i -FerF.-i I J r- i s . tc, arra I 1 f ar--mer- 1,: :' I i IIi t the 

efficI e r-i u i f f- - i I I I -lrIri t . 

res e-,r c h i a. F. , i t rie, i.,-cduc s u. c h .ss I + I.- c. aoat d iur,-ca, 

ap I., o C at -arid bo-r cat r, r h t,.i.:.ter i a. b,.ir:i n uu o dca.t i riC 

app 1 I:ic t i orn of rI-c .rl-, t.-s Res -.-c h is . e e,:e , ,i - . r-mer... ,:OI t ,,{ i e -I 

http:y.VtLFF:I.IE
http:r-esear.ch
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rovide in or-m urdr, d c mcdt on rd ie d. if ie: - rr tD.I a .t. r. tfhe
 
ad oip t ion ',:- pr -,.c t i e . Jh i ch t iii e IIl.:!fltl !.l~z~ 
 :- i t : p : t ru tr. i,-,nt , 
EAE.,T J . .-_.f.EFri E F _I: - h e E::< te ,..io , 'e&r ,.' ic o1 tl,. Ili ri S r-, 

. l k sc.'-.o r 


f er. t i 1 i zor. 


A gcr- c u l t ir .-cre,n ,: -,.K..e 'c,,,-- prre n ',Li.:. l ,-, C.p:ocii ,i 1 .;: f or 

cd',- .- t i o . -r p pr.', uc I. i,.,i p:,r .Ir1 w,.' I, i c ,_ z i r .- : Onu 

i f-er- i u-.e I .-,.k'r ieen E:x:.; pc..r:- t oT t. 11 . I . -f': cF.T zer. .. 1 ,1:,IfH
 

tA ie i u Tt:-r L. Pr 
 -. ., cur-r.- t _he i-:.: tr, i i: ".i h >1 c'r. i,- , i pe 

progr-- i 1-or p'r-o.., ci, .For-vt 1 e , iuonu , C,.,.i-: i 1.1- i  , rcir::. 1i:o r 

other, cu 1 tur..-,.1 pr- :: ticc. c or- cr.-op produr,: i orn T ic' tL>u: I -n::- or' .: ,.?r-i (cci 

iu1 rpe.-e,
fie r-i',c: iii -t i il~a fior ' te : , i .. t:.l- to -F.- i. I ,.: i o"_-.: 

i rri ed I m -r, I i - F: !,-irnt: c~vi urIi rv-i rnoL L:upt:,l> ,: -i : i I .rn
 

S 0:,r- M f i: ro-. -i- -i e lc--,dequ-c.
r, . f 1 -. 0{ , a t:ctFia ,c 1 Iiro' 1 ,.-dC ' 

f,-r i I ize .s
 

t h er. ogircpr. c z fI rT- r, pa p ionc l fen- I C
L . I T 1 i en 'r.,:1, r . 

been recenti i:: ti t 'u . lb r i I-(iogr, -- ::. -fI- ted 1 .. , :,lr 

i rr s ,ri i i I Fl- I - t 1 I CI' I"1. i t-,i 1r1'.] II 1: 'A . I 1II 


ert i zern t o -.o :, rmC-.1 1 -h,.r adit L Ii
, p%) a :e r- .lr-I Pr-oqecI.at s 

r-- JFCr es c r i ri ti n i t . iliclr. i el" , Cur- i c-,r -c- I l.:n _-i. 1 ,'r-nl r- . "1-orf 

d ic- i cs.ii p.t: i ori li i . ,ClrilI- ,c-op sC . - Ii I ( i:C, I '-. i i, 11 for -, i, t: i on , 

t il::,er t c . ,t I - rj. I I to r o c r", d ii, c-:g ,::i.1:te n 1:1 - d.c, li.fo 

r r 'a s.-nd r t ci- - . in -.unli -,. ,-1cr CU, ,(; f it.c, iI n i tIIie -I r- i -r 

edijc-- , i pr t r- ye tt tie lr- epot.' -C I.,-."ID1 -- I ' i-' I Il I .. -:I- , .i ri 

c F,ec ucct ir,-, - I CFfort, i ricep. va i os ti 1 t, . Jink I i. C. tl I i e
 

- erHr-m,r,rrrki fa ri C :,E- : ,?a. biFor-e 
 h :,ce ::. ., ti-c' - I , r1,if rtI.,:,1:,1 ICoin rpu rd eaf Fi rI - f r- t i,ric,,d ti,,F h i,. lf I .~:l,.rtl r.~l { i,> t ,I .,. -

n -i de - -:-.ee - ,-, ,:I,: h,:, tu1*t rs -,.r-i 1: .1-1 i kr .II..t -f? , : . i1-, iC r > 

c storir- .Et i cf--- I i c 3 -t. r. Ilie :1 -rl -fe i CYd ii ," t : :1 , cr. . il 

http:Pr-oqecI.at
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F. ORGAIN12IATI 

Z.-rrbi :, rr 4l. e t i n arid s.uppl:,] x s>'y .tIj, .J fer-. -I.rrc in _-mu 1 tip I i ci t
 

of acjen L'e i i sIe b, n II.ol, e d - de,: isi ,nm: j.kiQI nd ir e:-ecutic , 

TIar-ke t inc4 fjrnc: t :,r., s ,. . i c I CJi )e 
 . 1 II,-,.. Cir, i s.ti tu1 i C',rI. IIVol ed
 

and the ir r.cl Frh. 
 . f rrs2r t ic, i :- k., Q I n.i i e-i:], L I nneI. 

re .I ttInot .-.h i r.,[H-2ritt..,.? F d tht,. c,_,:, t: 1):,.ti,*:.. TI e U1.::hP .

- Li 'u t Is hif ted r e-:.Fi b.- i itdi - r ,I . j Itt in i cf I rIp ut'cE...d [,rcic uremc-r 1: 

o-f c orrrod i tie. r :mr 4I E" ' E t c. I he :.r.:,.r c i kI.C o'P ,C--t i..e . The. e l- : 

been a re c.u I t i c br e ak--d ..I.Ii n coTimun i, .i,i on i- ar f ia ...'-. hr1, a-adt 

ch a i n of pon1-..i b i ped inCl the SR c.F r'e -. It i Emo I0th I ow f t I i er. the 

IrI er. n .-dd i I i ,, : . - ,uz d r .i iI: .-. ,0.reI,,erCd,.-I.,..C,:,- i o a.:.
 

t[h the de ,.,e I ,--, n t o f th e tI- Ii e r.
[: - t - i: :eir . . Ic Li' cIk..-r. 11 

coord i n a t i on i mp)-ci-, , : t: .id i ineI: I c c n . t i, -a ori i n:: In -fo mrr.a 


1oi.. i .E; c:, -, 
and f ir,arI, l-of I -. ntI ] toi- c: ur crnc, It : t.ire 1>' dc! 1 i .,er

of i 1 ier , 'eA err, a.IF,cr oft er-e 1rIidi - c-I.J 

Trh - p ri f: to the nc-cd for, anI r grl-a n ;i cr, ":cI f i c.. 1> 
truc tur-ed to -, Irira c- I i I q£ t,, :1-:t:,:1 I is:cri-.mr :g, the a .. 

r ca n iz:.I .- I d be pro,..i led w i th en-cm cl :,.u I e I,:: I olC. t i on .ou . c'.r I 1 1 

ke rqt c.-ou lId 

right pr-cduc t -at the r ight the i d . i rC4 

the irra t f-uinc Ii o1, h be hel . .,.:cccuI t:,.L,Ic. cr ,uI: t :the 

p1 ace, at i.- ht t ime an,--cfor. ie tC 

insure its coer-r Ict u e, 



1,
 

RE C:Oll1 ENi, [)(AT I FiN S
 

This study h.ars, isd nt 1 :: d ai nuinl:,er, csf e xi--tin,1 constr.ints. oijich
 

resul t i ri e>Cg,:, .j i 1m,-.. I ri the -ert I I i 
 iark,: iid .:r - I.n,'rliJ C 

c os to Z arrb' i ;, .n I os c.- b ic' rlCj A.I -Ic'i pF, I1: .,: hcCi t. 


u rQ -c. '. r: i rLcI c t i r 
 lip r-''. @,.' I-I . 1 .
 

marr k.e t inc -n.- ,.i umi el-
i. n-"L '.r- t e nc , I'.m- ' 


c u d z 1,I ::,te t h c tr.: 


o a -i.. i- 11 s.eI D.lC,'-t,-d 1 -11 

. , n E. i n t aZth o-F thes:.e ri d o t h er

a.I err-n.t i -'.: c. hr, i ,hne': eCO ,i o:.1c L.tI: '.ina. I:o1t .- d i
 

irni, c D . . .l i h r.C L i r e tur.hi-, r- d c. i 1ed - t:.tI_J. .,.-Ij 
 i L ter .ct ,-C,I t.I 1.1 

po l i rr :;rI-, L:,-Jo~ C -I .-.., ; :,.... 're ., s_, A: 1~.l F 
 :e .,Za rt:
Il -kI.:C- b .1-1.

i '-::,u I .. ,, . 1-. , I ric -:- . e : .r i : , - C,2:T u ,' .. i-- - I ., tg 1 .Jej!t- i I 1. 1:' 

niri t ,u ppil-_-E r..ictr-i.r-__ :r1 

, tt .. -- ,'r.: dt.i :--.tu,:J, anid aia1 >", i -.i be conrd u c to -(A I I, 1ud i r-,c f. he 

Ie. , ine t. c , 7 I . : fi f :AC2 t i 0 1-fl' I 1 ii1:,-, c,. ri r i ilm Li -j Oli-Illi' I: .. 


In'Tpr, o'vc- -,,u t i i,: rr markt,:c?,.; iii 
 inrl, , uc I .i:.tu . 'h',::,u 1I,:1d ke i rti, 

c _--Ii: I 1c u n hc- t : I-rn i , c'c 'I(-',IIi * c ilt:i: iJ i.:-.It .;l i 

: cir-at i c,r,' : ter-iat, catoci -c,',,I-,f c-,str- l li Ilt h,, -ili,,.-doI ,
 

C-:,r-c,.:. h t
t:,
th ee-.,s tep tielC '. ,'1.I c'j:I .c,.i' o-tI I t<:-t .- 1c, ,' t .J i Ii :, ( i 'c,- 1 rI--,Ic,J,-.l 

-c ti p,ri-1.rf,r Cn,F-f I c i ,n I -7Cr I I il- i:, tI- .I :. .I F-! .-.i,.Li i pvr. : 

_ri '2+( Re-er to rTS-:; r l-crenI , . fl'-i , I..., 

, ,*:o1 t. ,.I,fJ. I I c-. c,? C,, ,,.- t Oi p:1 a ::r- tic

de )eI op-rr :- -fn c.F+ i i : 0F: I- Zt . :uk i n ':: 1 .ii 1 i zer cI< ,.i - .. fI 

b. u-s ".s.so- 1 t,-clgr i,.-l a,.rc4 ten-i -os-_-:-'iiii StalS :- -i-r-cni .-- i:,t'rL',V'L :.
 

f i 1I d' ItV c]1:C' ,r 5-F I ClDr .I t h r-, pc- es L-i t tC i 2,K l- C 'Ii'. CL t'.,J i/i ri i E.. 1 I c-c 

-trid i n t i til: i s pr-en at:,.-, .ri .-a.c ,1 : ,-cii i i'shc , , I '2i'Ltc- Fi . li 

ef-Fi c i enit f -r-, I r n:ki nr .iUlji :-,. :. I.'-e C, d .s. r, -, I - .2 c , i':i:L iL 

c orndi t iotans.. 



c a s. cin i propr i a t e t ec hr, i c Fer.-.c.r c- I.the an..iI el1 ,:, 

est abI i shmer t of the sys t em. 

2. tha.t C pI, eLc de,..,,-1, -,p,- d w ithII T : IIlerit ira¢.l pr o ,:c . la1 :. for thc
 

pr oduct i o, . d i c r i but o cfCacr. c i tur.c 
 , Ia clr imeetor,e.e 

vTivrr'rrjj~* I Fi Pr I'*H FFal 
1 , t h.t .- .i . -. , - or th e :', i onCo ,: , o u r.:.e, r. _ or , I 

dddi t:;c- r TIrerI er Zf)tor..., ;e c.ci t i e. ithI. tr ic., i , ' at th, rur .1
 

depot 1 ,.e 1.cf.n- h_,t. t h . be done
1 s.i s.t ance in a.:cordance vii th the
 

a-bo,)e cIerz 1 c.1r 'i ia_- c n p
r-,,rd t ic- a ,ride t. i 1 r in I :.;e, natu - c-,f
 

c ors tr .jc: r -n ,:: .
t i ..-1 i cr 

2. tha'.t the .,-r t i 1 izc, t uticon .c.t,-, he ,c *i.Icn Cd t:', m ',ie
 

ferti izer mor e ,J r -:tI, t-Di : na.I d c t 
 [.7,.i1 ,,I.:. ,:A 1.9I Il 1h1 I, h 

reduce tr rsc:ifer. an i h I.-,c .tMI rig I ,.-.se c etai 1 : cc:- Z. S'e.v -- ,e 


shoui 1 b t -,i. -In pbe .Id p a.r c, tte: - .Iitac D : 

hbt- c or-g a izi i c.. b SfI'e: I i C I 1 S t r LC tur,I d t, mCIrAi. the 
, -ar.Ve t i rq : nd ;u p,p1 y ,c er r'.-.c II i 1 i zer -lii i, i .:a. :r slcou 1 1:,cEe 

Fr.c' I de d i th e , u i. c ' c I i, IcI i L1,., : c,1-, ,-h :.Cfibe ,, orc , C '.rIc 1iFir.Vi clut 

I1 the .1- i n'l IIrna e t F'f.11. i:.. nI td i nI i'..1 if' I .:AI ' , 

I, th.t the ur,if- v.rrr :.' ctr'uctur Tri- r. ,, rc, -,.IcCd wi th iCV C E co.i zC!r 

sYs terr of pr"'.Ii,-i [I .-. hg, - b ,.-i n ter i - tI rt r I 1 pr i cc- -iof. 1:rF'.Ji, 1: lW ,. ri 

ftr'lr", Fort t t r, I a .) lr aeu r ei e i I tI, .a-Ji - z'aI-_e cl C.- at cich c , nd 

tie pr i-c to ir,.:, 1 :-. I 1 reF - : Ih.:, ,. ii . z.Uei.i. }-rre hi:.,. iU 

aI so be a ,r i cc, e: r-ccr i - I 't r,21f.I cc.u(.,Ec tIi , ' C. fl: t 

er t I 1 I zer '-i c 1 fIu i c, t I:'r. I . p ::hc :-

5. that tSe rcI i boC,.eri-. 1core rmport i f,.I er t I I ::r t'.,.k t i in 

Z a:'.rrb i-t to I 1,.:c, tire burden Ir n , Iaof ncI r ccpc.-.te arnd dela,,'l on I:he 

tr ri p.c tr ,: r::'. I di rc i ncent i v e to ce ifci er l, y ,,v:c. tc, p cdut c 

,de. t i - 1 1ri c.r, t imk_. 

http:ccpc.-.te
http:1:rF'.Ji


6. th a t tihe N a t i ,:,na1 L.i ma Fer tiI i zer Prorr i a-t.. ,,u , - C:, I',:, jI d l t 

pr.i or i tx fc.r intern i fi ion.t-Df 1 - r I " m-,1I -.i ,d educ. -.t-i il f 


rc,-)JI edgqe a,Lou t fe r t i zer- u.e 
arid rrr'".:,.' cr., iKV- .,;pi'flc[i iq 

hh .'.t rA ng . cc. 1 C i Fl it t .
 

t a I I I i . c i i Flc UdC t .:icp:lf 1rm I ,r l i-,pr ia
 

7 . i pr , r. C.::,1 1 0-ft'ri .:CVii4Lr. *r~ ppi s: ._.e '. 

.EVouI 


t r a r r: t c r h iccde':' 1ki rj iin ri D he C 11.i p I-:',cj 
tr.a in ing d ,l , I - ri , ( Ic. L n , ,,ran t t. .nofd ize L! 

m ag n i ru d e r equ ir ii-, ,, ac U:] 1- A'Ceq u.,. .~ , nQ-1t Llr nC1 



20
 

I II FERTILIZER" ROLE IIl THE CB2EL,O:PtEI T- i:: THE I-i:Pi'll T UP: 1L ECTOR 

A nI.~ >s i 's oF-f .L-Z a*f a r t i I1 2 r  rrncar k c 't c r 7icrr i cu 1:
i l t he :c'r t ic::< of th rer c * nc,rlc c -s it a i a l I o i-:,n t 1-1h ,.c .111C11 i . I 1 I Ii 

politic.a err, .r,rim,,nt in ,.ihich the s s-Ete.r operat c-= . ..-.. i I -* he ole 
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T:.\BI.E I -E!R[,I.ZER SALIS T() PRtOVINCES BY NARV, IT\ 

E.YI'' 1975 1976 1977 1978 1979] 1980 1981 1.982 

A 11 5 - 303 47 I71 58 4 1 

8,389 3,228 539 5,988 4,298 5,429 6,079 4,164 

3,732 .13 3,2824,117 1,509 1,509 22,308 1,420 

1.7,483 21,909 23,472 1.6,709 26,448 38,977 41,819 31,762 

N 20,360 22, 161 30, 121 20,166 19,952 35,534 29,853 37,930 

1) 24,705 30,';11 31 ,673 30, 184 28,005 28,92 I 35,924 53,366 

32,043 46,780 47,713 27,536 42,402 57,17I 64,793 58,764 

6,41.2 725 2,197 2,030 870 1,8981,294 2,303 

1.7,793 17,284 25,339 20,292 17,842 24,317 26,458 21,142
 

SN 708 708 254 563 156 167 297 30
 

I 1 38 
 87 IiO 105 

316 1 :35 62 62 78 1-85 64 

1,086
1is 751 130 308 137 51.7 236 99
 

386 1,325 1.,480 1,588 I ,581. 2,051 1.,919 662 

_i, I'S 150 4,900 - 471 2,035 1.9 7 .1.6 50 

T() F1, 133,695 10,774 167,507 130,077 145,368 .196,361 21.,940 211 ,864 

;), ;L: .Anmiail i tLi,1 SLatiLL-;t icztI l et.nL , [981
 

CO1t1']. St t: i,;L i a I (fffice, P.O. Bo:.: 31908, 
 Iis;ik;a 11182 And NAIB 1[983 



TlA B1,E 2 Cn;li nLfK tdKu n/Oli 1971 -0 

Year N 205 K20 To L I 

1971 32,800 

1972 25,000 

1.973 4 0Ow 

1974 15,900 

1975 33 70 

1976 39,700 

1977 4 .00 

I 978 I, o0o(I 

1979 ,,2(o 

1.980 31,000 

1981 57, 600 

1982 68, 700 

Sotirce: F~or 197! L tiL1'..h 

For 1 76) tii),i11 

\: Ll:t Innd l) i-lB 

12,900 

I 1 900 

i ,nuo 

4 

14 ,0 

14, 100 

1. ,()(0 

4,()( 

14,M)( 

20,900 

23,700 

1975, FA) dI i L i( 

198 , IFt t:i I i: 

., 0c-colill . 20, 

7,600 53,300 

4,900 41 ,")() 

7 900 43, 50 

,/100 02,(00 

5,200 53,50o 

4,600 5'-,400 

5,700 67,500 

5 ()() 5(),600 

4 900 5 , /()0 

,1(00o,10 78,(0W 

6,700 85,200 

7, 0o 99,400 

V ii es 

lSt:CL,,,," by 

198: . 
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I:porL silb5[ imlI LExiK IndP~ 1 )tpr( i t lit ~t ,-; Lu(1

t<ui~To (:.. I'L;II NAB Feri!I izo: SI for 
cti IiiozdtEIc ii / E' c,-'-Vr 1r c( J.i lllo,, C,;L< du c[ c lcOI)Olli iSd 1 1.11', Subsidy Producer, 

_68 99 297 79 218 3.76 

250 40 290 1.32 158 2.20 

t 99 38 237 131 106 1 .81 
272 4() 321 168 .53 9] 

.'2'8 "3,, 322 231. 91 1 .40 

T'/ 5(0 393 18*1 2 10 2.15 

191) 65 40"1 23/ 230 1 .98 

4 I8 471 244 227 ].93 

407 58 It65 299 166 1 .50 

S : i I c' lIv ' I I f Ik r uI:Bd tLo o I I( r tL rc,I;I: L \fB()AL ii 

o' o 1 C -0(co.' ; C 

ll "hn L'I U(J, W 17 L-i;C II L ' 

11 IL ili 


C'rt Bl kln 19"i3
 
2/ li' ;i : :1l Jl 17 ' [Z01 l-icos to Ir(I(III((l. 

t , 
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iipor. ..in: wax,. t i 7 amb W ." -u.: K uh i.*prod I.cti o.n 

tt *.e,--_ :ij,- r .'.:l tV,' ,11 I.-I .; I,L . : --r i ;-... icf.: - I id. I i ;-.i i;i- 'int! Ct, ,!F : €,, 
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o-rig,n-m en r til r. ; poll jI rr sc t-1 ., i ,:
1 ::1 , .. c ici.7A. '.'. , .- .-.tc .9r1 , i .,,; -,. ic ::i i i Oil:. ;- It t . cr- .,. " '- ll.,rc cc'll ? " U :,Cp~lt. .tii'l w :77 1 ,; 

i' E'r ilt 1 i,. - t rt l ,::i . F9l'1 .-. e II *''i I 'ir -iy -':1iF,. : I: t 'ul l'r- .x "l' -. ',li ,.~ fi : C . -1:. . I3 rZ ei, ier i - c r Prl i i (iiid Io I 
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TBLEP-', AN) K ,( FOR ZA0 IIA, 1983-90 

YLei r v i)0,R." 

(lilt: ) 

1983 73,900 25,400 7,1 00 

1984 79,400 27,100 7,500 

1985 83,300 29,00() 8,000 

1986 91-700 31, 1(0 8 ,[))( 

1987 9S ,000 :3 , :20.) 9,()0 ) 

1988 106,200 35,60) 9,500 

1989 11 ,000 -m, w00 I(),100 

1990 1-2",00 40,700 I0, 700 
G;rowth raite 7.57" .06.0 

....I7 0W, 6.V, 

Sourl e :II.LIC, 1 3 
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P ro d iI.C.L. .). .. 9,,A) . . 1.... . . 

'NL:.:Lta ,. 

C( (6- 1 -I ) 7, ()0 8, oo 1,3 () 
,V (.'s-- I.8-! ) I .,40) , lolJ 2,3(J(O 

R (2)-20-0) 7,200 Pi ,o)) I01 ,08w 

X (2( - 1(-') W.,100 o, m1() 1,0001 

1) ( 1 -- 1(0) 18, )) 42,000( .,, 900 

Urc-1 86, 8(00 6(1 40I(7, I/44, 

Ammon tm ,j, . 2 ,/O 3,10(0 4. (100 

ALIIIW;Tlfl1 9,-/00) 30,900 49, 500L. 

Tr i p I _, .r, " il, i , 2 , 20U 2,7(2() 3, 00() 

Po I) !,i 111: 111r iiIdc 200 40(3 6003 
' t;I:; iill ! , LLc #()U 0 I;),0))00 

-


.:L LI. i1,1 (1d it iLl~l L hJtI~, I JILLILlmi~ l~ Li.:tutr A, 810' mi , 

L:) ht B Cti ll ; Ol IILI LI'tLL [i b;1.1;; 'itil Iisma add 

(I,) LI TI ti il ' I ;I i I 



4 

4C.) 

Me. 

.,4 " 

If)~ 
N C) 

LUU 

0) 

LL- Ca 

ti 

OC(D 

HO) . '.4 



-. t II1i rn th el1: in Io - ih,"J I , '. :.:'ii !'ci , i n Af. l.,i ,i ,! I i t., p, , 

c ,if t i., I i i :r1: u i, Kr t' . an l -,dr 'UI I '.i I 3an I*pn. j..do:at ,", 

( t -e F i, r . i '. , 1.l 6..2.and 'e , .. , f i i ,,re, i, , 1 rr ,r3KVof iIn . 

of arabl i :crnd 331 A r~ to too nu rr.~.r oi it p inH iii.' a * In n vK v 

f rtui ,e o , : ii) Fr.: - i zeri. i.,t 1 I ,, (J l u: n n, ju st,',i 

t r,: r . consumedlerp,:,J 1 3 F I i h.. I nc1 rl : - n -t:,?r Vo I IU q re'.1 I. >iriL' i 3fl -Y.. r-r-' -h [ 

of t - il:"r 7 :W.ono , . in ,o In iwh ic a p.ct t1"1 

f,'e r ,ct .fi , r .'r :m orI I s' w il ........ dc i ,,.1 .. I . .:1 h ,i.r 

Mos of th r 1 ;: :lir e Zambia:'.'no su in iT-Zb tol n 5co3u'iii [irK 

pn:r: asing , , rnu.i r nt 1' izof t nit, oe I Ie. f Pr-c'.o Ing , Ii.-.. fuL, r U r t 

nr ,'',,:Ju, V Ior 

a1|. -o v im-teI l t.I0II,f. z >, I t , . i pp It. - .t>' f-i1 i t. .i ' I . : 

produc.f e , tr Vi ot 'o eui33 in Ore 1 s c { I l i %.-i n v ncocr 33 Iub t 
i t i iv v I m:. . I z ,3 r rv- en' t. <sI~ Hi rno 9 * - 'ro"t i iyo 'hat 1: u. dw, 

Fr':'.iCc 1 it. ei r ti nf k-f(li intxkvi .2iriC1 1.'-to an 1 , * 'linr 



Table 6. Africa: Total Fertilizer Use Per Hectare of Arm:ble Land a:nd Permanent Crops, 1970-30 

Region 

A lgeria 
Anqo:a 
Benin 
3o1sv,' nal 

E.ur jr dl 
Cameroun 
Cape Verfle 
Central African Republic 
Chad 
Cc riqo 
D o.ti 
Egypt 
Eq. Guina 
E!:; I( pa 

G(a o n
G am, ia 

G ha na 
ur n em 

Guinea i ';au 
Ivory CuaI,.:t 
Ken ya 
Lesor) 1,3) 
ther1,: 

L. a 
,.Ic a('ic,. r 

' 4 ala,,, 
1ali 
Ma u rita n a 
Mauritiu; 
Morccco 
Mo aL.1( q ueI 

i e r 
1141geria 
Reunion 
Rwanda 
Senr(egal 
Sierra Leone 
Sormna i 
SOLIt. Africa 
Sudan 
Swa., and 
Tar; ania 
T qO 
Tu rsia 
Ura ricda 
Upt'.ur Volta 
Zaire 
Zambia 
Ziinba v, 

A FR IC, 

SOLI.ce, Latest FAG ymruooks. 

1970 

.............. 


1,. 
6 3 
1.9 
4.0 
0.5 
2.3 

0.4 
0.3 

11.4 
A 

131.2 
8.4 
0.4 

1.3 

1.3 
0.5 

NA 
2.4 

28.6 

6.3 
5.0 
5.0 
5. o4.9 
0.5 
0.3 

I 209.5 
11.6 
2.2 

0.3 
203.2 

0.3 
3.6 
0.6 
2.5 

30.6. 
5.2 

39.6 
2.9 
0.2 
7.9 
1. 
0.1 
0.6 
7.3 

45.2 

7.8 

1975 

23.0 
2.2 
1.0 
4,7 
0.8 
1.7 
4.5 
0.3 
1.3 
3.5 

NA 
175.1 

0.4 
2.4 
2.6
2.... ' 

10.3 
05 

NA 
47 

25.2 
4.2 
5.8 

1-.1 
2.1 

02 
1.1 

227 .3 
21.1 

1.9 
0.1 
2.2 

154 1 
(09 

18.2 
1.2 
3.5 

1 
12.7 
56 0 

4.9 
1.0 

11.2 
1.0 
0.1 
0.1 

15,6 
63.3 

11.5 

1979 1980 

(kgiha)-----------------------

23. 1 

3.9 
1.6 
0.8 
0.7 
4.,' 
2.2 
0.1 

(AA 
0.1 

1,h ,.3 
212.1 

V.4 
6.0 
1.1

1212.11"_ 

6.7 
1 4 
0./ 

13.5 
16.9 
13-8 
11.3 
3537..' 
2.5 
9.1 
3.3 

10.8 
252.0 

28.9 
5.7 
flY 
8.3 

207 80.0 

0.. 
5.6 
1.5 
1.9 

6,.3 
4.1 

39.0 
5.8 
2.3, 

12 1 
NA 
4.3 
1,2 

11.7 
18.5 

15.6 

32.0 

4.C 
1.7 
1.0 
0.3 
5.1 
0.1 
0.5 

.3 
0.8 

1,900.0 
232.1 

0.4 
4.0 
0. 

4.3 
0.2 
0.7 

13.7 
2E.: 
15.." 

2. , 
14.1 

6.0 
10.5 

248.0 
335 

9.0 
0. 
5.7 

2 
0.1 
3.G 
1.0 
2.2 

77.9 
6.5 

71.1 
6.9 
3.0 

13.5: 
0.1 
41" 
1,3 

15;" 
65., 

1.1 
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fer i Iizer. uis.e hI.-er one copra,-res t,,. - :lt:h ue>. the ti:itge tC prd on
 

of cer a.l ( i nclud i ng .i ze ) Ta ,l 7 .. w:.. hat.t w 1 i fr.rc.,9(:,l,
 

consumpt ion: ni: up :'by' 7 - -. cr-e-e- 1 produc i onI inv e ,.-. -,': 
 I,-


One s.hould be :.re-f l bou t , ritio. ri :athere
;F s-u:h romp , ore a 

mul t ip1 i c of fctoLc r w.:Z- pr-od. ,ce ::, I i' 1 .-.. ,th: o. ',.hi ch i ,r n,::. M-io
 

hich .are a ty of ian agqemenrt 1 t c tori-.s-.. Il so the s-cwaic>" I: .m
u 


obsere: d th.:,t er ti I i :-r is. i u-i ,J -i-.r pui- t--. iitpi:rov.'emnr ."

com-nimer c I a - , r er. 

Su -t-rti i ncrease. In u ture ize C,' pro-oductionr m and otherc rop 

,Jeperd on 1 tlar'rrser- i(,nlri r t o ' .a a.:u.se,qu t: a orun t..s o f the-1 F be1 c t Vc 

.appropri.-ate fert i izer., p- I i iu.w tt hii hel:rhti. t the t.- tecn ique.. at ri 


time. In order for this to h.appen t:he . I .' , i ll
huea: 

w.jhen they need it. B'u , aare sm-all produc ers usin ' i I : hai,j;n, - .. 

--are they using i on? had is it haI i;:,:'. t ,p p.oui i mpa I; ,l ,ic p r'.ciuc I.c r 9, 

The .tudy te atte r: ted to, anr.l ' i-1 ill'tie'".:! Iinw.- i,::,l.- the. I imn -:! 

t irrie the' had thr.,ough i .i to:-. So,uthern , : - l-: ant Fos tern P:'r ,,v . :. 

Cooper.at ive mar-ke t iun provn'.' nci-:.i .,:.,,r i ,-, i i 1 ture of-f ice rs, 

rnesear-ch,:r a or the igr I cti 1 uir. a I Re-earcl Il nnri Ii: ln -:: - d i ii dual 

arrner _w'ere? :or -acte.d. I t Lecamie apparenrt thIat i c-r l:, pthe ,crr- r ,i0 

systemi-s. u-ed by, the cccpc'ra.t i ,e.. are i no.,.Jij ie, to_ pr c.i do i ii l'irii . : cio 

aLb cut .hc, i s. buyi ng1 {e I 1 i zer. .--i-d f:,or ai Fr-rc . rr ,' ccM - .::' .;,:uii :-- Ii-

Coopera-, I 'rhad -F mt i ve IIir, c .i ,d . eccirdrdd, oo . I I , i rrec ta,, rural dptI:' ,d t 


poirting t,-, the -fact th.t subsat i al f retilizer - . i,. , i l :.-: , 

depot which typic-:.1>' ir-,a-imost 1-,'y se ric e I -c fa :-.l ic-rm 

Ti.o, n-eearch cFticlie c oncrduc ted I>' Vii. Ui e s I t of'l:Ili is/=. noI 

team -abP VPT a.t .e shed i i ,l t -,n tie a. i tIii 1 i t, of f,or, ti 1 i 'er .and u

oef .m s-cale pr oiducers. ng to i i ,c-c.: -id 1pra' t i ,-F .1 1 e A:ccori-' uic. thei, I 

http:Cooper.at


TABLE 7: COtAR!ISOi OI;.TROGI,I SAI.S INCRE-ASE 

(mt ) 
luTOLiA GRAJ INCREASE 

1971 1981 Z Chainge 

,,• 

CEREIAL GRAINS 

.32,,795,o0 

1,000,000 1, [18,000 

75.6 

1.8 

Soirc.e: W,') 98 1 

and ].F)C 

-od tlc Lion ':uor)ok 



sc al e -carrmg r. s . ~ ,. Ittinz. i ' -rr ,-f ?le ir i .r. lj- . ..Ji~ :, 

-air £hzree orc I,, rz, ro tc, u d be de: err ir j .rr ir, -jr.m I..F 

re se- r c h r.:., od Li I I i c,zorri:;,.i :or .o' :.Pi c.1.zo.io'z Ir : I e l-ii 

p ; an ni?i t * t I'clu I, b]k) . . i:. i , . 1j r.. . I ul
 

ma1ize~. '"-.1 , ir to 0 cer.t Ie tr 0..cri i gh . i, : I ,, .. r
I 

z cl , i ,?:t se1 - : i t i r, c . - ', icJh ic r, 1: - I. :r li zc' r 'i c
owh r~ e t1 1: '~t r~ r'. i ~ r11I 

orF rii ii~ c. I] 11? u n;3Ap p i e d 10 h .d~, E. . "_ t: .tl f 1,i:l":,: .-- p ],I ;1 .
U 

ear /re o1 . Tc e.{.e st.. a 1 . ?!hot,..!t'rc-.i t, .l ] tIeCI, .C ic er-1 i 1. [I, i l'''ir" ' 

tl 1-eE >, t . t Inr, -f p I C' ( E.ti I 1-c idI . i

p o t c nt i al for *-pprcpr. I e cr..-p r cjs,"" 

...pSe the fC' l ,(91 iq re r: ..-. 

I 'F i r Fa lF Forri.l vRepr. t the Sur.) e;. n Tr Adi tI c II 1 cocumen da t ,:, 

Dom a i n ( Ka b we Ru r l D i s r. i,c, Lr: r a I Pr .D'v I : - .pp I:i e Fe . -e-ach 

Fl anning Team, 

,Jure, I -2:,.33 

2. Arre Sr .l I - IA , . GeGe t ti n 9 t'- Fair I : c -rf ,-F tiI i er : 

F I f r ed Gi. -liari -. rmr i I- , , Il t'-:3 te -. Ecorc li . I -. lfc-:-I.:.1:i e r I r.ni1 

Team , a:,L..je PReri ora Re-a ,rc 1h S at tCci IZ. J y, I . 
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t.. o-F the Prouiric i :,, Farm rr er in 

Eastern Frcce, vi.it. ,.er-e made to twio settlement .cherie. and a 

number, of sm: l1 farmr un i s.. r-e Chi nja.r.: e t t],m I: Schene i n Nor.theb-n 

Chipata provided the e::::cel r c rd.. -. d inr-;cr at ic hich 

Through t:he efforts Managem.rnatccOffic 

te:.m c,nt : 

became th basis for t'hhe .case stuy whic i 1 ',,.s 

CH I 1NJA'FR.'- SETTLENT SCI.IEI"ME
 

AN E'iST ERN PROVINCE3.F KCSE STDY OF1 FERTILIZERUSE;::ER I-


Rural ,depot.. 1 t : in E.n , ii Pr... i rl:. mo-t
(reti: ou I ) i: 1i i,::e in 

Z amb ia do rnot Keepc r e cords by whic'_h t race- w.h at us made oito inc-j 

fert i lizer. once the trarnac i on i. made , D'e:ot r riages a-r:ire basi cal1.,' 

sa les clerks ih-o tknow... little the prduc::, .hich they haridle, letaLout ct 

al one an> informa.,t cr t he w: Ihey deai:,l theabc ut f.armilers w..,..i ,.,.jhoml or 

types . 1 f cr-c: Vp ,l.Jc1: o1 lio:hey ha e o tIheir" aims.-rid c lc...'1 0: 

Typic.11 ,-,these rra,.ac r c are i n II o pos.i tio to a.d:.. i se on product us-.e, 

nor c.an they pr-o ide .accur-ate estim.a tes ab.:out ho... much fertil izer is. 

goi n used by. the customers-ta toto be r. from one ye.ar. the next. Thus, 

infor-matior 'atl-herred frcm these .s.our.-ce.,s ... i I 0f: ten be in.accurate, 

Liias-in the n.-,t on"s e.timated fertil izer. requ Ireme-nts. Accurate 

record. ,on fer-i i zer. ..:, a - i:eenr-cd ht find.Iun.er,.*J 

~e s':r. ... except ion toThe fert i 1 rrrni t :-tucy te-am , eri- -:cifounid arn 

this in the IHor.tl Chipat a Distr ict of Ea.fstern Pro..ince at t:he Chirn.j.ar-a 

Settlteme r ch me. This s..ettlement s.cherme is. being- transf.-IorrnedJ into . 

coopera.ti e.--,,ciet , A rural cooper..:t ',e depot is. localed in tihe 

se t tl1ement scheme area. Her-e -ecord-. are kept -for each .farmer in the 

scheme n amouri:- typesa feri. t r, used, , o-I.rid o-f z type,,s:' crops upon 

which it is us.el, hecttrage-.: , .yields..rd .,.tai sales . In-or-mation 

http:Typic.11


prc. i di d b-ie r r ,he r i,-, . d ie pi..ic L:F.,,i-, 

Lee.s.i - f--i-r- -,.'n-..er.i n,. t:]ue.i n . ri -fer. i 1 i z 
 u.e reIr- ; an d .eon :c '. l 

and s pec al v-- tur tic u: cr-,up F u .t. :le co c- eI r rd -IJ a ji I 

. g- f. a_. cia red t-..-:, the in :,cr-m a,t i,:,r cr. thr-ed . 

Fcr t he- sa k cF the stud::,: t 1- te--. : 't:und it 1.:,epp c ri-- te to, 

te Qor- i ze th,-F -ricr. cr:mher.cheme i r:o t iir,',e Clleu['-. -.:cr- di n Cl,
 

n-r ber-. o-F he: t a. .-- I ti 
 a. tied. The t:.-*iie:.)'1 1c, V'1a ., taI--.1 '-a tha[-' 
-f ir . tec.' " th .:.c.. k.jI ti - a ,.... ui h ,-,. 1..jF ,,,. m ake u p: the -at . .ca _r-v" :, ; r aK:,:, up V,.lie

up the t h i rd a. :-. TheT .t u d a t I - . c, de t , rc-ni n c cahv..I hI , RT v 

ut i z e- mor.e i-l- cir. a.n d i tLh , i-. a c::r r e-pond ire - e .,on:- i t,
 

ter r , t c-f: ield tc', .er i: 
 I i I-o-r. o: The'r,, -,.-c-,.1:of 1. a , the
 

te._irri '. cb-,err .
 t: c',sobs arc. -: s t..ker, -frcwri the a o f-1- Itid ,:! -. e 

C. ,:,-- ut oe _n r memer.-.a camrrier-cr,:-E-h- i p ce-f '-12 "inai 1 i -a - r-ie r,-

per. ea (Tal e 
 1 h i i : catetcc---s.- ,e 1 .. than 5s 

hicc t F.r- e s ari d .Cn i rrr- - ''e, .eI -n.. l reCii. eef i-u -e- rfcVa1 

ii -ed i ri t 1)r- -cu . TI-h tee-r -a i-jf..=CX h~ -Pa-re-Ccicr-

a:ccecu ri t. -fc+rO r Z c the te~i I zer c-a~~. 72< ofce :rc- t 

f ert i I i z e r- i-~~ d Le - ar-ncrF- in h h orhhefewricu er- th n h i ' ..are

u nder- ciiu I-t i 

r - - r-. 

the? t hr e ea.- s iirj,, r l. I .- " ..r. - .__., ow.,,i - Ui i ;.- 2 , . h, e ,, 1d i h

f i r.as.t cateq ,r Y:,. : -I te e - j pe,: c j i-e:'i. : c ,: . 1 e
 

Dea. u d rcu,(ii ,. e.:ch o
s : -a I aoid tcl:, It ,, a. i n,. ihe - e, n:l , F,::,rp 

appli e d 12 er- hec t r,.r a.id the th i rd , lii 'er heTIt.-.,,. ie-::, f, 



40 

FERTI LI ZER APPL I C;\ [O0 - CHANUJARA SETTLENE!NT- -CtE - TAIBLE 8 

1978/79 1979/80 1980/81 

Total fertilizer used 
per year (baqq) 3470 5202 7452 

1 330.) 5)4 5 21Fertilize2r21W d by category 1iH.yer211C .td 

2 81 Y 1(055 
 1320 

°
3 2322 3561 5922 

Percentage of frti lizer 1 10 11 3 
used by category of 
fa rmers; ar. yeIr 2 24 20 1,, 

3 66 69 79-


I f f,1 1Pe(C l.,q2 F l11( I in1 27 38 11 
each caLqary in a 
parL icular '/edr 2 30 22 30 

3 35 40 59 

P.erarle fertilizer application 1 9.2 11.5 10.1 
per Ia by 
c ategory 2 9.7 14.5 11. 8, 

3 9.2 10.3 10.1 

Category: I - farmers wi tiLn 0 - 5 Ia of maze 

2 - farmers within 6 - lu Ha of maize 

3 - farm,.r w i th in 10 ld of ma i ze 

Fertil izei' ir, in 50 11h pockeL:;: 

SOURCE: Chinjara Settlementl Scheme - Eastern Province. 



- 'CHi1',JARA ST 77 7CHLINJRA STLEN_ SIIH OV,.SCEI'_-_T-EASTER PROVINCE - Table 9 

(1978/79)
 
) - 5 ha: n = il 6 - IC" n = 12 Above 10 Ha: n 14 

Tota] Average -tandard Total Avera :e S; a. Total31 Averace Standard 
vi a-.
 -.-'I~jcCi1 Levi,2
vation
 

e3 
 3.3 1.0 84 7.0 
 . 252 18 9.6 

Suressnc,

Fertiizer 171.6 15.6 8.5 403 33.6 8 1.156 32.6 52.8
 

t, ie-19.5. 
 414 34.5 8.0 1166 83.3 57.4 

cductio, 1297 
 117.9 75.1 
 3238 269.8 144.4 8162 583 377
 

Sa1es i032 93.8 37.77. -,,0 1.6
3 .76
7, 6a 54 6 .53 76 9 

he re 3- 3 . 9 • ;4 i533.i 
-5.72 

TI efS arP o:n dt C, 

The ~~t " " i, in5,g _ocke ts 
The prCducti on and sales fic!res are in 9OKQ sta1dard bas 

rCE- Chiniara Setteerent Scheme. an Upcominc Coocerative Society in Eastern Province. 



Table 10 - 1979/80 

0 - 5 Ha" n = 17 6 - 10 Ha: i = I Above 10 Ha: n 18 

Total Average S andard Total "verage Standar-d Total r;verage StandardD,&,iaj-on Deviation Deviation 

ie 2ta ra ,:e 51 3i.37 73 7.3 1 345.6 19 5.5 

r ,aairessing
iier 287 16.9 11.9 525 52.5 29.4 1767.6 98 48 

Dressina
 
-C 297.5 
 17.5 12.7 530 53 31 1794.6 99.7 58 

,,uC n 1348 79.3 90.0 2585 253.5 142.2 13320 740 655 

Sai, 4 .6 83.8 2416 241.6 143.8 '1240 688.9 607 

Prccuctcni 
per hectare 23.6 17.7 32.1 22 . 38 18.8 

2h"l.... i c :- c O)d'r,ction 

The ftI i . oe -,S 
T!. n F, s a r.fis are Or 9OK standard bags 

,;e ,+etientSOURCE: C<sia-a Sch:.2 - An Upco!.'Inq Cooperative Socity in Eastern Province. 



Table - 1980/81 

_-

Tocal 

_ _ 

5 !a: n 5 

r'.eragc Stanard 
Devia tion 

_ 

Total 

__ _ 

-10 

AE'a.a 

_ 

n 13 

SC.nerj 
vi a tion 

_ _ _ __

Abo'-e 10 Ha-

Tota A ver-a !Standardc 

n =26 

vi a1tic, 

liectarage 

DaiLressing
Fertilizer 

21 

106 

4.16 

21.2 

0.71 

3.1 

112 

663 

S.6 

51 

1.1 

24 

5 

2959 

21 

113.8 

5.6 

52. 

r -izer 

Sales 

C, C_ 

*-!r eoct.-e 

105 

Socuctio,860 

836 

21 

172 

167.2 

42.6 

3.8 

36.5 

37.7 

12.1 

656.5 

84823 

4562 

50.5 

371 

350.9 

,:' 

25.7 

163 

170 

10.9 

2963 

21099 

20605 

113.96 

81.5 

792.5 

5 

58 

576 

548.5 

2. 

-0!

rod'-;ct: -C ,j sales fic res a-' in,L,. standard bags 

S-OU..CE:E .... Sch....- '"M Upcomintl Cooperative Society in Eastern Province 
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ith in the r..r ce c.f re c orme dr.aLi ons the Ini,- I C tI. 1 rE.-..rI 

St at Icr a.t It .-:kt,I1u f or t he Ici.L tPI med111iu m-Ir i,.elI I) t I e,,e 1, c,
 

pV, c. t c: . H,:.e,,er ir-. on the , er.:t,_ - .1i c .r1
,dI :,rr. , n d t1the 

1e'- I. one -,,u ,i ,:.ec .. Ehe X.er.&agei e i Ei:e.i l t ., r, hI-:: t-r.:* ,:',rthe 

n -- 1 u F, S cc -. t o::1 ' the 1 L,.a'-.It L, u..:u r . u11:. eh ,,' IIuc:e 

ex p ted For 1 .1 m.:IAc eme t" a, p i c Ei. 

erge e l hi de the a in'..ari. t i Cns m-,acrn,-en t h ibi ted l:hee b:t" 


dat. Tatle Iield 12 h,. the re- .po .e , rpcrEize il zi -,t,
c- mer , I zer 


-or the ,.' ,:r I- i I a of .3
1 ' .ezr t cl be rancge .- s ., 6 .t 1- .,.qs t,:. 

ma ze per ,. ,- f, t i 1 i :er. , prc :xi iC ,I :CIf: 5"- ,, the i:,.rC5erL hf 

e . . ie...r £ cn e c.. - Li 1 . cf mc i -ze p+er' .-..)f F.ler.1:i 1I izen.: .. 11 1 ,ri,,e_ b,:: 


whla-t i t shou Id ha, Eieer The - aer. ' I nd I 'L:IC I h,:,c.i ,i -r 

low level oyield rd oI se to 1:e ti i z C pppl ic .t i nr . Id a wi d; rc e t 

var i a t i or, 

Ta.:1 e 12 - H:I :& I4I ";LH[-.IiUHTLLIIIII 
M- I Z ' 'I EL E) PE? 13 'i .F FLII I._1 LE'.i.. , I .:.F 

Ye a r '.7f:§.." ',.-':i 

Bag c. cf Ha c- F'r I: c ed 
' r. F ar rr,- 2 , 

B. gs o f Fer. t 1 izer Kippi eId 
p' I'" ITIr:Z' 
 'r"i r,! :.
 

nield pr -,,,it. F, r i 1izer 3., :,m !iet rmt5 j I , E 3.2 

:f 1 t I i3-,,1 I 0,8 --.,,5 .6--

P er -fi ,ii th 
I i IJ L. , t i-1 - -: -F ":.:I 5 91
 
i -z,e ,r of er ti I i r
 



Con c 1usi con s r e a.,c hed -Fr-om the .--.t ud" tr 

I 	 A t I e z-.t this :mr.I sIrnpl e o-f f arrner. wI'etr- uf!.ing f e rt i z r 

a t .:a 1m i uo,nu 1 C-,,e I Cf a'ppI i i on~toai L,.ed (Di I .I'I-IKu1u 

r e s . -l :an :rhJr. 

2. 	 HIar.;,-trner, t I,-,,.,c 1 a.nd cther. i''- t,_ ci I ': , r pl l'' .n 

i rnp1)r t-:,.n r. 1en i de teorrri n in ce,.-tn,, I ' 1 o1 >' i :1 rI pn- ecr 

to er t i 1 i ?-r a pp 1 i c rt . -IhH i r-of cr.r ma.t i,:r , i - Ier d can 

pr.o) i de .a ba i s f or educa t i ,,na I 1),rc,.'-'v,a . t:, I'pr o,.C'.e 

i ran ;C4.rITi e r t 

,-;ucu 	 h i i f 1:r,. r:.t icrr , as be r : 'C ,t hat oi :,l : tedI I : h:E,-,E:' ns.iocrn 

: h.i'e C.[h i nj ar . "c, 1; 1 ,int [Il K:t...hiI I1-fi I .. Ll i. 

he .Ip n t o der- e(r i[Ie fe rr ti I i:er , ..,c i. i 


Suchi in f o rn.-a t io ri qa the: red 


:. 1or C-4 . ,a.. r 

on a n 7t i,,na 1 vi',: uI (i i tripr C,,e 

forecasted rat iria n need.. 
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FE TF I L IZ ERfFl.I II :.I.,T
 

Fert i I zer prc'cur,ce, r1t cvc I i,::
in, v eIcc:. , Ir. 1i z :ers -. -r:,pI-i.-te 

f-or Zzrnb i as --r.r. o un d e i,-iin ,, ,:. nu,[ ,i: hecel: ti- { :i1 if 

11 :,ee r,e edj ( ,.c,ri rnd icor c . t i r-qg' I,., C.' tt v w iI1 1beI'-II. e 


supp i e, ( I c: 1 
 I:xn-u f-:c tur.ud v . iI ripor t ,.: ::crid order-- I n9 t he 

fer. t i e -D'r i 1er:v to the di strI L,(tio , ..> st C-l, The t u d: t e,rners cie 

e,_-arr i nc.d ec. h f,:t e e s t'p i n the pIrc-c k . t, iI:e i.i cc:- :1'.'-ai r, 1:.
 

.h ic h rri i:1. :,rl ir.I U teC tc, ir -I:-1fi i I' c i. i I t h .I t .
 

P	R E) 


The tyP: ,, Fc- t II i z rc. ih 


o 	. DI..lW[ K; FI F T I Fi 

i 1 1 be CICc ted i ri the pr Iur-'merK 

pr : e . e rC r (71-1 p ede erm i n ed b,, ae c: h r1:: omn ernIdat i o nr,:,, th, 

fe r : ur t i I i z er ;D.I c a r r i c,:1 t a.t I", I,i,tt " , uI u L,,t i:. ,f tth t:.-'.et' 

C- prcldu c:t L'e i I:-rIrCAI I,Ii . J cmli a tc. - c. 'I 1,1 L
 

d i cc ls.er rdrITi F .,,t i 1 
 . v r .:, iiii c: " . I- , : m,:.. ci. t iO -.. "I 

.a..e b.-asi ca.l I"t c,,e C - 1 zerF'.ioc,,r i: 	 1 ' i L,.It-. 1-1:pi,: r.:, i hep i t It 
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 ,ra' : tJl nafra:.,:. 
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-h re• jc I i p.. tI.) I II: C ai -I. I jl Il IC , i i . : + V! a.9 C. I i a i, -

T he prc,:c 1 . c. dec iciircci Lcow. u: c ,r-r ta,'.'ci ,:c- 'ii 1 i,.' ,J I n', 
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-F.ar-rrse r .c . si , ': iin var.- z'ee. .ii.ci e I '- I:notni , u ' i ov, i,inowbig c 

fcor-ec ass in mo~st coocper at ive;-, scet ies. ThHcte-aim loun thiat 
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I. e r cC . ° u: . .... . . '. .. 

-accur-ote ki-, ,,e,..-.ikfrI *.:t ,:,::aC . 

a.t r c :t e- f a.-lec,::t 'i',,-. r e : , , 1:, r , -t cv,, ::.i.iI -, t ,' i.i r .,,:, , -, 

-. h e pn':ro ,:L'c!-E. i cc t.,',,-cc er' i-',::r,il r .,,. ' 1 ic t :1. , ':,i ,,,.c.. :'' :, i -. .i...::i c'Jr, ic 'c 

r
~(r.-,1 err -".. ? C: -. i"c. ccr-:': " 'c ] i: i l~ i 1i.,l' &>1 ',l Ii c.: '1" rci,, lc-1 , t1i [V Ii '.:[,'."t 'l: 

l-Trcr e iT., t ocrics.f.t : i: -c . r tI :t,_ .-.i. . 

r--, CA i [i - 1SCcs.,. cii: r. .I " nI .1. i C 1 :i .- 'c * .' tii' 'ci i.,,, I c ii ., Ii ii i  - , 


a',,'d pnaui, h '',cc. r .. ' -rIi t. rp- l I",. t I e ( 4 .
 
t tcc- rI, I , 

iJt_. ri t. ter,jer, CI' II-ir•.d trri h.:,cr-e ti e UF.. i "-un-drtF l--e I ' '2.,r' , 

. iu 1d pr-' ..'w i., c, I T,-Fij1 ,u . a,- ,:-c:;:,i'-a'cliccri I. 

,ord ..1 .. L fi-: h I , 

u. '.--. i c:-ll-.'. Ici L_.'. i ,:iul-l. n I. 

. t ... I " r i 1 t i 

Ina.. II I1":- :nd.i ijf;Fdc.i i l d1.1,:; 

. n: .. inj.'C:. '. 

' I c- i; II: i .i I-*l I 

-o,:- ,C" Pp .-- c,,c., ,,v 1e t tI' ,- I.c Kc, 1 , -i- f IT,Ij I ',l I i- ,j ,--1 ' -i , 
FJte i Ifl.P E)I Il P_11, ( I>c- -c: 1iiiLe- 1ci1 aro Clj-ii -''cc':"H I t 

, c:rr, i r [,, .r, 'a 'c:'.rr 1 t ' . IiIli.o [','c ,I"I I ' ,: . ,i 
-c tn d , e i .. IIli i o-- ,Ili ,c iD 

rFhi c - :'ec-. c c . c.ci-ci.iec T h 'pcj--''cu c, ir,.? I i: rif-r iu i. (A J -c c:I 



BANK fli" K\MBI A 

(7) (II) 

KA,"T I:)NA. - ( (9) ...... 
 .... ( 3) " W (NT R W.(11 
,-,;' ..
:. ..
 . r() -- NAMI3. .... ... ... ( IK A)) 

.... (!3) - i , ,, , 

. -... ( 5 ) ........ .-
...... 
 .. ...-!.. ... 

(113) 

silI.'(THA ( ) ( ){,1".: I 


(1-.4) 

i}J)(K S[JI'! II EtN 

. 1All
 

.1 B!. I 'I' F 

' &lR I) T121,; , I 

t" 5;Ilin!' 
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NI"MB:igRD dcnomira*c.t ed in eithl'er. U.S. 
 doll ars-. or I. ish pdis,c sterlir 

o r iS r [ r D Ut c,h Li :Ma .s. The se are valid ,f.or a per i f t w..j-o r h. 

(3) i.L1HA :iiRD hr -,r ens the bidis at -,.n cp:r ir et:in, ithI he i-:. .ai l.,1 

Supie cccd I:nrci Boa'crdc. (6I) NAM-Ii,'ilja~ ccaluit ec thecce ope-n bim itc J~ 

ranksa them-n .~crpdaceA w it tbihe~ir p r i ce .ui terms. (VL:. Theii, 

i . re_.ii1Ei I o::, ea resub 
 r I 


ap provalc , .5 i ch may> uccF the 


ue i ::tCiptroi nd Tri]Yender Bo,.ard ?or 

override NAlN.Li,I lL)RPanio i f i t choooes:;c-c , or i t 
m-ax- aFpre. and Q&*" re urn the : id. to I.5 H.iI.p:I ': s;: . r,i ,cc i(., i riecs 

bid ap prov I.lii'l HnM.:a)i~RD acppliescc to the Blank of. Zmb:ia 'fopc f oruigcn 

exch rge ,. i:hcr i . i n fr::r t tender.. Thi Iix-'.ay ir ith- ,-Ii moirIfi to: 


e.ei::i ted. When authoriz atio
i :gra:nte:i ;-N'1c. , HMD and thy:-,Central.I
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ar :- W.J..Ih repir,i-.. :nn ,I. I - f:i ,"-I;:E ,co : , :
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Th i . c,orr, i t t.,ee mee nce., - - rnon th. I .CoT.h cm mIritt *..,e-, Li.t I
rc ' rn- i: cr, , 

hlAMO_-, F:[RD .i a., . signatL POE for Ih :,r. ilizer .:in oiders as to , 

mu:h s.h:uld Le lhii:, , ed 5:. .:-i aridb an bx:': tr'ic::., " 1] . '> ' ,icr c I r fiTrn
 

p1 aced wi th the :.up ier. (12) 
 LiA[iLM:Oc. : io ol- ii ,.I IiLche I :of 

.-. be.mde..her sh i asr ,.el f rm the :p; o rt ingliii':-ci, ii-i c.iithi1: : ' -.1 

t i me of r. r iv l at por t of en try. :D,IBOl-CDiv : .K:) :ha i ,: I fi 

frei co-i :,1,r.,arder. that: the slhi pm,: it i -s cn tic. h ig :sl, and i c"-c. th..tl,,. 

forw.iar.der the entimc. : d tLri , o I '.0 0)
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shi pi i 2,fi ,-ement . , i i ng the e-st mated t ime o:f: i i i,,. . 

iand ncti Ihccc-iil~iiNlol4.0. 

a:rrang 
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arr cc.j ,. berc'a ] 0 :: dd ie cr.rn Led K ,rrc , 1 1 i r ,'',-h cc .j f , E i2 , L , 

an', f kri 1 i ;:er c rin'o c'yc ,-fl'.ar:] r.er,, I:omT '.-.t .:idu,. Th:_ tn 


i ro . I. ,c,.tA the c --, s.t ,. I pop t 
 . ,:{ f,::l.rI- 1 e I E:C ii>Ddi ,:_ .iC-Co iI.:. 

c o ncrs 'Jrn, . te. thFc i r c mn: i~-. 1 *:P r..xr 
 ci rcPJ-t ..s . .. j !:h th e . [c:Plc :,IPr j *Et,-- -:r.,. i , [ 1
 

1-cr.cc.r 'er' ':.:.F'rc I...I ': *=-.c. th z~ 
 the~ .:,rci.I tl-.jZi. ':rfl "i"I'i;3.rIc-:ic [cc-I:,..,;,"nlt rof, ,Fe. 

c cp t l i t h c. frra-- c5 , - n- te no,.-r., , c.iriLt . >; 1 

IrOT .'.:~. i } :-',! ii, iE , TF [ t::.fI , - F ie r 8 F -:l01 c 

f e r t i l1 i Ye r . I irn t : J c.n d t h c l .i .:* t <,mr- e& 70 1~~r.,u ,:, ,-, -- c- :. I ,t e 

in the c'acle. 

2 bee t t c, i o -,1 ,:r:,ni: i ii er,: :: [ zi c,: .j, .r. i.u.1 , i ,r ti1 

apaPrt 

u. the r. t t_ al u.y ,. 


I Then ec . nc e f Fe: I i ,.cc 


3. T ,rtI e:rt t C,fc,::c- i. nct ne., 1Z. ., ,, re ,i 

mcr i i c.r ,-f.,1: h,, c s o i cm ,r.r.-e 

5. T e- i .- Ii r i detIflc.i>' tc , ti i l: r.. , i ,::r 2 ,:...i .,-.lc,i c: tn . iI td 

timely impc tc ;-it:,r1 arid c'i' sl:r i [ lit cl-,- : t '1r~:i ;I l. 

*The t ,it he::,:icec, :, r.ecj c .. i oc: :. r ,:,l cl-rj ,:,f th* .-c..c : . 

f2re i e,er nj o tt7,e I- Dt:i F::r o:c, i .n..:c cil u c .: i 11LI. - c, c..I-.o i Id .:,I e a :,.u 

t 3 r .r ,,cf r I,' C'::r-,iIt,-o ' r- tvi crzU -. ,-,ric , t - F:era:'iaii I i :: Ivh'cnc r c D'-c"!: 

pce'r i o ,j Fc,' tc...ccc' e r, t h ,r, .-, c.:cyci Ii , i I i ,.i h ,:, -I I cI- Uc ,:m) L-,cj .1 -4 ,c: i I:c'~I iK , ,, "F-ic 


c'c,.-c. C.f. f,i ,er . . e..,1 1 i i ct
, hi- c~i I p : r t i 1 i Zc_ u n t i - c', . mr ,:. E',c -,?c, , c f . i i t i 1 i 1, . ,-c 

oper .,l-5 1h t .t : . '' t: o.,:recp i '1 ,:. in :rIr n i nc i I c:rcj i 9 .. ,: :. 2 i ,, 

no) err e r t i: r, :M I iI' pCr- t o 2ZI b i d Jr t ei t I,-. . , r 1' th.i ,.c-'e .'.. i tlce 

ar- ',. oi f- t inI I c'r- thf , ,, , fut.,-. 



,---,. toi1Bcae -rr -1 : , i.:v. . to . :: , t i U Pr Li , l ,: -- ,i: n:p. 

production tie m Icy cle {or t l crt ; .izr i ,, .-.h. r: t .: ,
 

in r'ocuremer t Ere uraccep tabl n d:,r,c r Ict
.. .rch (. m:-.n, r th t 

fa_ ct t he naece.,ssEi ty., o-_fI .t.u:r ,.-in.g f rti-- i i O'e" (.Ihr :ugh.41 to.. the: rne:y -(L so.:.:rt 

wi resEul t in sizea.ble' :-i kaga lo~y4 r-..well tnacini .e: financia
 

costs_. -f:r. holding on to:t hce po'ziduct.
 

The oot of: tho prblu ,m seem: W, ho 1, -. c.r<, of for. i
 

e>change. . n, Te,:- t i tCeam d: t th- :, -; . . Li .. , D-
In ,inth. 


offic i no te thhe a " .
rtL ,i .:r,J., fop.: ,i ,,:' in, u. , I t'.u.-- 5 : 

rv-,ioc rp.jrobl, 1 ro erwheco cr-e::: c :n ,ri 


It w..as. : t: , ,- ic' t the 


m in ,: ,I i on l n-:o..,.y ,.r o.u , . 

chi-n e. wo d di b,Lit !, ,e, Ik . ,:.,
 

submi t ted o err-.fr q{ : 1 Iel :ce .ecp'
.han xer ::-r .mallef--id ,urfor .m-ou . 

s:u n
In suEl-2 , r giis wit h jJjNjBg:Aj;: off1-iIcia s I4v'May ::un Pcrci 4,4 

they. under gtood tIA ,:.he DOiIZ r. equ ire t:he - or., F: YT ion. ,,r 

Z t;''~J~lizer'Ff:ert i F procur ment t one ,timle . IFurtherml o re].)", Loa ,u n :,he ?:-r; ,d Fh.] 

the current year-s r-qua s f-ound to, ha., Ler d:1:: 1been.-a- : .iough K: 

had been siubmi tted in -mil.1 increm, nt s.. 

I : mnust by,,rec::ogr i zed t -; ore ign xc, a- grc,e f rinpu : s. t,
 

gricul turl:.1 produ to-n,t: cr c annccrot: 
 e:, me tered_ i p-n the ::-u,,. ,c,:rv I: i i . 1-o .-r 

a.'mounts th.at w:ou ,d bIe acceptblc!1ee. -for" i nLu t in other mnuf ctri l'..-'.c: . ur-i ng cr 

non-b:,io ,,l.c 1l r-o, i t i ,, oc:i-,:,,s:e . The b io lo,.gji ,A:u,r,.:, : ,:: 

agr i:ul tur.a:1l pro:c: t i d:,:.ictate-:. tha.t the inpu ts. : otAl,,:.. :b A:- . 

cr tical.: t ime~ fo~r ' n ic In tie total. -cmnunO roi-t-KF jIq :4du An I o 

The~ teamrr :crc *ider-Fr thec delayI,.s in allocation of1 -cini > i 1 c--::I 

,for fer t iI i zer pr ch r-er t.rt o be, -,oi m,I.-ei I, - . f Ir the 0,to I >,. a.. 

ocf fe'r-t ilizer at thec rural docpotFE, i *:-. aften ri cr1~h time wrhIcr! 



fe r t i I i ze.r sbh , ha.,s' Leer "Pp] i c d. I'o prc'. i dIe-cr I i: i 1 r" i ,'., 

cf I t 1 i z:ee .',. Ihe r-ur l depC't , m:,.V r0,qi r , Cd Ci c hI,.1CcFi-C .

a l o':at o i .r 1 ic r, ad,. arce .. i : a- a.ir c,d u i t I 1 e hI,.1, icr. re :.. Inc 

the funds.. 

A ncther. . >, t o heIF e-a. tih c, fc,Ie'C: ':('i em 


s.pec 1-:,' in the IFBI tl-.t surpilic'r: bid on: . ., i .a:1.r y p. i :
 

c iD.c-Vie , i ttC, 

, ! 

L asi , eg. Li .,i r ic t,-,eci. Tt wa', fr c' i ch t ,uIi d CL :,rep.:.c i i L the
 

supplier and fer t izer- c,,uLd moVe to Zambia 
 Dn ca thrcugh bill o-f 

1 adi inc. "Thi:.i ou I cl e pc i.-a.1 1>' e:.,',edi t: rc-.)c !cI t Ci. feI. t i i zer. f r-om tIIC. 

pcor t at E.a.-- f , n ,Lc,n . 

The ree2d f or f-r- icin e:c.change m..cy ,V i, cr a.. icre f-ert ilizer: are
 

m-.nu1f ct 1r, at tlowe,..er., c- i r'ct h i -F r-i:rt 1 iizer
-, ('. hb ,ror j c,,: 

dem.nd ui 1 I make the t imrel ,' r 1 1 ,..:: t i 1ok.- f 1: cir., i 11 e:c I ,.arige z,, c c,I :i i 

ch.:l I ernce, 

A- -e c cird c :- n t c' -,a ,-r ,c i s th I v, , e du I-c, f or 9 i 1 tCI -I Ci,u.1U. I:rr, c,:, p rp 


the Hat i or a I n - n r,1hei C ocu i : I ,: i I cI --

Cci t I* ercI ,cj,l r 1:,mO 

rrco r, t hi T I- i I f r t i I .r -- d Ip I a c rl t f ::,r u tc . 1,: 

The pir-0Ti p t .-.. , 1c-i i y' -p- r r. n l,,r-tc. ata I Ii d,:,cPI:.l ; i.d p - - t 

w ar )ehousef ac i I I t i . i .- Jr'1:l- ,r ,1r", tr,-I. a C, a.r i [-CI i:.lt:1 . 

S.CTe t i me. .:1 e r - I enic,e. ,si f i ,au annrzci r -in , .--. '.Jcon- .t tic.- [1c r t 

& 1 tc-.ec r-at. i ,r, l" eric al c. l 1- i c':-ri .I-i I rn.: it .:,. 'JjI-e-a.ccd i1-1 1 

s.tud>'. de ta i Ic l ed a Iu ,t iorI of thc r..i I r.o,a c -. ca c :: t-x to o,.I,:.
 

-er- ti izer,r rI e :Jd.
 

o 1i r t c r-, i- nit 'l .c. e i a. ihe I aL i I i 1 : i.iiaI li::'. to

a'deqiua te I r:.r i tcr ti.c- ac i: k.,i I: o_-F t h e -Frec, i h : Io ,.k.Ir. dC I-, The e I . 

ct Il en ec k f c,r c c. d .ir i ni -fr- cm E a t L.idc..,r It,:' ti ' u i-I.-, 

Pr o,., i rc _. , .o :ii t ,'_: tI .c'c . . IF -- ,il i: -' t: I I n,: ',.. tb tico1' r i i,.ic,.dcn 

http:JjI-e-a.cc
http:tlowe,..er


fitLc, I k.)rr, -1 'I -n. l . -'I'i I I-) li . t - 1h-1 '_. rt II. I " '1 I. l , * 

c r'ic r cn,. dSj c i . . -:r , . i: . ' t3 i r , i1 ,d i I't I ; l . . ,.<i c 


C U . ,<.. ar, b ,- a- . T h -.l I rl c ,
f :,r c-I,e r e d.., r ,-ob I :, -ri i-,':.,, .":. :, ..i( ,i~ , 

-fu r.t i,.r.. 

licr.t zr r 

rcri t s -:- -L- 1 

ri I-r*:z s c p *:rt ': p t i:j ' ::' &llEIO; F1 :ICILI I i.r
 

T h e cr o alp, , i t .- r ;,"_. ir ti o I Aif. r , I I , i ,t
 

pin l1 .I g.-i : ,. I c:hBO p:I ii I : l:,,I , 

c: 


e >xecu ited L1,ecr.e~ f,:. ,:rder. i-. pI rC eC]. Hlii I ime ,:(lc; il(7 pi-liI ,::,-.! 

_recz-:4. r, nte sr r tiXepr.;i ~ .- i rp tt:he ir - ~.i,', : , c-- In(:. i:. [A 'I 

pould t:rt.e;el-. s resr.'ri pi d.i 1er: i r .,- u r c l:red . Ir l 

Si dCOFr tr. - it i - t 'i lri I i , t: i , F In'-,.d i [.,i I.i" ' ,TiI i 

.r1 ,rcgr j -,t i or 1 lJ-i~l:Oi.R tke, Tl-, th:t . i ic :, . [Util. I: 

Fer.Ii l i e r .. .jI CJ ri,:,' , r, ,:'::.:: r i :A'~t..,,ct:':,1 ,,......:,.,.tr ;ti~ 
Em c, oe tr.ae.-.s,in : - t 1-c:", .u t [,uI:'. orIe ... 

a o g,.i , .i 

gu Tide r e 1 ould i i i rF t I. - d iLp t . ! - . . -. , 
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VI F 'TI L.I REU CI)iCI.:.10II 

Ni trg.cern Chemi ca1 . oF Z..mli , Ltd .N. ) L.eg.an ,c.mr:.r-c i .l s,.1cl
 

pr-oduct ir of compondur d .i r . i i :: 
 r- , :r i 1982'_. i:.p c' V,i
 

prcd.cingr c of
al 1 the -, V i er comr.,[.,tf' 1 ,:l:. used ir, .m i,: W, , D, 

R, JndX) , i.:::: is". r I:roi1I,-- ti o:,-, u .!i ou n c pI u dJ;I , . , r, d." ,
 

whi-i ch , t he rn:,.. r s-egernifi t ofI th:' coutr y"V
r e:presen t Ciiiin'I, rcrp u .:J t Il zer. 

requ iremer I: :: Thc' .' .1] C, 'rapi:,ro Vent e prt: oduc t s c-n i:n-,, i i t-he 1 ,: .. I:
 

pro ,,',r"r o f ml:,r' ted ,i ,:ri.,r,,r t S.. The mai n r mater....l. 1 i r
:. ., used th

F'ir- rr- : f:l lI r V 1' t- [3J : : ': irt: lJ' :'l. i CJ"c sr-, sirirc11i I I.Iu 'i i " r. ;:. tV, ':,,'44i :. .7..nr,'j rri., 

2 I - f ir' i "- , ( .rhi :r i Urtn : i I :i ,i: ,- '. I:) : lrl ,- , ,11'' , ,i-r} t '., h c' l c~r . i .'- r , 

-fr-cm lIC: n 1,err . :.'2- pr-cc iu -:u t. iri, rrihe t:h,_. 1 1lh:,t i:: fir.,:cilic t.* ,: - EU p C'i ,F,rcslf -urc a c'id, mpcu i K u.:f; liiie 2.1.1 V a*f.c'i'mi p -und .f ovECC h y I' o u ainidi .proc h on: Vr ip 1of -:-u p r pho-sClaaremm,'riurid I:, i,t: a i- .ammon:ird 

r, T.:,L 1 cr .i 2-. yi' i t, 11:. ) F'r- V,-c,c'l:e r r I r,cj9 o r , ,:c :l'.r'm l i I . 1 c-:'..,- 1 1lr 

Cc'rduc ted pr,-' ,',J,::V: ,:cr n -uris= ,cri p i 1,ct p:I .,.r t .s.,-:si e I,- .r' , ,.-,ch {" or 1-l 1 I, .'" 

' .co neromrNQs ' -' In *rod "h, l.rch,, I 9: ' ' Ieli:. h.ic pr-dct s: :iI u II.T, 

, - :,1r l p ciur :I f-e K-l i I ;- en,2---. :',.1 1 c,-i I ., i. I-li'I's L:ijc-- I }., :. ~f t,r- , hl. r ' f ., 1I :,,n,, 

I 'I s.l',, :,, . I-li. ] r'pr c uc 11 c. 'Vicr, srni T :L-:, I :: ,U:l..i , r' ,...I'll:i 1's ] i, l ,:i ...- i 

I:ur'r-r.. r : VLL r i c'. ,:o,i,:i:i er_. "C -. r i.l i-c'l I ' I. i, I.. l jrL,ll '' . I-'-- -'.:- '; -' 

2u-t'0-i-- 0 I r: ,. r,. V:i - . bre-I, a prd'I e r Ir ...c I t . i-i:. (A. iof .. P,:..,.i a II'1, l... 
comrca oprtin an 1Mrc,18 , ha 5620. prdue -,T
 

,:,i the riz.Arej:,l:,t: 1,a-,.!,.*s, i t ::,. o-f 1 -10 ,1 

tVlhr, cu qh th,: ,cn: ,,rc 1 :;if K ,- :,r.r.- I ".',L:-3 .apic:,r::, S . I / j.I 1-.T.' 

010 I-I.T. . a,.lri .-_ 11, Ili:2 c ,c:u c i:,.,,I , , 

*., U 'i t 

is 
gieni cr 1 Itorr'I ,o2.). o:t 
 n on a 
 m rc a le l 
gr, ade m g.r. ::, i e ru st- by NAMB OR -c n the co m c e o1; 
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packi i rig tI-h r.. I pr.duct Conr ecuon l:..,tseo , I "I.. Co -Cf,CI -d 

''X' produced in th, per. cd Apr i I to June: :I .-. F._or0C- agCFE 

•a i t i ni i.-++, r z ". razlc_I i ,: _ t - i-r - i , I+ ,.lprgorIuc t i.. 

iinn ted to-,3 thF. c-.. . t .. ,,C Pi,-,rc pr ,dhc icr -i t. i .C..C,r,t : I I:
 

I 11ed, 1 ' I I
I.C -)t:['-, pr11p dit or, .,. 1 ," rn t -,' ,:,I:i,, 

pr ducti i ,:,.rur,t II htK r,AIl' 'I,., .-,ti c . -,.UIi rioC,the r 1:,1t 1:'l i. t 1-1 

s.urne c,+ t [ -1 t 'd I p:rcU F1 .1 ; ' I :.rr i n idn mu, t be ':rU~ ' i :
 

rec,c I ed thr U.Ch t , pI duct icr 1 inc.
 

[.I-Z h ... :,. rC. DI0r, "C,0 t0 b.rc Froc ::cj tl1 f I, .. .. hCfi i- i'
 

.uff I- e 
 t t , -.,:, t e c ,,"Ifp r C-i .I 1 .. .. c 

r.e r. .e.d .i 1,.
I t 'r3 t ei-i .-I .,.. iAn'Lni II' , "I't I l'
 

r,.i. i de rr 
 ', CeID i P P ;t 

Pi dI it or . I I 1)110 L r,.s r-o be i I Tifccm 'I i 

IF'I:Z .-- c 1, .ti i,I ciI It rr.C, tII 

I I:i 1- tll.ori -.x T.h 

I l
e I i l~tl : -12i. 1, ,-r 

l"A I. - . 

70 !i 

ThheI ' I. :, CII :. I F C tul r.br i - idhp,+ l 1- . l.l-+. + M'iori 

,r0 ba; -E. :, b,?.but -t.zurp p - tfr.f o*mC,,t ,I 2 I ,-, 1:,rr
re iu 

- in ' . -E.C Z i. -. .(i tf: r- i ri :I '- , ,:i ,J i r t: i 1J) ,1' I...c i C. I-+M Iri O.:m 

US.e Of t:he r-tlt 17' C,r ic .l r .Jt! rriI: ter i . s r c1(.1.,1 1::,1c- >' I.C -h .. ie 11:,. C 

save on -Fo r i ,-ha e .:-:c ic.1 1e:.C rrl 
 c'.,-f.. I::P I'roduc :i C C: 1:.,, 

e s t i rriara t es t heC, ir I''--1iF e !'-I ri. e Ccr1 nlr c'C, 1 i n C: cri ,:c iin d ':' at 

e i r r e r,t r c:.,- . ci c n i: or tCorr1I-curd '' ro-Ar ,unc ,,"...',,. . 

i r-.t t t, iate,. t - to fr.:du :,-.f r. c,:.- . . ,-
 i r each the 

poi n t o br r . ' n K 1CZr,::,ii: o----". c , --- ', :ch,., i n T 1 

* i b,C: c-if ff.I :: I nW c 0"1:?i-i::, -i t can,ta the [I -l-.: p:1 1 t:- .. c ' 

r riep I a te:c zc . bu t con ti r'iedI i't o .cbU...kJ. ,rc LlI I i e .
 

bt(? c aI-sCe C,- t 110 CcCI I t~r" F!Ic: Li> t"kIr''sc irrcr 1:_7 t H- rarCi 

cc.rn t--t i I r t i h -, i=_ h t ui e-n t n, 0 d F r,,'r .a :-'' i e ,mIr I I r-repr-..r n i 
" 2i railI :.,
ri r1 1 icr. r,, . c e c I-c- .s, ,_- r ;', i t : ,iirl-i~ o ,:i g r .'c h -. ,to <- - ,,e e.-,-ll..- ,a,1 . ;I. .1::, 

., .'_ ~ "icc: : -d w tti.,I'. 
 i i 
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the armnni a rm,.riiur'-.ctur i rg pr'ocoss i t ' r I the ne,..) i :b elude 


pC'i Son i rC4 cof t I e cat.:k>'.I.t arad c c,-cioi rA:4 , i[fie haeat e xc h wncier.
 

The tud:,/ t -un notci t h t tlt [', q7k I C prcdu: :t prcclucet I,;c -l>'NU
 

.,as excel en, t I,.ue r M .. cr ccl' .tcr. . I: to thC cli t.r. ILu t i Cr cf NICZ
 

fer . i ,r i tv
t<c i l produc t q ' on.. r:l .i:..r the 

b: 9 c,n ,:, :er t I ,un * The I c .:t li ,- r .u,1t: di KIl1iv,' liii II 

h' cr r,CC.,p i c I n n:. t re) be-- ierc,' -.:cl.qe. i n u s I,:,ca . I It.ho,.--, c:
 

r'ec,- . .ed r. 7o. s. The p1 .t in.ter i a.1 i i -In 1 i I i r , ... v ,, , n.aF,t tecd to 

Ib,..: a rn c .-,,.h I ,-r, !ai d i n the, pI ar . Hei,:c i i i :-... t rant i a rurriber. of 

ca. C' the ri 1 r . ,.erw e nCt- hr n Use. c. E,. irrl:,1 " .1 1 c,...ed to, fal1 1 

the bc t tom c- th,:, u tc.:-.i ,de L.ac J,jur -, tl,' tq I 1 i n,.:1 p:r,-C .. ]f 1 ' q.s 

that the te c,.1b r c,d b,,e.-I '.j : i 1 e d 6 [hi J ric i rr 1.I i rc-a- Thae 

rerrr, .- n i rig L,. - .ii t h nne 1 I *iers k,'.ere s , t,.. il i ri a r aner- t ha t pu ic t -d-d 

.e- i rarer 1 rr, . a rilrid .,.cu i u . t lr - t - .e "h,,se L'-a cv.1 cI. I eni 'kiOU1 c 

nct Le cb I , rl1c.J0) t g 'l ci i:r chai ali- I or- be sto :,- f:,ortc r. ,ch . h . -. i bu I: aon 

1craI i thu 1 tt, .cr i ui- -- tv O I , i d ClCt.h of 

Fcl 1 o.,ir, 1' p :i-e c ,7-, .er :t. : ,I i t." c rln- , : l.cQ ' l,:, t"-cl 

,-,bser'-ed Iia. c.,--. f fr- ti I I .;-i orc i nat a -rict ICL . , i c I er,e I r1)ra , [I,er-i>. 

S. C P.) rl, 

'_;uc h ,-c., r , 1eI: -: n ,...r, Ir, :1 1i t, o-cr, t r.o .- - -. t1,G Z .,m -. . ' 
~zc c~rn c-nt'crt-l a-c ~~ ~ ~-. aa va Ic cc-E. t Iin~ 2 arran -txI d 

tc-ntr i Lu t i arA , t 1Ieoc_.ses .istzti red i r ti,: Fr-t i I i I- r- i.iptp I .' 

Jdi st r i bu t ior t ,I. I t i tIer- t r., r-e,:fIicc , eridec- L> he-i, t -o-ri. t hla t h -v 

qua.i y (c. n t. r-." s! ti,:al...i; . - L i,,ca Z ...... Ilill, ,o ' nat ,0 t-...., h , 

h ig h 1eve f lia.I i t., -t. I J:-itrd -e ,.t:,Cr.c,:-d ira tlhe :a I --t I Cr1 c.f 1,:l-, ir 

ferti1 izers. T h i cuId SUb-taIi l r I C Ic c i r, t h C. 

distr-ibution sstern, 



Table 13 T.. C.....L......... 

[EEV.EDL'' YEDR. 0.Stu"'C I"'ET"RIC TONS 

"- T ".-

TiMTAND YEAR, SOURCE 

AI I33 

LEC 1951 - AUG 1952 (USAiD !.) 

S_ -2 TL~USI 

*0 E.-C S,92 CE iI.EX 

D. -TSP 
.RTP TU TS.L 

163 

6944 10940 

23 12573 

345 1982 

27I 

921 

G05 7 

7145 

1544 

-T. 

I 

33 

183 

." 

-

50 

-

"..,,NUFLOANM 

147 

237 9995 

384 9995 

TOTAL TONNAGE 
L TIALE 

7057 

34477 

41534 

6977 

-uJ::, O N;.VENEER 

S5 

1104 

4 

3062 

-

-

60 

438 - - -,,6 

779 

. 

-U S'PLE,_3- :ALL SO URCES 14593 17621 921 9187 183 50 884 9995 63294 

SC.C- Nitrogen Chemicals of Zambia Lirmited - 1983 
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Table 14a 

NCZ TOTAL PRODUCTION , SAL ES , \ND I VCUIORY
 

FY 1931 ;A2iN ,LTRIC U:IS
 

MONTH BEGININ iG PiuCTIN SALES [ND I NGINVENT.ORY. ( T) (.I1) INV [N ORY 

April 1724 1618 106 

May 106 
 3259 3216 149
 

June 149 
 452 488 113 

July 113 1042 985 170 

Au, ust 170 2195 2177 188 

Sep toMber 188 338 531 45 

October 45 2220 701 1564 

November 1561 14117 2884 97 

December, 97 4026 3034 1089 

January 1089 2401 2469 620 

February 620 4258 2679 2199 

SOURCE: Calculated From Data Provisiou by NCZ. 

No bejinninr inventory ligJre available due to start
 

up of now plant.
 



Table 141b 

PRODUCTIOiN MEA\[_JD 

.. - 1.11,3 IN FIlL -I C [O)iS 

NCZ TOTAL [ INISH DL VFNTOLlY 

MONTH BEG INIIG IRkUt ON nAL S ENDING
INVENTORY ,0 1 . INVENTORY 

April 2199 9685 8746 3138 

May 3138 8623 6534 5227 

June 5227 78i57619 5013 

July 5031 53014 7832 2503 

August 2503 42625398 3639 

September 3639 70478538 5130 

October 5130 1412 [412 5230 

November 5130 18306271 9571 

Fcember 9571 56785582 0475 

Ja,-uarv 9575 3779 3037 10227 

February 10227 4937 1140 14024 

March 14024 1552
3444 15916
 

SOURCE: Calculated from Data Provision by NCZ.
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Table 15a NAL/F[[- ' 225/03 

NATIONAL AGRICULTURAL MARKETING BOARD 
LOCAL PURCHASES (NcZ I "M 19(1 

(IN T~r) 

MONTH COMMOD.I.TY QUANTITY 

January A/Nitrate 1971.90 

February A/Ni tra Lu 751.95 

March Ai traLe 1397.75 

April A/itrate 1649.40 

May A/Nitrate 3215.60 

June A/Ni trate 487.90 

Jul.y A/Ni tra Le 985.25 

August A/N i t'aLe 2177.25 

September A/Ni tra Le 506.30 

Oc Ocber A/Ni tra te 220.60 

Oc tober X!compound 518.55 

Novemnber R/Compound 1346.80 

November X/Comipuwhnd 1537 . 15 

December A/N i Lra Le 789.75 

R/Compound 2244.20 

19800.35 

SOURCE: Nitrogen Chemicals of Zambia l[imliLed - 1983 
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Table 151) 

LOC\L I J,.,ClASLS ( ) 1:C 19i9,? 

MONTH 

January 

February 

March 

April 

tay 

June 

July 

Aujust 

September 

October 

'lovember 

December 

TOTAL 

SOURCE: 

I\,'N. TVc', 

1570.60 

1821 .95 

1140.25 

2503.60 

1762.55 

2152.45 

1303.25 

1308.25 

2204.65 

398.60 

1412.05 

3569.65 

21152.,0 

Nitrogen Chenicals of 

.lPC 

1634.70 

319.25 

-

2965.45 

2056.90 

1555.20 

1012.45 

4 ; . 15 

2147.615 

12109.60 

Zambia Limitod 1983 

D/C 

315.35 

1513.95 

6241 .90 

4771.40 

5361.45 

3558.15 

-

-

21762.20 

Table 15c 

LOCAL PURCA_,Esl (NC,) .OP 19:3 

January 

February 

March 

April 

May 

June 

TOTAL 

2633.45 

1209.90 

183.90 

2215.65 

1971.10 

3420.85 

i ?3 75 

A/N PC 

358.80 

-

2090.40 

36:5.30 

37/4.05 

2.90 

9851 45 

X/ 

1896.50 

P196.f) 

1093 1 

C/C 

2777.20 

-

2777.20 

SOURCE: Uitroqen C ... icals of Zambia LimFtited 1963 
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Table 16 RAW MATERIALS Vs NPKs PRODUCED BY NCZ
 

Raw Mtur a i s I-1 Hol shed 
Product 

Fiscal Year Be(elinninj ProducLs Endi nq Ci " 
(April 1-Mdrch 31) Inventor" Rec ived Iivio y Produced(M.IT) (I; )1, () 

1981 - 1982 - 38,60) 25,570 13,039 11.335 

1982- 1983 25,570 24,685 14,976 35,279 415,454 

1985 - 1984 14,976 NA NA NA NA 

Table 17 ACTUAL COST PER TON Vs. BUDGITLU COST PER TON 
F:OP iMAJOR FERI I_7.IIR MATER1IALS 

(NCZ 1982 3) 

Cs L per MA KilTo..............
n 
ACTUAL...............
ACT0_3,!. LFT L' SLJRPI. UlS O)F 

ERTILIZER INCIT4JR, . USS* BRE\,EELN USS* (SI-OTII\,.L )
iATER IAL COS1/!) QI iV COST/lilt EQUIV I N1l 

INt" INK 

dI(IN A 917 742 835 676 82 

ITRIC ACID 450 364 380 307 70 

JI.ON A N I FRL\TE 730 591 616 498 114 

. IA SULPHATE 820 664 633 516 182 

OiPOUND V 702 568 

OiPOIJN[ R 7/3 626 

OIMPOUND C - 702 56 

OiMPOUND X 695 562 772 625 77 

.1k
 

US DOLLAR EQU[VALENT BASED ON EXCIIANGE RATE O
 

.81K/$ AS OF .IlY , 983.
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.,I) . FE RTIL I 2ER P"IARKETING i',ID SLI FL."v' L iJ - I C"lift.f4A,2lK 

Zamb i ha s .-.I .-,.rge number,-- of i n-: t i t I: I I:-',,.pl:. i, *:. -ole in th 

.r,in .. c-f: n n rid exe,'c t io ri f ert c.etirc--,r y.i zer. M,.rCd... t.upt :, Di f:1Cr1e,

in sti tut i ons :r-e i ri, oloiI e-d in Te-t-i i er.- . oinc.:,- i f) J, t iio 

r-: :ur,Ie rr, cr t , . ci ri Ji .t r-i bu 1i ,:,n .:r,d : :. I or. IIv 
 Jr
d n..., 
8: c-e c.I t ced b, c. ,, 1 t, .,., i:1I 'e I ,.:,*,u,i ,i, t.h:.o ,. .,i : -I, 


H,.nt n iF-C . Rt .sI n T h c . o1 l Jo ulFt.e: rU iF-: I lI... t hi . t,,rf.: 

I gn i i cr ,:I I tFI!. i i,u rj. 1vorer.ii I c. i -. i:-r- --:snc-t. 1t : L):'r 

die e rr~un-ia a cDI o - tt tm or i I -I- + r 1: Ijcr o d1.riandeterrri r e t ~or of~ qu'iti tin coF - I'
1ferI:F. i ::' --. :-.t bj or-i 11-1: 1 tedri. Iniirl:,!:,r 


add It or , 1-,,It v it-,e P ar, i-,i D i., c 1 - :,-Ithe Ii I,i t.-r., f 

I,-9i cc I : .:1-1,r I.. t eP e 1 ,.-h.,-[Ii11' I c , tt - C.r el- I ' 1() i i C l IFr:n .:(,.I I,2 

mp,,r t tior, ,- er.t i ' e :r, i E. pr iur I 1 I ..[:,:rSi L , e for the 

st c.r- e d , 1: - Il t i c o c- I e-r i I i z e s t IrI u, _i ttie ,cour'r, 1:o 

re i or, 1 e e . 

e e..-rcli i C.r2. RTte -. D iv i't the DeCI -trIer, t (-"1 ,1r icu I uI.r, i the 

Iii r t :."c-f v qr i c 1,.1Ul .,J.',,r ,rr,:r co ,rI: JI.i . :1: e - I .ik ta, 

ac t I i t i c-F- -cir - icul tur-a1 r- e rh . 2r ,I*t- . I Z r,I,,h tCa. r, 

1 7 Zc,r,a I : -k.'i-e:- r- A.r,.: t , a,.I, 
 i C Id: t, t: - i: i I I c'- pr" :,du :t" an d 

ITEkk e re c oinrId d t c ,i- cI t . :,e c lI tI CaJ,'. - i ar,a u , ,
 

The hi.1, 1 - r. Comin 'j., iI -'r
t i ,:),n.I F-ra- iI - t t:e,: C, d.
 

o'. t Iri:,I,teitqu a , tJt i ,:,i I:.i: i I I --,I" ,L.C, Ie,pi1D1.: I.,Ifl .ll:e -. i : 1 . 
an I ,.,:-- ,r.e p r th'p:- - . I (Al.... r.: i' ,-i. rc 1- i712?f::-: ' - 1i. "iii[ 

2.-, b i a 5:02 ) , $ i r ,:,c i ,:1- I : -. -Ft ' ,rnd . L.'..J -:.:i , ,. , F:::,r ,i 
cif iamb - $J:.tijci.ial Fb:-de ati n ,, Li .n_, :..iii
c- ,r.I , rd er.. . 

-f i arice fer.- t I i e ro.r-at I -irhe cuirI t mee- I-It c- ri %pn-,i 1 , ,, 

-/e .Ar. 
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1. The C:ertrl 7:;d;uppl .- Tender- E:.c i te7rer,rr.dili s tl-c- er

requ i rermern t s cn ( F DIOIi-F,i 11dCcJ ii0, F ce i v i n Qc cf
Leh.,1f B( - dcr 

quc tat i ors a re ri1a ::ed d i r-in, Ju I> .rdr -' 1u2.t 

5. The P1 -.rr i rg hi cEi IlI.d.jD..l) : c Flli ri" crid , i.: :,p i-,ri c 

c-nu t - t i r 1 .,,ith tI,HE:1,-FL; 
 Jl-
 H. r i cliv t I : .rire t-he I-F: ,.dother

corcei.ne , i I .t IL ,CI . . Ie I: :" .:.",. f:i. ci-: , the.-. c:,"I i Cdtt idh..: .
 

C oTirri iS . cr icr ,' i F.rreti FI an ri i ri cn cti,-r. a enc: i e . T-cr cccommr n r.,.,i 


p ce.-.
F in.. II: the ir- re subii tted to the ILxbi net f-of app- ov.,.I] . I-r ces 

have beern et 1ar.-1>' or the -ba s. i p cdu cc r,. - or c os.t c-f r.r.cduc t i orn .nc 

i,I-,at ic. isidee-i be -a +ai,.-c,-- to r etur .n (nee the s ec ti on cn i:ert iI izer 

pr' i c in. ) 

, The Ex ter s.i on Serv ice o-f I.".) h,.iDsol c i ic.-:.- re-.pc,.rs ty for

fer.t i i zer- edu cat i on and pricit i C.1n i f Z arribi a 1.1. ,...'rr i S~ 0U t 

+er. t I i zer tr i .,.s., far-ne r- me e i r, .. (in d ,vi d,E ro. vn,i, l ]I . ca .,'h.t 

fer t ii II i z er l o u * ic-.c :o:r- ci- *a:p:t [ i o , i reCt - l :: d i: I: ' .cij 

rI-l:..l gcr Ctie _-na I " . otf IIL:i 'a, L.tdl. I th , Cr -} iIcluc fr..ia, 

rTia , I.c tJrer c o er t I zer i v, Pr-e-..!rZ.arr :L,i a. rii:C! I:P f, "cdl- : ),rt: 

r ,.:.. er 

e:xp-an nr i t . 

3 cI' ,:-f Z; ir&i " . e rt 1I zer r-q i e- ren -c.:r..- tir,,c -1 

c.ap : i t. -uch h-:1, :3titf) i L i I I L,, .L, t t' c, .a ti-.f 

a[:,prcx i rrr (e : O,--. 0-f tOt 1 :'ire st i cir t I ie r-.demri-ic .
 

T he H i ri - cc -,
t.tr i c:f , I rIn tL-:,hcc cu,k.)er.. '-f 1-1C2c ili 

in : .-. IOT he Fr '. i 1 c-: :,r.t I i l .r Ve i n! 1i i J,. ui:l 11 

re spon s il i t;c' fvr iitc iLuI: "t-, ,srufI:.- i z:r-ocur .rd Cre o.F-,. tI er 

Cj--,t te(1 CCITr,:, ii i e :. -C, h rri.-,1,.) t .r.iTi I e,,,rk i a-: ti -i:-f 1 . I T' ' pr.ir-:I.S.C 

mai e and -cujp i r :,I c-pi,i .r-i,c o .e',nat i ,, - ,-:ee i - ti Lh toolC- ar d 

fr-m F.Upr, 1 i e..-. I hp ., : er-,t, e uni-f r. c.,: t,., rd i t[,IiA 

Feder .- . t I,,crr.. ni repre-en t I(', 1,-L i 

;D. r a u i c i la i c.ln5. 

at iori o-f , ) , 7,.e are I ., I 

Fe r t I1 i z e r. Ccor,r i t.,:. ! v I:'. 

http:corcei.ne


10, The in I-.tr.>,r cF H,.rket ir- arid C:,c r- i i ..... t ti. e,:,r , ," . ] i.e . 

s a separ, . te ent ty c ared u.ithh oi &'r2 ih': of tite iui ie.-. :, thi

c oop er,at i i.ar-k t in,- ur ori-. .nd oth rfo t: ':or. 0-f Ccooper at ,..ed 

a.ss . tst -F- ri the 'IF'r-.. t. co o c:'pcr"-'I :io.- lh . t: i ',., "s,: -i
 

pl~eu oCu.1] dcep s:(r timeini t I t,.I, 

1 1 , "fT'he B .sr :F .a-c. IiP..pk- ..i,.: e. LFe nee ded .:uiti o'- ci I 

S -,cat o i rp I r. i- c..-. e .r tFat a I the[-.Cr- oj i C : 
-fer I zZer. r.-c.i.in.t cr, .-x Ian c .or pou n,':. .I"CT. .. - .;. .... . rb r 

c- tie t at cioni.- r : 1 r, I.r*V rn I tee 

2. C rOiTmer c iI a .,.:rk '. pl"Ov i Je :I .ian: I I ' i n ti'-:o1 l or O rc' I-Ci n 

~u -r- an t c rdci 1.)cr ci - . I' ic'I[ tUr i):,,J ( crc cpc' c J t,-' I 
addi I o ic> 'cc's-c I tics'C-S .1e t ;7,-cS: C roedt 1: i: - Ifo - o I c , c::C c  icr 
f r-n t iI1i z er. I mrpcr tat i oin -wcc ut [or I ecd I>' I tich t: ID2,cu'ci c cc -c 

r-repr -c s : e c I.: rirnm I -aI :crk'c scit on te-C f I t 1on-I z i -'Cri: I 

LCortir I Itt ? 

Tn- an is - ctIr- s -uI:h 'CcC tIr ac t H-=AJ I -ri ccIc.L Ii-cc. C~j:Fc&L 

I rit st ot he r o n : ck h i Ch th :c-: Iy~ I cI hr pr-o I I . criit I-,dc 

1 ,rt. .I t I- i [- . z in- P. 1-CJ ,I i ,cC.'rI.I cn ll c I I-,C l 

the h ni d I n:ar)o i - , .1 :- t hoe rC, :c t I :oC. I " ,.
 

T h e: 7-.t I- 4- uini74 thot'thct rle mr 1 ,- cf F:' :l7. . icd-::
 
the -c rr , ,c i u t I ' k or al c i - p. ceio -,1 F e icr 
. a,rd . rr I r - .I cI I1ee t - 1Zkc I i rI J I'I -) 

t Im r . n d , - c-,r,-,.sc ho .,t.c 0: F1Sr - ,:C r t I: 1. . i: e. I i -i '.-,. I t
 

t he s os t err. Tnc- f r,.Qrric.r tat, i cn C-F p i ,_ro.1 i Iinic- pp1IF I ', -:I 1 c 1,C, PPii isri.

m Ar r . r:.i. f ,.I t iI.i zer- h E L',1r ' a.m7,1 1- .,1:the tvI:, 
 - .I r,:n. i t ,tkr,:, 

r-e c nl: hce. I,. b ttE.eri'--' t[i ..'i [ ,.iid -ti ,ccj-c I . t i c ',.tie 1- 11:1 i.. r. 

rn p,systm. T he r agmen ta tri I IoJ 1,L ' 'lo i Isti. - 1_ffl 1: ,.-[1r, .
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cornr od i t i f.rom IHTh1BE-1 .-iFD t o co r.-z t i ha. <. e.ethe p. e f!f- iirr - n
 

bunden to the co,_-.per.-.-At '.-e.7- , ,h i ch roz. u.ic, r.:, not pr pcp 
a rIc-r d h id,:., ,
 

rter.er:eer hi e r. e l'1 t i n, br-e ddc r n * 
 cCAI I if 1-1 i c . r . 1 1ci ....i... 

arid the ch n,i : f r .p . i bi I i .. I j i '::(-I I-.rI ,U c(. ICr::. f tr-I . 

are eri,,:E"r a ', :i'jr- t,: -. . . . t 1 he d: . ii i 1 1 iro I 'pr,n f. P -- 1 it 


s,. .t r, F r,: :. cKo,...-: - I C:..l rd r,..f : i ol' t:t ,- eI : r
 

I n-f c-r m: t i r, ,:r'. , nd f: in c ial -F oc.. . e . .,:.- f . I,:: -:ort 1I
 

proc ir ement c- i ripor' ted and 1Ic--,1 Ic " :roduc i:r. t ,r o-f ten ca u se 

uri nti ne -heh r dd c:'CeI'. - Ta d theIrhd hi rde r.ed1 .I: os.. . :.1 : ,E.- IrI-rnak 

nforr .:,tI on rd r I- i a. 1 I t ,I . [I .,.e .- 1 I r., 1-1teo:i i ic- E>'-. tcem c L not 

de ii i ..- r- tro the - r -ci-t- i a i. f::c,3. >' i n 

In for-mr i . fi o: .,l pr'odu, , cte:: t: i u , a p op ri- ,t I:, i cI ncj 

rM rin cernE rr t o: hhe F r,_- I ir-n ni d -,"C c r l c nr: ma--a ir . ric,c, : .. I h. 

de i ter ' s.:' term , f- tiI i e-V edu,: ,c- on. ptf .,C-I,Sr i ,- cJk ,. op n ... 1 nusI 

be e:ec . t eI cc c1r in '- :nirc +r. i t- C ,0.- i:,i t-ir, ed u i ,-d rr -rz" c ,UI"-c, 


u 1 : .,.r-n[r ,I at Thi j po 1. c -ed ' r,-l..r) i:

I tt hie::- r: c:I . . . F r 

i c-,.i - Fc.. r. ed ':- n rc&Io i t- p 1 - p -, truct t,:, a t,.* -? i. I f d , : 

- er t I1 iz er s. h i :. ' -, A. I Z t i n :hou I c b: pir ,, i de,c .) i :h A:l-:,'qh -,u .oroT'. 

to carr c,out I I t1[h1 ' rra r..e t irn-) -v,unict.ViC r rV. . I d:,u I:,c, [eld 

.pccou nt - Fi r:Jt, t i rinc the r. i jh f: pr,:,duc i: .t I-.:e r I ''Ifd p:.: .c :c , t ti

ri gh t ti i (Ti and f r reCI i nc:, ti in. i-r'ct c -:. Th- airdi-- i p r ol Ierr'-


sSue-- .S--,-: td t h *:hc t1-.r ,: cf
I I ,I-i tc rc.:ur- the :: sr, e ,.fI i I bhC 

eI aLc..r-aa ted -rid dcc, ur - r t c-cd fur- the-r i n tV- c- I io:. r, c -, c- re i:,r t rh i h 

f . ,1 ow . 



Y 1 .I , THE PH fIS.-I I A"L W'l S-, K 'w .i'I ii U I l u l .; l l 

In ithi j'stersthe ttjt 1*, for ,dJi _*bu n yv: tp t.rti l zer i 

documented wi th r-e-spect to physE.ical c.nrtrol , ... . i ip and i., 

in en tory nodes p1 .ces where er t i I izer c:.Ize: .. an ,Jiid. :, r .- iS" .' can,, t h' 

wa. The re:or . no ..,.nc l ;".e-. the method A Iarndli ! * n t lu :and ee-c- of:
 

h.:.ndl i m:eras Ferti i moves al ong the "-:/y"tim. 

A.PHYMI fL : IF I 

A I :rge iur, i icr F c' IE r i z ra. h;4'Je p i i cl.c 1 ,oi ro ' o,:
 

fertil izer .,._. it mov..,es through the distriLution syxs:em. Figure 7
 

depicts the -fN owi....,f p.-roduct trom exporter. to farm,-er. The *finist hed
 

product mus'..t pas. und2r 
 the ph's,i c al con trl:,] of1 uip to tweve -. ,:.I,.o enio 

t
in the pr'::ce-s-s. i-i r i Lu i I c ,IrIe': l"::i . rl In.r c'l tCr ni-cl..,.l ,; the prIi"du c 1. m -


moe more di r'-c t I' to,: 2 ,lan.- _icil. iA fler.. Iow,. eri i i er thi 

s-hortened r.,oute theI product.i fa s.un(er the,: pi i ca>' con trC ol of Gt 1,0S 

diffterent uni t- in the v..tem.
 

The .r- rgeii ,.r. oi*
iC.' ium ,:1 ,.c', j za tiors2 havriin g phyn'.i c,.':.rot l :, ,,. tiW 

produc t cre.'i:ea s IiF.L ,. s of  ,_ c [1 . i i I C.i,,Jand 'r': . i I - -ior- I ,.r:-,
 

and -hrirk.a.,-e. L-Effective 
 c. ;r'e i i to 

adm rinis.ter.- The fac t 

,rr rc, s .oo dil: ult :y.- -- ,.bl l nd 

ht imp:or : ,:,1 t iofI .. he produc and.:i is.,f-d. 

ma'.ter ial c:me r o .:a srf rnutmer. o.f o'ur,:e r ther hl I a:.-Ete.s the matlter 

of: contlZ . 

E: . F r- 'R'1.J! T) 

Title t o the produ:t in the phy.ical.] distr'ibution cha,.nnel rests., it, 

the hands. r--f fo'.,rc, r u,"or c'n i riiza P,'ji-ons..:. i cr, tenlise .- r2e, Iio-: t cSShrrSIii I, 

wi- I t ten for- CI F t o the dJ ck a t cne t h o poi e rof , oi : rx,. 1i t I n. up 

thi s point 1or both finished fertilize r p'rcducts d:.rclinterm di.at,- .r-.. 



FER i, I -I,.' 1.:i\ A ,, ,:_1 : i I W,i i,A I. ,,M I;! II H 

Figure: 7 a:;pdpjIs 

. .... ... 1iT itle ito o),tIL 
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by expor :er 

L I I C0J 
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imports hel d 
by N.hBoard 
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I8 K 1.1 'L. 

Title to 
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-----
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* Assumes CIF dock in Port of Entry 



ra ter 	 ia s rests in the h.. r-,j cif the :por,t. r 

Once the fer t iizer is landed, title t::, 1hei ri .l -e.,r ;:i i 

produc t. i turut.ned ov'er. t,:, 14I:lI' I R1O . t 1,- t, fi:.r 1: i:'c-'I . ., i ,i1 1 

ed i r. e d. ,.,er 	 Il'IuIr thier p r,::.- s .. I- I>.' - C.Ij o i t[:," ,r- IP' KrItZ ' Cr. I 

t h e p	ro duc ir.u u,- . e 1.rFtI .:C-1 F t o. i ri ,:, .:,i::- L; tI.icu t r.' r. I 

T itI -t i i.- pi"r UC,,._' 0,'1-,[,' 1 1i:..1:., H i I-"I'lt ,: 	 n :h o d _ c .t 1,-. i1Ib ', , 

un t i 	I th e f .F.ti Ii:'er. i . pur ,-v C I c .,- . 1 ,:E .e,,L.- t , ' . i I
 

-fer-tilizer i-.s tIV IIB:,:iRtB I] I.:,--: ie
cld 	bIv ii cI ,,: t,d:, .C:., ,::I CC.-I 1,, 


-far.mer...
 

T i tIe toi er t i 1 i z r r. t er,i _. r ,--J i r l:uti- ,r 1,ri c ,',
--icr,(:D I 


by HCZ un t i 1 :rccec ri,: Ll ,:: Ii) , Lt rjiihe,.. F r: 1
, E :,eer (t:lr t : 

ed HtilIE: 1"ieF.,.' 


i th the -f in i E.iec! p odr- : .t-. i ih w i1 1 be Ai 


are 	p u r c hia .---. bw .:I i t I c.,i t:..Ithri u ir ':i ' c ,.I .L r:

t u ,gc'.) :.i- If) , 


c ,oo
:.erat 	i u i c,rI .. T he cc,:,per-A. t iVYC n on-. ,:,l1n1:r tiTe 1 1 " 

rrc,.p r.-- h. the i di :-I.t T 	 lro Iqh d ji,:depots i:ot	 
i r, rur- :, ,, - ,r -v i:l,1 


thi? -,...rrrier ,
 

tf.L-Art:,i-,.iIL ,:,three or',-Eri z- t I,,l C, trtl,:, I.:,
Ir ile ,u,-e 

C, fh )1 t i. ar1i Li i c .r c ari iza i ri E'? I o I of i qr ct : i- I i c h:c..n C 

a i r I n e r. 	 A~fTI i rn t . o t,.. , i :,cif r, v., ,t, r. ir. E :r :,I.~ .i .,e . c, : '' :,l ,. 

rn-a I ri1: *,.i . c t~i i .-, r II"ri l T~ri'?r9he p I . - l ic 	 ' cl- l'lL -:,l.1'-'lcr t. ,: 

t i,..,-	 .,',2'F -t:,-f-t; 1II ;Tilco per, a ~ llI i :1:'-" KOI'I.t9X " I ,. ,-.-Jr Itlie Il, i,,: ---t i 

r c,I t r '',e1a. ". .hr.I p,:<l ci,.. ,.d ,ii..r- i i:u Ihe r ,:,vcr. 	i. ..I: ,. I I : 

.,. RO.-,dE.,
di ._st.cec., 	 P:r-'JiL-. arid tc-rr-" r n i ri i.e-:.e .ho:r.t:cl z:.t..n,.e 	.: ,r' 

r Iten rice I : ri i C: kj j- Z.rt 1 

Y,: I !_.,!!Sr.-3 L 

,
d S 	 . 1 - n Irl i rtc -1erUf.,: 1" l e rip cI: . .i -i C . ,., d jm1, 

fr c,rt ,I i .- A ucr T 7, -':1 F I-I ,C :r oi i l,, , , , ., r L: r ,:': I::,aLm: ,:-T1 



[I~~~hs fd.i LT 

(c. I 

/ '7.'. ne, -. ProvIive 

r~ --eIccP rovince 
t

I .'lsal 

'~.h~:I-~;28L T..s 

!rv.ifc( $ D1('.11Co 

P I1C'Pr 

GIl 

A-It itI 

I I ii 1 

qI I[I-; 
r).*c.~ 

.":(.6L i. L ennnn 

cr- IIIl Aj; 



Londor n , S cut i -i r a Dei r.: H oz . iri I ,fr. I.::, . .. .- . r 

os.t -f the fer i zizer. r,,, , 1> rarl i t cm I.:cI.-.A. Lc, -Idc r o I
 

D a r -~e s-Sla a i
 

F r. cm :h,- p-cr t -f ,i tr- tho prclduc. iIh '.. ,2 i 
 l: u,- ,:. r.:.i 

ri t.-Z ri j ij - d i ci -k...i: d i . ,:u .. :i :, " :c,"-i, i " r - I '
 

tie de- I , r.,: .,:ii:-,, 1,:: -i.iE:i :, icc1 :,c .7. I .,..:,i ,oh ..- ,.- . t iimr -

pa r t i cu I .-r 1y' tr I ,, her , th1 - k, C,prI J,' II If'..i'} 1 i 1 Oi r . 

Sr or E a. t L.or :1,-_,-i I:.s .:-" p.p. 7',
C ,:,r .. : ": .im 'i;: i 1 . r I i l:,,-. :1 [':, 


d ir cc t l t-, I i ne , F r.. I cepo .-- t-,,un d b "' , .: 1:-,, : ,e: rei t:: 
 I : 

i ncr , I r IScu t her. , e 1 t r :. 1 :xrid I, ,1t i .r p121..',, I I :, ,I
 

Fe . It i I i r- oi te, rI :'e, 11 :d,
cI: f.:: .c1 :,, i,: IrI ir'.1:,d -,I : 1 t, 

Lu _...,:';c:i Irv,t-e Dep,-,: ,c,:J N i- IV.'L' f.:c., :l cs. :
s.y.k a tr-.: ,s..' 1 i 1 i 


d i spa tched t, hc.hi fI' D':,I :.) 1
r L- I i rc, I I r ekI .,Ip.,ILk. .- - k:, :,s init -,:,i t
 

-or t -h.. . t,c.-rin , ,Jes. t.crrr , L1.1 "k:ku I a. ancl t,:I P i I
F.'- r f:rci IC . 1 I., t 1"' 

pul"r dt: 1" ;! --e: d: ,: I i' . -r d L~ th c r ,:, . F , ,,. a i I.,,: . :1I n t ,, I-i, iil :l. 

ar, 'I u rls e s'? i. ue:.Ic h L, J: bi s hre:yI-, L:o-o p r I ; :c Ir d : ~ z' 
I-a:. : ,I-,u n i Tr, i ni , I V,r i .,c,t.1-_ ir, p. ri.I t: tc ioi:h:i i i I--:: 1 e 0 . 

d irs tr' t, r , tI i . L,:ir,.o de i il re1.1 : { i,:i - . iic ,.h--- r t . I ,: - I 

c r e'.Id p , -h e :. t ) I o i d -l eI t .. . ,,i b e o t ,': : i,.-: . 

ci't r~co r I e crIz: e II-,-.I ccI : I- ,:..r c,D. c ret. P-ci.,I ' I L ec I- i z : i :: :~c 
m o th ro: I :It,'-- i u p : , d-

t~ ,, II , I:" t I r,. : o ,, r I r. .:, i t t,iI i i 

2 t r ., , moi r-'l ie. r 1. -:' I,, e -:r. *cl ece'~',' I .:,. ,,:' I.c- .r rI i:: 

I -,:tF t.-. ,. d_-., t i re: c u'c'r3 .:'- F. (*1c.*1t. 1,i : A I i , " r .I 
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provincial cccper..ativ.,e un ions purcha sEe o:er. trom thetil izer v:riou . 

N MrBAiPF:[!) depots, and sell to F.:rrerE thir.,ough the ir rur. l s.:,i ing pints,Rliz 

(As men t in.:ed :a.L,o.,o ex..cep ti onls ex i E.I: M o.1 the i nei f rai As: 

NA 1kOARD s.ell. dire:tl y me at nt .o f armers its ow.,.d:lepots:. 

a. 	From E.st Londo .....
 

Th s-.p rt i : . tu.a.ted oin the La...tvir i:ot .s of outh : and
cC -frica 

h. dles la-: ot: io of: Z.,bi-.s fertilizer
.a rge : 	 imports. 

The Cmmeri c i a drid DeLpar ofen 9. i r,. rm. the.. Fr ,eigh t i: o-: 

clear-ing agent .-,(M ) .at the ,ic. Fr-e igh port on ho.w ie Fertil i.er 

should be ,.-distributed to the vari':us. stations-, in Zambi.. Thi.s_. insure.. 

that 	.1 1 fer t i l iz,*r mne.afnt f:or use in Souther n Pr o.iice .il be dr ,iropp: 

at d'pot.....-ru to to Lua . 

When ship. do:k, fert i iizers._ are moved to, war e ,oiuse. tc, .-11' t 

r ai l i ng into Za.mbL i . The Ioaded rai I.wy.:.' '.,.:9 nE. e 2.mLi a throuihel, I:nr. 

Li v i ngstone. F e 9i: e.sCthe V o-Ir: E rruvemie'it er i1 i 1 r Ci 

Living stone to the other p:r.tsI, of the Countr.. 

I) to Southern Fr.,o,,ince 

Nl~ll F D-p-,- ? r.,orm br--anches ince,:.>per. 
 Fie tuo in the Southern Pro. 

n-me 1 Li. rii - :: .. nd lHorze . A't rece i ,.. time ,Di p 1 10i ni : II-[I places 

represenrtativ.es .. I:t and i azabul<.a de p ::, (Lioiging to:.t l,omo 
 ts o'-uthern. 

Pro.vin':e Cooper i: i.eUrlnion). These deputcs .adlong i...i Ih the
 

-:lhoma/,".Hp1l:r" (;.D depot rece i..e the fter-t i l izer. aid then tr.--fer iI to 

other. cooperat iv.e uni on ,dolpots. 

2) to Lu .k:. C:nitr:.. 

The r ::t of: the -t: i ilri i . goes. :,n toc, th-e :er al.,1 itJ.rehou.se 


L.u.maka for di s.tri i but ion to other br'anche - in the 'un try...


Fooot 	r.ce: Lu-.ai: .s.er.,.,es: not cnl> as a. nat ion.1 di s.tr-ibutin, certer, 

http:tJ.rehou.se
http:represenrtativ.es


's c 1Ji 1 1 

-a KPs 

VV 

............................................ 
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but also a. a s.upp ier of a.i 1 fer :il requzer ireJimr-e tr :ort-s :Lua, 

Pr v ince :,:,rp,:ra.t i LIn i or.U..'c 

The mo,,vement cf -fe--r. tilizer, from the por. t cf E ,a..t L.::ndon to, Lu-satk. is.
 

entir el by i.
 

Fr.c m Lu'-_ k a C:entr.al War-eh'us_.e 
 the re.t of: the fier'til iizer, is mcved 

to the r - t of the Larn[:ia - -Fol 1 ws: 

.. . 3) to Easterrn Prvi' nce 

Fr om u...<-, -uesr. ti1 i er, is l c ded into tr-uck f:or road ha'ulag e to 

Eas tern Pro,.ince. NIAiI.IBOAiRD has only one o'p,:era ting point in the 

pr-o,. i roice T.ere aneat rhipa.. , t:hr-ee in PrviE-a-t FUn:,.' ilni on
 

depotsI_ . on-r e.t :: Ch i p tI:.. 
 A t i:he-se dep.ot- . I: e : uLe , . t an
 

Si nda , INiA-1E:Ci -tD s-end-. it. rep i.- r itat i e.'. 
 to sup.rv-s.e tIhe rece ipt o-F
 

the ferti izer and transact the sale to the iUnin. 'l-he rest oF: t ,

ferti1 izer mo.e-. on to Chipa a, 
 here it is f inial 1:-y l to E . 

to I'-ster-n 


rhi pic-.irov'.ince ha-: AIii> 


4) ..... Pr"'ince 

o-,neN E',,-RI;'D .are hiious.e at I ic, - u, . Fer. il i ei 

requ i rementIs for, the Provi'. ,ec an-e sen t 'nguc ando iN, by r-ad sol ,1 th

lestern Frov ince C:ope.at ,..c Lfnion. at
Sma:;l.al1 qua ntities, ar-e dr.opp,':,e:: 

Kaom a, a cooper..at,.iv.,e unio-n depo,t on the -yct.>o n, . ii L1.: n A-c, Ai MIt .' 

representat ive rc.ceives, f:ertiizezthe 1 and ;:.,1 it to,-, the li or.
 

..... 5) t, e n tr l Pr...- i nc,-

Thi s pr-,.. i nc:e tw-o OARF.r a-- MBI:iH depl:,i - n-,e .at Chi ame,.i,a and the 

other a.t Kabe. Fertilizer is moved :rr,-,.a. L s k Ifromt the-e tw..,.'o branr: ..-

by r-ai l . The fer-il izer. is th:n -- id to t-l,e FCentrl:,i -oi n:, 

Cooper-ativ.e Union. 

.6) ...to Copperbel t :rovine 

This. pro ince :s .,. . _.sia di-.tr , point t:o N-;r,._-ributing Ncrth'.ie--ieein 

Luapua 1 --l. pr, :'., nce-. Fer t i i zer. mo,.. roi m Lu.i ,. t a:t,.L.-,.:.r .- ...- ,epi-e i: 

http:cooper..at,.iv
http:C:ope.at
http:C:entr.al


:1,()
 

b;' r.ai . Th,. :, t..o ton.sij. suppy: :,, t: I to,3fthe .:rI ! r " e, C:,pi£.; 


I:,,pri.at .,? LIveIan , The rea-:t :f the .:.r 
 7 ' .: -U ,: :,, :. on,,: ' 

Manna.:.: b:, r.,:ad: ,..,, i,:h .s. pp-,, y l r ti. I i zeir . .. nl. fo W nw ,.:V rnt r 1., . . :-n - , ,,oinc,,: 

. . I'J :r t W e rU ion "T' Cpt.C:.. !E. 1 :. ' 7i,:'i-d. ,..,,..iL I. .i: ,n P oL nI::s.., r(- : ,[ LI ' . ji IJI "
i'. (I ~. trIc t i] K C C- 17.,i , o J 7 :.: , , . .. :. 

The 11-:-1liORID:: depot,-:k in the- prov.inrce is s..it ua.ted(: D:t Kn ..-amy,, 

• nre Nozrthern P'r.o-v.inc,-, E.Coper.-t. ive U..i on.
 

b'. Fromr Bei7'..
 

This port K . i t te:: ,: r.' .. : 1- ,o the M:Z& L:,a ican. : :..c.oa,.
 

i th the p r t o-i :n, t u::,l ,.h., ree c . ti. : . t. B [- ei I. .H i,
 

Freigqht) is~.als g7jiven~ a:.. trilp jiu~ chedle by; thn Iical
s.' 14:. :nl 

-Fr.e i h Dep-rr hIt of, I:r' I,--;1 L," 

,-_,- -dFi ,dir , II , . i,t . r :& ,-,:: - rr. :,l li, 4-rvl Ih. i ... 1-:C,I : .l17 ll".C..1 ,l i-,i I -
Ft igur fQ :,, i t ,_o. r We l h -, -, em, i.. of ii.,..o h p r i ~ i s 

A1 1 the f:rt ilizer : e: u2.i..i in a stie.rn Proc : QI,, : dro PIri:ipped 

the HIANIP. :P L: - ,,Cri. Ii l:,, o1 t hp I -:7. or .-alIB r . (atn th1pl.t e.. L s:t : 

the ER'- ternr Pr.,,,, nce Co,:operat: :ive'- IlU i c, dep :.tv: ._-: at ,-, te,. ! S,:: ,i. : -

Pe a... e 

2) ....to LuEaka. :entrcl 

Ferot io ! rF, ic r e.. ,- f the contri y To Ii.. o;,t gFe W 


di.tri u::i, : ot or he r-c arts f the c, t . 

..... f,:o WeII,-szte,. r ,,,io'F n ,:e 

http:I:,,pri.at
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Fer t 	ilizer i . hauled ,:rom Lu-aka W Ii,.u1,.. N ,I: .RD epoL t by, r.,ai. d
 

for. sa.le to the cooper-t .ve union. 
 Par t oi theIc rt:i I iOu is dr.opped
 

i Ka.o:a Uni on depot 
 a-- r'ev i ous ly' d,.,s-cri led, 

4) .....to Centra1 Prouilce 

From L.u .--,<-, fert i1 z er i i 1 ,:d to ka:,.b 0e.. . l i:I -..a H LB; I [ 	 , 

depots wher. i t is- -1 d toIri, : eVl I v c,[ 	 r- ir. , c: Lthe.:e.,: ,.P,..:e U ,i.j 

.5)to 1 t F:'r,..,v ince 

BEw c-n. H.lbwa-,t. . M CI'A:RD de:ot agi. s.er.ve . a di itr ibut, o f t: 

for Nor-th .e ,rr and L .c-ul.a prov,'.i nces in addition to -.up:,ly i ng 

fer. t 	i 1 izer to thie Copper.-el t Fro,,)irce C:::,er.-a ti, ..,e IjrUi,'nr. iMo,.emr ent to 

. . . 6) to :S;o.jth,.--rr Province
 

Fer raied fd
t i 1 i zer. i. 1 from Lusa.ka to Icjnze dd- F ,.. nc. tone I 


depots for sale 


INi. BO:: .>F:,-" 

I to the Sout-hern Pr-otv r ,- Coo:,.ra i e !..liU on. 

.) t c:, 1 c, h: eI rr Fr ,, nc e 

r. ti i ,:.r. i--i r.ai Iu k tol-L:U(F:tom .

i -e en tua I y o d to h-


F e	 
fr om .aIa , .. Is D de-pot there t 

l.,-, io IH'her-n Pro.incei Cooper.,t i.,e l ion' . 

c. 	 From D r-e..-: -l.a.,.- .....
 

Thei p,,o-,rt ,-,f D-Lr-,-.z--.a1l 
 .m h.a ndles al1 fe rtil iz,-r imports cmi-,
 

into Z .-rmbi t:hro,jcgh the Nor. thern r-,ou 
 ,We i.. , l: ri-,- i 1 ,:nc''1 t m.
 

In [ar-e.--Salspmn,. Kar. iLa Freih-
 t clears.. a., er: tili al BILO:.kRDf - :r.- .and,:i 

t he m :,loa-ds&,J. inrto, rvi wI.,,,o ns. Tlh e ,cIea:,r in,, .Age t io " inel ' :a.. d:2i 	"tr"i bu,.1:i I'l; 

sch:.dLJ 1e shcwi ho.i tlhe -,r i I 1 1 di air-i 	 Isho u-ld 1: . :.i I l D.i 

Fig~ure 1 1 shownii proLducit movemeniCrit 4poai 1ho port f:' Vuar- -,-G aaa 

) .. 1 	Nor.thern1, Pro ince 

There is. one N1orh.lernl :.o i ncee n at c-i 


ert 1 i zer i. 


LPiriio depot Hr.:, ik.:,, ere vrrm,-, 

r ce 	 , i yed:. NA IBIARr:, em:, 1cee who kian -e 1 I t1: to IMli, 

uni on. The rie-.t ior, r-or, the.r FnPrv.'i goi:.. es to i V , ,.ai .-r . h d p1[o-tl,: 

http:Coo:,.ra
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)2 t,: Lu s. .a.rid poini .,be >",ord 

The re..t of t he firt i izer i s. r,,.i led o Lu .aI-. a f-r. di tr. itu t c,,ri to 

other pr,',per, r-:,:.. t I I z,,r, io- I- .or tl , -:_i t_-::,1 id : l -e 

F'r o i r.e . - r .- I c, c - I-i-, Lu . ic th IV;I.E:ljd:b i , : I. 

w -AI--c c'uli s; .s b,,' I- i I to :w ~ 1: c :i I c'n '' fAc I I: r :p~CK :o j% r 1 

ors.. ,-.r.L.e 1 1riI. , I:oi .uJ.r1I ,loc t ,.,.c' i, cud Lui. 1. , ,I: ir-,: L,
 

r o a.d
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 n r r I:e .tern fr.:..., i':"nceV S. t te ic er.t I ::, r-equ irerer I,
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f ,r t i I I ,erir, I( IfE:'i-RD r: 1: e ,.1j . i ['.II,C.r-r, . : . 1 
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icr., s._ : cr.dJ- I , I i 11 . i r oir r C,' I,.nFa,n 1 ,:' otK. di a.,F,,t ,:.h- .
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f jll rjl ~~. . , Ihl ,: i ' i'h: (i [jf114.:,.,4 1 4 ,.!. Ji, 4'C .:,.: 4:l :, l:4lC. :'1l,:: I: i z. Iric:,.''c-',j 4::JI r '.':.:; 1 ' 

to r r,-qior i ':1Llr. r.,d:t 
l.,r.-~ t i cc:U * ir "_'? , .': 4 h.;_ ,-h i':' I l ,Jd ,.i -:4..: ,I I i:i 1,r...:,24 nc'. : , ': ,1 :.:,I ,l rHt"' I : "
 

,rdJer . .' 1 J.>: tr a,..c 'r 11h i :IierI I l.1 0r. .. rj : ,.. I 
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either ccep.ted or reduced 
at the FIF'S level.
 

At this poi n the or.der may Le fi l led in one o:f thlr ee 
 .ays, it
 

may be fi 1 the Lusa.ai. ma in d e pot. In i 
 . e nt , the di spatch
 

order woulld bLe Ee' t to ieLie Lusaka'. Idjepo, : wi.er'Il the invoice -,.nd LiIll o f
 

1.:.ding would be rir. e rc,..
pre 'd and the lcaid di Esa tched t,: the a.ppro:ro ri ae 

pr-ov inc i -:.Ii..r 'iehoi, ::;even t:he .,re:l uiCe of .:-, ,i,wou be .rvedin thi sld se 


wa,. (Nor tih e . tern ar J Luau Ia pr'o..v i ce.. .eroexcep Peci)
 

A second wiIa.x 
 the c'r der may be fi IIed i.. {or the I PS manager t c
 

c ntr'acti ore o-f freight r irm
the- iOl"h .wardinj -In at: one of the three [lor t. 

The l ior r. I Ld c '.'en-ec -der ci c ar order sriLuti,di ,y schedu e) to ,ir-oL
 

the'c s-hipric n t , r-u I.,- to Lu i:k-a at 
the re 1 iigo l .i;- r.-, , ' s.,caw 1 l. I .-.i thi7 


order. If the reg i on :.I order or-F i.i
nated in E . - p i-nri o,,i nce , 1,'s:r 

exas-,mpl e , tie frei..arcJer, in e ira wiou I Le .as.ke::d to di s-patch .a poir,t ion 

of an imported -ii iptient ,, fet I irzer recei,,d., dic-t'-.,: Itothe Ei: - n 

Fri,. i ri ce -( !F:u '.D r ,'4 .,n YtI, r,:. . liaa ., .E cu.ae ie,r-i" 'I. l I i Ld' sen to, 

Lusaka wl-ere I P ,.uI d hie unlocaded or- .-iou .1Le t:r.a,. s.h l.ci ciid rect 1, i 

another, .iarehoue-r a'ia i nas. n,ither order. 

A third , y Fo the order to: Lebe i I1-e] ino.. lve- .nly NKhl.Ki:O :l.,i
ij 

regi oral ',.ia--ehu -s.c,-.. i i apu a:. andr Nort hwe-stern-i I ic:e , -(he F I S; 

H.-.M.anager in the..o 
 - -iithwicehou wIl,ouldc t1-he or-der frmr the 

re i onal I L ihF , io..r-.l: ls in Copp:er 1I iPr- .. ic . 

i-riibIBAYD ' effrts c1 t o2 movl icrI I i ver -.s dir u l as.'P~poss:c-*iblLI to:c 

the regional ,',- t:c rtat-ier th.an thr oug h th,. ma in dep,,:ot in Lusak.a in to 

be :ommen d.:'d . .-i i o fs-f tle cc'riv ti--ai rits :, ',:i c'i ,ency i thle or der. 

and dispatch meh .rni.-m wii I be :,re n.ertedl 1.-lter. 

2. Be ti.een 'lulANM and Co t i '-d.WD the ,ioper iI.i ,o -a - rIh -fI ow of f:erJ; i I i ze 

betweer NAMBoRD-.W:, w.hI. a .ce pi ,..., i ilo . r .c an-thPi o ii:. cooperative 

trigcier ed or'-der from -iiby us the1 cooperat uions . orde ic tioi- Iive~s 0 1ie ' ficrn 
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i the . t ' . thc p .rc pt cc,.tu,.c . :.. I:1-. : , 
zre rot m.-cJ-- ,_- ther. '.t the r.I,. I del:,:t.. :c elt;' I ,:: ',I cr, r.-: the C.i -- , 

di -. tr, oi t i i:'c' t - , tr- der- t- , .,eic: , t urclier. : ., . 1
 

pPrc:hc t d,,.rn , :he I c,: : f.est.I ,.enter -. ,di l.F$2)
 

E IA fH.)Dl I II F U.F.:T I L.I ER 

ITs. -rer t Ii f, ,J' -3'. pr' :.' u .¢. ec t i c . -,:, donl I -I I1 ':c;: 1 1 rI. '"ici 

- ,, t I1i zei u:e J -IrrLi :, i - . the 03iJI-1 . 1 i I' I .: ci,: l,,c,-i': 1. ,:I.::,-

Fer. t i 1 cr tz e r i r , d i r t c 2'..rrl- i4. + 74,.+le, j it *i, t, ' L :s I p ,:,i:J iI' VI
 

p ,:1ik ts, I I ab e I ed 
 ,-,c i L- LIt,F--.s i: e ' '.lB1- II-., 1:, 'd .. .. ; -, ,. .
 

cc t.. e
ricziJ. r.I I e , t h e f: r. t I I I-:er. -. I+,:,.d::ie': i , ,:,out', i. 

,cr' i i n , 

T h E , t to t hrh :,. h t h, d i +.t r. I, u t io r : :r , r- i 1 I . I , 

rurr ber- of -r.7o.r-n: d! i ,-[-. -. Ico , 5 K, p i:: -+:-. V ,.i 1;-t. ... ,. -w' i:, 

f:1 1o',-ed a- t p i I hi, K. . ro,:V:-t _-.fijcrf l:,- i i Cir,-e i :ted , th :,i 


ind i c .-.t i n I t he r:,eil c', - l 1 1eli -5sr' 
-I '? ' i ' .cli 3-.: i*'
 

Se r- t i i z e r i -2 r,,l---hIT J - r 
 -ri. 


,o r- ,.,:'reho- - -,AC4 I 1-


11 C-, Ap ri:r :.: i te I ' .. i 11.1., , I , t.,:'.r :

w a u c: i :, r I: o,i .: : I I:, -:, i c - :,,,rf I: t.' I: '- ,-tI 

thi:' d ir e1 2 : L:,.II . I , fL r, , . ,r.iI 1.e. . :,'(i,:- ,.C I ' I-,:' -,-. : 

th 7-t rrc, .t poIci, t , Ii 11 Le I:' i clke ' ul:n c( r r 'i.. ;.rg .:-. t ,i .": 1 ,:.- :: I 

I.i me 2. b f:Fo e h .r- e op-'ered f#' u - , 

Thc rr .J p I h a n cE.iIin cDp ki t Etrec.-ci; oie pi'Ia r mattcr t CJ 

TI, i n r--.: ,l,: tiih p.,. rb,-I.- II i t f d.n..: cl, I i: - .,-., c t li ir, C-I I . . ,'-,:Bh 

the f: i na1 Ius er, n -a:.c t, i :a rr ode--.t umu:i,I ,,: .li I I ILI c 1i '. 



FIGJRE 13: ltA;'IDL INK( OF A BAG OF FETI I I P I" I/H Ill: I , iI,M.11! 

LOCATION OF 
I N CAItNEIL 

;loruc 
MOVLN INT 
oF 
PRODUCT 

10 I\I[AL.HOIJJLtV t 
C IUlIJI\I t t ,IHI)LLI) HJN Ei 
TI F1 111 
tI\Ai, i 1) 

I 

' 

i IFI'Ji 0!. ' it~li 
k: CUPI:U (PI 

,,../ MMID UNI(N FARM 

Ex.porter 
Part Wha iuhu, 

lito t1 L k 
or rail Lar I 1 

Export 
[Jock 

Dock Out of truck 
on ra i1 car 
in to ship 3 3 

Ili)Ort Dock 
Dock 

Ptl of 
on to) 

;hi. 
uak 55 

Port WarehousesOut 
nt 

of trucK 
.uoarehuse 7 2 2 

Rail'/truck On t Of 'dj '(ihOUlS(' 
iu;() rai 1/l uck 

v hchic 9 4 4 

lANloard 
Depot or 

Central 
NIC1 

Out of r'uck or 
rail car into 

,iahis 
Wi i ; () I 

116 6 

truck 13 

IAfMPoai'd 
Depot 

Prov. Out of truck into 
D,,o L vi re1ouse 15 10 

Truck Out 01 varenouse 
into Ltuck 17 12 

Cooperative 
District Depot 

Hut of 
de nL. 

truck in to 
'.,-;ehouse 19 13 

Truck 
i 

of cLhfot 
tn Lru.k 21 

Cooperative 
Rural dlepo<t 

Out of truck 
; ,l C<SCUnier 

iiLo 
23 7 

Fa rmler Tra ns-port (Ji 
i nt 

off: .eis1 con.tir25 
truc k1'",aJOtjo/ca i 

8 1 

:a ill storage Out of 
intLO s 

Irili 
tord 

veh icle 
27 3 

Farm vehicle Out of iOrage 
into vehicle 29 5 

Field nut of storage 
ont:: fa 2 6i6 13 8 6 
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o'cur-ed i thI eac:h hi-idl inqi, the- ancumulni ihk nvAs.o.o: 


wculd I ri the r.ange. 25,- b..'
. .o,-f:M0.'. the i the ,roc c2the,
 

f ir . l u er.
 

i .ciho 

The finanial Iior 1 i :r, losse.s., in the -ferti. :',r. i,,:r, :. -.

the product m:ves thrcugh tha di str ion ti : ,. , 


on i inual1 more alul e. Va u1 


L :,lri a bwci'Tlf., 

,d e:i b t.diy - - i..n And
 

in, ntory holdin :t hi gh..r leel. .vtU-:,na 


i ncl1uded in the '.~:'ue of the fert ilIizser at. leye'.' Henc 


in . ch nir or - i,-- , 

l: wc*r I th 


cost of .a t.,on loa :e ,:o:me E cr1"a.ter" an!,.- t1"i,'' N i. ili lO'*.mo n A nnI":1",
 
ozf ,.,:i 
 -, 


t wair-d its f:i ristintr,. T' ? t r..u1l ioi,:,r. i A M I:Y1 i l i t Q 

percenta.. . w *. n. i it 'o ihandlings, m.,__eex: o 
i. 
"I 'L,: 

c 
or 

l rhi Ri mulsit i j.ov th 2-5-,.l-S. OF p W.'-" -thl< .) I nOF
I 1l1010lIII
I}t!O~ W O-Y.
 

agerncie-. i l' '-id .itr ,ib'::,r :ha- el.
 

is under.r- I i-VI{0 .irh ip or Imirn,: a. ,li rii , -i. 4:: o-!O"IF -f,-,r- 1n 


the h anr,dl i rqi . or-;i- wh,i I a the Fer t i I i ze - c'-,I,.i j I :0.,-., ,er - k i. , 

a.rd abo, o:,c ir wiirwK r. 1 e b i in ,oit .n I -I t"C'U >n, i 

ferit i Iizerl:-nl'F:: , r 1"c:t: -. The 9r a..t,-t :: and riI k of: phys..:.3ic.al
 

Io-, i s borrie - S rSince the fei i i Ier .
 ther-efr e , IPQHB:Oii.D. rI t.J 

u n if.1lor m r - e , tih e " t *. fl i n.., a i c ot 1 C:lo.-. e . i s a .,ro rW. 

I &1BO-FRD. 

l-e rilrmiber f- t i m,:"--. tIi1 --n :i i zer. i Il, ,Jl ,
,I ,.ontI i bi ,.. 

signi fica.ntly:. to,:both fetel~l i ze;'.r W es.:,1,,.
o:. t.o 11 th iinn W A.i.,:,::! W,
 

thcse lose.. -. in th,-- dit-ri butior ss'.tem. 1l e .:: k. hni-, It : 

reasonable to e z.a shrink .iie of 2.5 to , . Ift:,m Phu or i,, .-. 

v.o} ume ordered, i ni1-,--ate. that cur rert .,[-.:(i.i rIL, n"l. ,.l I , .i.,r g-.., ., 

transportat ion of fer.t iI i zer produc:ts nieedcI be i i i-xIto J.: It.: 




r e-e k)A-I u.i ca 

F, C:O,.-T I r. 1.1F FHr DI I ciH:I-L tI- I E:i.i 

ri 11- C i . 1 .. t: c, ,:- r Ih.-- r, ,-i i.. rr ,F[-. :r i -;-I I i vc Z%iI i . n: 

. terri .,r i , t ri, L : the -tudu ' t,:. ---.,- ;* e e.:.r.i [A0l nce I 

1 . F,-,r- t i I i:: r- 11 1',..:mC -1 t':-f-c,m Por t H-,-, -- tII-il rcCIrr I-7I:Li u.r4 i b b. Cd
 

-fec t I i . m ., i therIc-ribrcio' tfci ,[ ,- i , 1 t. o ncr,
 i ze-r - e h, u,k..Ii 


F rI 1I z er- p. tr-,-.1th,
.h ppede- cm t, pic : i -c ar d inc., ,d : . 

por t waa. ehu'., CI.a " f-r-cm theiz.tol, (1 c. ai' u,:,u'.e IdhkIL:'i-:(.H rC.--.::,1 c.: 

to r rt i tl e f tel t ::er. -t .h i oc, ii nt .:L:.:.r- , th,: iFir..ric i F.i 

.-,.a i e -L,1 it..r ---c I. t t- i I . i Irc.c.-,-., I i:- i. :: .:.. i.: i :-.h i pm :rIt, I- Ic
 

tr-' :l i e rr a I I IeI::h:1H li,::r;L _,rI ire ,I I tV i: ...I- , -r. cm : .
ic'ri 

k)eecP' Fr 'STM II,1-L-- FD l JI, I - .l u'K7, . 1' I - r - ic 1i -1 z I , r ircl-''t*ci 

f r-cm por t Li- -:fsi <KI - ,r:.i r I -- r c- - c -'rAir--l 

S-h,_t,I the t i pd C, f "-, [ IC, u:i ::--l i:rcr,r '.r c--. s. tiel - ic.c,1.,:ltr 

?....mb I . f or- t h C' i ... r Flt: I e -cd r-oIlli I.L:' i., :? : c', LI.U '.1 ,le 

CI r D~ k) (Qc-1c d r-1 i.' 4 *-i, ic-,s~ c cn- ~'r t.c .: Ii C. I"re r 

pt-c k. tF-elcus:r- F h '..i- - :, 1' ,1,1"11.'ru . :c'p..o .. I - :. - , re D f i .-. - . ' i 

,
Hf B:i i.f.R:-D, t i I t -i .,,- t .i-. cr:::,&-,I - h i p pI)'.J. , ,:l. t,:,,C , ijs-r . 

IcK t1Lz :Fi C ~ s 1s r :  i:'c1 .1cdc IC 4-11ic .:r- if f- ip ' Cr-c:w 

1h I pi nri r -i e -'r -- .:,I a a-- rSin t -1 ji 1:1 1r In- - K. . , 

i s.h 1d , ,- t he ll ir- in,Ir . i-e . - Iiilcl c.--il:iic- n t 1 11j: .tc,, Ic,:.-.. ik a c; 

po t a.nd t he h Ar,:dl i ,-: c..-I- tt ,.he l-t i I i , . 7. i i p ,:.,r-t, hiT>' i--c.di u:hei t 

tco iri-agce c,-f f1r- t e . , " a-.I"Fr nhe , kii.L, ii I I ,r u a 1 , i" ic9 2 tor Ic,,i-cD lq-. 

shipped 1b,' :-Jper-cen Th0 v..a. c,1: ,c-. I - pIiLue ide,. 1, . - ,-,uI,_1 : 

al:,pr o>" iriiate 1-- -- :' 1-:I:r I::,1c ,:, P.1 . -t p . IF:Is*:1,,t,,:
 



:~& A\ERAGE :QJANr'UX( 0Y TSIHED F.ERT1IX 1 R ODUC T .LNVu11D ' 

'~~<~>22 AVFRAGE QCU AN. Y SlIPDP~RI WAGON 

()QT. 1.98? E'13, 1983 W1ITH1- AVL"RACI PRN ~Id1 

(Quantitv Invoiced) (Qianti.Ly Received) 

LOAD BAGS I'ETR IC TONS1 IA NJMETRFIC TONS 

1 7T0397 38
 
2 73S0 39780 390
 
3 780 ,39 751. 37.5 

5 '780 39 7 80L- 3 0
 
0 860' 
 4f3 0'6 

7 860 "A11 829 L
 
8 'a;39 771's
 

10 860 . 43 8 38 112~
 

11.78039 
 73Gb 
1.2 .860 113113 8f30 

16' 780397[ 

, 7480 3j9 8249 

20~1 860.1 113 670 33.tI 

210 780 39 70W9 
27 780 39~ 761 372 

203 860, 43 It 311 .,7'670 

Avrag - J1 . [t . 718 7,2...>. 

A~verage 1t.,:9 Lo, Sh'inkag'or Wa Q -.. , } 

SLJt:AICLTDFRHDT:PROV, DEFD"-13. 1'A'I'---, 

http:Qianti.Ly
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A1 ernat i,'...e-, to r educe the -:s.-e - e I i r i t: ci, c I e 

er- urider,f er-t i r s nc,t t he ph>,s. i c a I c on tr-c I cc f E: CI'It"F [ dur- i n the
 

mov emer n t hr ou ,qh th i s 
 po r t on c+t: he -.,'s t erri LnduL,Led] >, the sh ip i ricg 

i ri r:p.:- n ,dc, c ar' ,- tr LLi t cc i . he Ir- cL', e ,.I The curr e t irji C,, 1r.1 on 


i.1ternr-.:.t i,.' $c,-. .WhIi" i. ' ,:pern B IC".RL, tender-i ,. the +er i: i 1 i z,:, ;:or CI F-
L i -a t'ri c. niq RD ci hi t c. dr-.us c-' cm' s. I t1.[l arLH 2. . c 

L i,.Ji - ,.:.-.m
ngq s t,z-, nec li s.uP c,the . tpo-i r t i..,, ii Thi ,i. .,,u]ditlh 2'.E-m b i.:, 

aI o., 1:c r gr e.-ater ,-ri tr.,Cl Cr-F the prF'Cduct NO'-L).;i-ad . sab.Bi1 i-. T..r-te r
 

di st anice a,d t i m ...hern the pr-cducL iUI ,h;E.i c.I 1 ton Ir-c Lt>
cc" I ed c,:,r,
 

or-gan i za.t i or .
 

Tr t::,er, pr I C:e ,er -.u Id nar
tcn ,j, . r-:., 'e grv---a ter .: 'I eva tIx Li> 


the zo ;:cf tr-a . c, t Ho,.,ever -:.,. Iiti o _r,
I: :.; pk-r-, ton .ac.". . he
 

cos.t -f t raris.por t ..c.u Id Lie .j ,.t i -fied 1-ie f A-t t1hat tie1-
 .7t 

er t 1iz er r-er' se s 1coss o+ v- uaLbIe rid scrce-cre or-e .c-an4e
 

rr, this . a,,e C' er.ernG ' I i,-I -F'i.) a.l1 e
 ake s a]ter.r-t 

Fur. -,er .t t ,--, $ InO i tor 1 .I- :. i n tr r. . j i
h: -a -i i,t b i, i s.hc,u I 

be m..e. r, uI Dr . E ri ,-- c om "ir s ie t.. uavii ,,::.en ,: i : rci c d ,nd
 

qu .int it:' 
 r. e i '.' dc .-hoi I - - riad' , e')ci,.cIu i --.-"-".tem c--f c .,mrb:,.ar- .
 

bLet )eer, uar,t i tx.' in i- ndnid r. VC-d ci .urs
quarti t> ec,-.CC -bi U :e _ued ,or. 

both tr.u'L arid ra- .'r -a pr er's . t hin -.
n i$ i..i k iLb7,... b c,r- r- .x C! 1 -j 

cu t s.i de the [, r, dier.,...
 

2, .ar.-eh,..in - Fa i Ii e.a 
 FIRD --
4 I, *: .t l'WlHlC-2]: [h::p,-it... A:t tl,i, rFr.I--aer I t ili? , 

..- hrcou. ini--i at the E: f:R b'f"~t,:, t l u l.- .d., ;t Ol'7) theI.: re:O r, Fl " 


r tr-ciiit:. ri ri.$ Ih[ --A F: C. aH C;' L c.~ci':;D.Ia.: .fi tb -u I theIIc'ristru.ti , Itihe .-
I q tIr-n..at i ova I -e'.'e 1orprrner t H'enic>', T .--, l e 19 ,ji,.ace s tii' cic, e:,.onE oi: 

o- re, p--mac i I t i es. ayt k..ey 1 c t,-i 'ns [: c.-n:.i n 

the s.e -_tc r-ace -.-aci I i t ci--. .rd their nlJT1:,er- .tr' cadc.-p.' : tiI>'. t b,'.team 

rrne mbEr- to----- c i i- .. i c .. oni:i irm l:i.t the.e im :i-,:,vcd A- tcr..C4 e 

. i 11 reduce I ,.e... 

t I 1 ct er- o.:. .F.,r,e. s a ge d :ict- I ,.nt-us.i z ui:l::,l,:. t c-i



Table 19 

NAMBOARD- C ,, PROJ ECT 

The Canadian Intlernatoi nal Developn:unt A ency (C.1..A.) has constructed 
fe rtii lizer sto ragu sheds for Namboard at the following points:

S_!hedDistLri.ct H. af._E Capacity/.Shod. (-Tonnes_). Fota iCapaci t _ (To. n0 

Choma 5 3,500 17,500 

Chip ta 2 3,500 7,000 

Katete 2 3,500 7,000 

Petauke 1 3,500 3,500 

Lundazi 1 3,500 3,500 

These sheds will e manned by Nam hoard u(li)loyees who will be coniducting 
sales to provincial cooperatik.e unions. 

http:DistLri.ct
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fe- t i i zer wa stored outs.ide on ha r.d s tarc-.c r. ,, thr, rTu'I, The u se 

of s.u c h ou t dc, r's,t cr, vi,.e . nc ce ssar-. b,,c ;,.u". t he c c,,.C, I W' .- h cu se . 

wer-e ful 1 

T h e t -am ,c:b..,rbv ed a s. i z 1abI an-c u r, cf (A)e t , iu rip>1 ar d 

o the rw ise. da .:.. id fc r- ( i 1 izer ,t:L:, t h i nd:crcr. ar d ou tdc, r,st c-, .9e 

1ocationr_..ad o s t ,,u,- rKer . H-rt i i i 1 cr i erd cri the i rentor, , 

it is u n1 ikk t -tI ,i:lE -R:D i 1 be aL, ceo : e 1}ehe I: ,oopcr.-t i 

thout 

f'rma.t orI, tCer- .t ve h a been p u r ie d b:'. the r-c,.i 

uri crr i..i' a u E.t. t i I ,ii scCuri t in I ,ric 0 

'l-F(IBOiRvD./C I DA c: t 

.. c-ricnd . .c.uId tcimerit i oried Aboe. a 1 terti.a t i e mc,v'e the 

fer t iI i zer- n d ri the channeI to the coo cpr-,ti ,..,e.1 thout I nter eni rg 

hand i rig or -tcr-.- i. 

0 bccr, .. t i o . in E-..ter-rn Fro ince ,.,evIed bu I zerre -- a cl--up c:i-f--fert i 

i r the FL:-l 0 (RD F a.c i I t ies to tihe pc in t whe rie cu -: l,-s ,tra.,.~ i..-:, 

ri ccess-a.r > t,.1h i I i-.: t he em[:' t EI: C.-r I-, .. t a -e t i mc c oered cj :!I I [:,1 

ri -1 t r c t de po *man a.ccd bi, the E- . t er-r n Pr o ,)i r,e ,.,pe r-a i 1.i,Un ,, 

This. s-cr- t c-, b cit t i reck i t h Ct> st Cfi re.-.u ts rin acyer-al uncle i rd.-:L,/ 

con d i ti or. 

c-e C4e a rm or. C.I.r. i-. ncc e a.s-. at t he r- i cii-,a1 . 1BF":Oi:dF.1) -pots.di ftor

a r eIa.t i.. e 1; hor t per- i od o f time 

ex i s-i.t 

1ow-r- t h 7, I.00)u Id b, ef Fi c i ent a t bo th Ni Cl'oI ID ajd the 

2) the ut i I .t i c c:-t: i rig cover-ed stori.-e ca:,ac i t>-, i. much 

CC- e ..-. Fc t 'F.o C, ,,, , 


:3)the pr-oduct i s. ccr-c r-emc Ic tIhe e.- user- i r i C,f r-om m-l,1)9 mr-e 

di ff i i:ul to pri'iu i de the -fert ii I zer- the -Frr needs. 

on a t i me 1. Las. i s 

4) ther,e is. a i r-i::r-,as.ec 1 i kel i hccd that . ,r-en iur 'i1 1 h._:.,t,

to be pa i -For tr.4.nspz,r- tto di r I i: t d p,::,t s.- ,:: 

http:r-i::r-,as.ec


The Etudy teaim di It. C, 1 1-c tco.: ate- . rrnirnd , 
 c:a -ro If-,
i tcc. 


the shr i nkcge at w ,reh,,u e c,-,,.at ino- to- c::ompr i, :.'ze 1, i:,
na. y. th-


there. N-.R1E:Ci'.IRD is mk.ii nr ci tr-.-cr i 
 Ina y ,. fort t ,co,,ntr-,ol
 

inentorie.. weakly st:;s
Det.:i led ., . .tcl,,E . .rare -ibmi - b:tct:,-I:h
 

I"MEA rF r:egiol .) 
 de:ots t tlh:, heac1',qu. . in .-ii Lu...-,.h''.:, uv).:,
 

Howev,.er., th,-e m2 
,L, r',. of :, [ ,:,i .ff V ] 7.j -[ , . .,-.Sf
,c-d £ c. W:.::- d 


ocld i nr e regi orn 
 war e..'hous< e. i Ipfol!duct: ,:: :. ,.l:,:. I, Ih v. ,:F.[.,J 


irerchandis-.e tha,.t is '
1 l i,-ei ': ci;' : ii . . i ort her re' n 1" :,- l 


warehou e,. (one oi the,' ici-'.. 1::[ fc: i I : i , .. .. .,::I, 
 dly ...:. of ai , mr:, -,
 

fert i1 i w.er et* , :.Ji .a l:-- in:fKa ,o.,r.I t:h buidi ,: iI ih N o:IY, 

w l 1 be incices i l tii zer '..' : .which.::i 
 .]l e 4 ,: -.,chiw 

fru..eable h.. 1 be di of:.,o- at I . ' . .. 1 -: . ni i vi
ould - val:u as , 


ai.-:,1(,A dj t I " hc . spaci-.. ,:,
pr,.]adit.l I 1 , fo',r quality pr csl.-, A 

stock.sr o1n th;e invent or::.. 

. Cons.tr.ai tt i r 'rcdu,: k F'acka..ging .anrd Ha.ndli i, -- I.1,i onI hasi ,:I hi: 

ra.de of: the 
damage c, u-. by the multipl cit:y o indliings reqIu5qlr:. if,
h i r. 


the currer t s.y.stem.. The pockets o-f f-ert iliz:r 
may ' :,e- :7,-i n i 

number ,::-f ways. On:e : ,c :,,::cket is. da.m.aged, there in a. I il i] .ii::, , 

a1 1 or pacr. ::, I h, ,i-.on er Ic. 'i 1 i be spil led a.n :I l,:-.nd r ivenuti. -,h h s.:,m, 

or: the Ii .in. rema inc th 1 .fI-. fl f-er ayi I , f i-i. i.," : sL', " 

(mo stur.e - ttr. t,:: nr .-c ,.It.. r C a et he rob. bli.:, o:..L_ ,: 4'i :..,iis 

spli1 ibn .rncl 4. I ost ',r, hig.lein,
 

Thcere ;s CIiC chance tha p :IL~:cIfc .1 & po i s 

darr.-ged c:,u 1rI ,.-..e c Xr".fC- o 

som IicI o tacipu i a... C ke 

a .I por' i , th,:, ,'Z',I tents, Hel.r,., 

.r,-,,-' r'd I fV,-cJ'r'es c, .
 o,,r .ei,;,ci(. ,... I, ir:. r.,y:n,,pr'omptly.t1 i ,:lAci' 

http:Cons.tr.ai
http:stock.sr
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Most p-i ri tL r the =./s.tern,
 

Al tersi.t i,.e. for. r.educ i rigc c,-ristr.ir Lt de to0 a.9kci n9 ard
 

handi rig inc: ude the f 
 ol I owi riii:
 

1) de 1a a-Ic4i r q the c O po 
 idF.tu Unit 1 the r.,roduc t h 'E.mo,.Ve d fur t her 

i ntot :h ,h(D.i- .:
 

2:) redu:e the niurr,Li, c:-f inver t or.. ricde 
. I r t he Jdi -.tr, i Lut ion 

cha.nnc, -: . that the pr.,--duc t miu t be handI edr . te..,.er, times. .s i t 

mot)e.- t hrc ugh thie s>ys tern 

3) use al ter.iat i ve packac i ricg such a,-. "mi ri i -bulI " I I)Cl1-<g. ba. s for 

a por-t i-r cf the I',o omert 1: i i ou l. :1,-i s. Fer 

aCJCpt i tita) r I -t io cff: pc:p or tcir lk. .- t I cin c f the inoemce nr,t 

the ''s rt,; 

5) Ch an -e the h an d1 i r, i t c: [h ri q u s used i n v'..ar e hou se:s. t o 

r - c e d..r ,7 - , , 

De1a::'in 9 t-.- Lk-CiC,4 ,,: t hle er. t iI 1 'er CC,, ir Ii,:J. i.,.,:,J U( ,-II r

eq u i pIe n t .r, d r . - d i"ni e
-er :, ei ther i port .,c i I i , or al:
 

.ciir ri n c r :,o 
 r t . i r 2,_r i .a. T ie c c I , , t ic,e cqu i I ri ,.i n c :r ; i ri 

needed pli I. e need fI--n pprop- i ate aI:''1" c Ii ITEcLl I-) hiemDA. i..,.. ih
 

t i , al ter'ia t e, The tC,.a T 
 icJ no ,,t C .,t ucl . . na ...... ho n,i ei. , . 

i t sl d Ici: l e d i Erri, i. d .i. h ,u 1: -F-up t er.I- i,I , I . : i . ,::- tho 

r-educed 1-r . .- s. o fe r.t i 1 iz, fr,l ciih t ri,:r.,2 tha. ,o ,en th- addi i c n .1 ,: .. t 

} I,-n? r. o J re.p ,r.ir t i i n4 th , ,i I [,.i I: -r . , Iirc-.I-, I .n. iii1j :?d 

a.t th ~ l:r,:.?nt t i.i j,prieri: -c I: rI 1 ,r tn uc::UC., - i , ,:, 1 av-

r o u t e d d i r ,- tI-1 :r I , I-c i c ri a.1 ri: a.rfi i i ,i , i I: . j r IP [ i-:i 

depots. .. i l C....,ir h i i . p, , 1c . T ii . -.h ,u 1d L,: C.Cr It i h U . Tic -Ian- 1: 

t ' .-I Tr C, - 1 .. Ii,I I , I-Dc.:ku.i s e a..-. i i. 1i 1 -I i.:' . ,: i: ra i ii : 

t.hes c ine cr, ic ver erI-.,C S I I i. . tir-re ,rc wi sc, ... i.t. I-,cd bI- Cr- ,.:. 

t o . e th dc-,ri ti h n 1C .,.- ::' .. ,' . ii::chanirie 1 
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co:perative r'ehc, J.e .. I i I e there . . iii t to 1, :.i I
 

cover ed o-. g ....,I Ii b e ,t -:a rri-w : ,::i
o r d I .
 

leve] i -. be ie ie-uti1 zec, ,dSe -. r .
 Lti, Bi. 	 I " ei[i cr c:. 1ed 

desc r- i pt i o n c,f t e 

The u.-:e ,-f'ni r I u-*I I," cont.. - s '.1k. tc- i '..'.V .. 

th cur-.cn t .::,-.c I:.1:l1.9.-: , 

n t: r:' : . 

ti i:s.t FI-he 


pc ..i Le r_-Juc t i o rinn Cc,. 1 ic :er, . ir Ir, :,I I Ci 


II- I:o r, n ect .-Dc o n . mtnlbllrei c v II 

er 
 , 1 ,::-ii!I
 

,-ont.-iin,r r-... _ ri,,,t'':e.bi10e t.Ji9 1 1 , a r I-. 
 .l : li i --!., 


mic,,:.rrieri t cu I d rqu 
 i re cE ec i a equ i F,n i.I .t tIcee. p,, . ,...h i m.:;, ,r r , 

not be a.1..I a T-he Fc:,t.:a a..I. at .- :s rir i I ff i I
 
in, . i g .:k "A " co th
t ,.-n n st
c,_,_. 	 r': Of.9 i . r .,t ,,
 

-n xr,>I ItC 1- ,t I,., 1 0dLI~ .. . i I:eIt
.:4,i1- .,.'i ,l,: 11-1r[:,.:, I! p..i:-1 .
 

-. t re .s. ori the -I pl: f :, p:
Upt, 1 cp- cl.,, 1r- i er . rc- tr. i 


the y s. ten li t ti,h ich ,_--.u IouIciLi e I,,c cd:i,.I>ce ir: .
d, ,..reI- i, ,v. 


h I in9 c-ra. inrI ernt s c.f t r1-1 & ,
ec: c-: -cr,' 1 . -::-- .. l I i,, t , 

sth ip 	e tI 

A ni-.j r. c r - . r ti r In the urrer t -."-.te j Il.. . ,, ,ic. the 


,of :cck e c thrcI1.c D.1. f t0Iuth ,ili 	 -,.i.t , (.,, dli.,. I * , i- tin 1, 

i.e. th 1 if :i g, c:rr P VI:ir, tIIrl p,,icI te b, E oil,,- .[F. r "II 

T ,, ce .a r., z. f :?,h p,,i rit i I- tf -.,' t . , 

t h a:> 	 tciriop - i si c. ri cl I cVei: u ai'I~ p a1 - -. i'i i-c:- I.. r-Y -r 

that 	 properFa cr crir inI- I c ai 1 n i~I i ir i ci., ptc lc::,.,. ,.i IcIshl.C,a I I o f c u 1 . :: p;:i : .I J r c.'.J ,.:, ,L .i c :u: : L ,. 

on bcer, on: . .erir.-,t: v e t.h.:. r.t r in, . o-ciuo i. iI c.rq ,:,u 1tp (7cI.d 

r, iet , l. tcc k-. 	 cr , ,...h corvLirnatiirI-. c-':sp pr r,.: ., i r , 

one , Cor t . r . ::,r --... riI - . ti I 	 . ccthe p :, .cilI 	 . ,, L.;- i!'i.-d. . F.-I . 

tben ecf i I-c.. i ln i i :: : I i -:.:' ,:,cr 0.& L,,.i: p , i .- -, ii I"-l :~rrc: nc ' v ii ,r * >nr p- '1oI; i., 

http:ri,,,t'':e.bi
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to irrprcv i r, the di .tr, i Liuti on sxs.tere , ho,..i',er, ri thc .-hor t run it ,:.-,n
 

prov ide qui ck re I ef o tihe anrrituded c!,o -f.es cur r entc>' icn
a-ti uie 

.u s t -. i ri cd 

Had 1 ir ._rid .t ,r..-, t e, hr i queI .. a t i .-h re [ e,. t hr jhu- , tq Lie 

s. tern repr..cr t nct ler in.-I C,f COV I:: I I1-1 rre "] : : rt ] i .r.."- ._I.r1e 

be i ng stored Ir .. reh ,iuae . i r *..,.:z' trt re Ii e t d -:. c.:. t h,
 

qu a I t x, I ri e thc m-a.i or i tx of t h f, reI: I1 i z e r d o ,. s. n ..i: r ,
 

oop r zt i ..e de pc t s uri ti 1 ,.,ery nc ar t Ie p1I ant-,- r,gC.4sHtE:O>aRc:
.cri, mus.t
 

s to re a 1 :rqe u.a n ti t:' o-!f -Fer -it i zrr dur inl the Cn t i. r cr t,
 

p1 .rF t i rr 7-1-, :- "-,' I L ,.. e ,r-i., . r h 'U e :s : I C1 ' ,t J i c p n.'::,:u Id 

rnu a.t Le G ,,rn d t ,: ,u t ,or a I:or ,, ,:,n L .,r 'la. I:-,n i.: or on tc .: cu n d. [-,k 

duinn acge Ic.a sed t c pir c. i de a c u -sh ion a nd a i r-lo.j e r, t I t co 

nr: t 


Stack iric b,.-k . o izer toc hi i . Fo .a 


ira inta jrn i qu. .-- tI ... 

ct- er t Ii h 1 cc;ri-tr a init In 

s o e w re cu . -.. t h c tee: z,.'.m o -: e-er,.edk. J a t c k -i :b I a- I .- ' .::c 

Li cjh Thh - r? suI t-. r E.ier- i ou. c orrF, r,:,, i on ci: the L- at the t:.,t tom 

Sa.t F of th at.s ctk. . Fur. therrior e I no dunr._-,.ge .c:. . i u icer the L:''- • 

i cFhomp ouIds Ihe of tthe t tIr , I1 i I, t. .riij C.-1n c',: dam..ge 


Final 1s' 
 oo t:1:o r ota h ngci Ih t I er i ze- id thct i.i, .hi.e,. 

iJer-.e rt e:-a al i .f.:ed , -.o tha_-t tt-e * -1: t p:r-::du:: t i li ',::, the v..-,. ..:.Lioii.e 

i,,.j 1d b: th f i r.- t prc du,: t out of thes liec..,,v.ort.:..ircib.. . 

d I . e..C,---.daraI -- C:-. u r. Ir i nC reC . e . .. ii : i in . elc. , the, 1.' C. 

rern i c,ced Fr.,L,b-I e, a r., k.jn- rc-n!id t:, I a'-:k , i:r,':,! i-, -., I:..:. on, , 1 

AI t e r r,- ct.- ti,., --i,d t, tehi e l:crc-,lpem.-, Irequ ,e tqtu:.-c i ,r : . 

•<ttert i c,n ,e ci, '-L. to, the , c::. .t icr o f ti e . :, 1rti ni, r -::lu::ta in th 

asst erim rUI"r I r 'eac-h irion tl ':,ci+lt- IL ':e aHrr.....-r ,- lie : ic , -. ,,c . 

co I e c :-d b, t h t . m: ir- i n,1c t the c c'ur.i , ,--* tI- e =.t: (i

.ddi t I or-al i t ii n c I u d i n. thin icc: .t i n fc- Ii l vd1 F:Ir I 

http:dunr._-,.ge


INa 

the per.rcer 1 cac. I y i usc dur i r,-gIeach mon h o:i the w.uf :yea>.r d u, p
 

rational iziri, the - t . Thi-IT i:. t o .r.- wu
i ,ti, u i- d - .b.p]:os 1e 

the avoidance of o'erloa1 i ng N-'BOARD facil ,: J 

up For the I ..r . I 

iies- ,,..," hu'",-' 


s s-on .iulci ::n--d aI _.,.impinor',, c.: h.nl i tith,i qUu :
 

to: b~e us.ed a.t HA,:HB-,ARD:l i: min wL-,
.. eho:use, at Lusa...--t:.,.
 

4 . Tr-n-po t ,n T im inr ,-
 I .v.il- 11 ,i ,ir ,. i: o: ,: 
C: a: i 7-. lit-- i,::. 1 

s stemn where 'corrtr.:i n K egc st, as c:'Lic. e 1hy t1 I*- 'd Namt. Th..
 

-fer.t i lizer ni:,,,,? nr'ur-il Y:c, , i ,'l":o-I l-JI r:1- hl :'. L ,ie,:: . F ,nm t:at 

coper.at i ve, i Cl. ri ,:,FrcAcost Ircr '.e faI tor i.i , 1: r thy:- urre- i. 

• te.. is:. the poor: tim r g- in trar ta .t ,rt ', i ,:: ,: ":: ,.'oi d,,I .. : 

farimer..s in :L't.a-.ini,-ng the ir fertilizer on ti me :,, .n.dt ,, r , ! p ,. 

ajor ::, . tr s.ir i: in, the t m in .,.,i :.l ii a c: , , : o f,i a" .- i 

tr'.r,anspor t or ar.:.re a--. -f ,i : 

1) Ma nrnyr c -ir.:tt i,:,r. -iin toii I:u rch: e.:,the rt i i .,r 

the -:c-r. t i to.: the ir di s tr ic t :pl.,:., t. imt h 

hei e '.
mai is: cha .ed d hsaulced out. is 
' 1T meant' t:h',.:t
 

r.eci or .-1 

depots. a.re s.tckpil ir the fer til zer. unt t o:1,:,

p]1lan t i ti! ire,
 

2) I"NA "-O:'A i- D re.gioral , dcpc,-s. fuli cf
t re 
 er I1r t the pol,, 

o -f- iz.e pr ocurer :t time fo rci ,n.Any Fer i: I i zer- L i:ruqh t 

in to,:h-e st.ocklp ii ,::,,o-uts:.idce , 11-h t:,p icyl.li b-:omy "i,:rt i i:,'.. ile 


is storedt ou, I.:. e, this, :end-. to , 'g'dI: ir. ithe trucks c mi ,: 

For r.ize toc haucl itii io uliI In.n I:.,. 'i l tI ' : t- tI::And 

http:coper.at


prov I rices. 

3) The differential in the payout for 1,-,ng di 
 t.t.a nc hauls is such 

that transporter 
ava-i labilI Ity s tight in ti,, prv.'ince-s, nea-r, 

Lusa a dur i ng mai e h-u 1 i ng9 se on.c'r,. Transport: ers ,..:ou 1 d rat her 

move to the outl'ing prov.inces, to coe1 e,:t i.:. e an: get th,-e 

1orn qe r h l . 

4) Storage facil ities. at the rural level are inadequate to
 

maintain fertilizer quality.
 

•5) No system -for providing secur,i ty for irveritor ie. exists. 

The maize/fer t izer movements shouldl - beideally i:, Iv.
 

cour ter-c>'c 1 i ca1 to a r
r'e duce tr anspor t c'.ts ..,.ider p'. ,, ade ucate seU.a.ece 

to farmers. The COUrt ter--C:,C ] i -:al n-aturi-- cr te f: the ren : mai e an'iJ
 

-fert i 1 i zer. demand are -hown 
 i r F i qure 14. The :Sa--.h-d i i ne i ,di .- t
 

the vol ume oF 
rnai ze be i r rr ke ted aid requ i r i ngi trn-. i: dur.inipo-r:t::r 

vari o,us mon ths c-f the year. The sol i l i ne i ndi r_:the. 1: am un o1.o:ri:rJ r 

fer. t i 1 i ze r. that i m arkte I: dur.uiJ i=g those sa-re, mont tis. The o: t im : imE

for tranF.or t o-f f:.rtt 1 i zer. into ihe di s.tr ic : and rural dJpots : .- herl 

the maize marke t -c. e , Thei s I, .. i est. reasoinsa For. . i b-e i,, .. ,,Pt imufrr 

time are several. Fi r-st , the -fert i I r.c,.i a payl ,. c u t: -'orrzer I des' 

the di strict diepot. Second an addi t ional trip to ti:o di c ict dI oU,: 2 

to 4 mon tha-sf ter th-,e maize has Leen haule d, out, car le e 1 li rat e!. 

Third y, t terl:t- 1::, rnc:,.e :,.1 tive Forl I -att: azr.pla ing t 1,, ie:.-crltt 

in late del Ii',ry to the -farmrn. Fur.th:er :,r,: . njci sti,--_ .t thi time 

res.u1 ts in i v'er"./ i n l: pr,:,du,: I i:o (,t' :: c ,-de of ppro pr I-,te -. --.Y,,t:I (.::-, [-I d 

darnagrce to' the fer t i I i zer- - '-icrea Led by tr an sportn O- r the roi. 

have begu.
 

1 'a .. t:.9t w aAnran, E i 5. o 5ifl : r i o c t"si-' : ,,1 dut: : b.y t h,. t ?r, -; , 

the Southe.rn CcFt jti,,, lri :r.,, inc,- oiio,. : tinr:, il :,l-ni, Th,: .r.l i : 

http:Southe.rn
http:tranF.or
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invc'I ved deter Irii ri gq tcinn .,ages. DT, fert i i ze, nI ,ic,emrt .d the -i £.ta.Je.. 

moIed fr.om each di tr i ct depot to ea.c- chf .,.lrox mtel 400 url.

de po'ts ~c-,, r' cl b..e,- Ce or ne C:comme r c i a r.a.te, c,- hf u I a gce ex i s.t in , ar 


th e t i me tIe d-at ,.a .. I ctted. 

E _.t i . . taee ttrr ;-.1 r t 'at c . .- trae ue.t r;, ted i i ..-.l1 2l 

on the bas. i.- . _ f c,: tt,-,per dce i vere , -.ihi 1e r.abl e e: p1 so.p:e.-e. e 

cc .t_- i n terrrm. c-f c,-o:.t [:'er" L-Z.. ot tc Fr-t i 1 i ze ,de I ,.ered. mc.rr1 ed
 

d if f er hc d
e dj be r ted 1:o- the co.t.-.., o1f er>' .,Dmoiri,- I:he I do 1 i 	 r'-:rcu 

Etr. ., 


deI 1 I,.-er,ed io ru ,i e...:. fr-,, I i,41I II f: :".15. il I'. ..- I
 

d .	 c t The .,ercIA r cc, ., c, .: 1 if.ver-X per. torcr-ti oi-f -f 1 i zer 

- .- ,:-:-p,,t ied D. 
tc, I lo... n li-a.tr . cLeoIer-di tr i c t .- -f+ , i Hro-rizc and -1:,. .aLil. a-, : i-: I- . 1 

the a,.er age cc-,-Ic . :.f te ,n:p,-_,;-jin 9 .i. toi cffe;. Ii 1 i ze- t : Ihe frun-. 
depc t s. w.- I e:.a per ri I 	 K..th.n.r K5 tcr al ta . aard oro t.,.ene :".:::e pt : 

th i s due to the r-Ic:,.-e:r di tance- . betvieen the ,di :rti depC' t - n d :he 
r-ur"-.1 depot-a.. *,,er..c L d iiI. .t rce. .-fI.fr-cm cil.4C- rtur-a..l detco..phe 	 e 

'--ho.. n 	 i- T ,I e
 

r-arn 
 c., :-t..a i c c : ost f c r the en t i re prcv i rice I.-i., e.- t i , ted at 

1<37 000 f t, mo,.. o,..er ,',,:000 met-ic: of : ze. he crhtore ert i I -:r.t 

C0oLd be =-.i q i f i c ri t I r educed i-f -fer.t i I i zer c,,u i Lie rrov-,d to te 

r ur al dopot. .-A t he mirnetrucks are ci .:,,at,.:ched to , .l:Iier ma.i :e T 

rr .ak t h i pp -a. e c- ur - arnd appr. opi t., ,c 'o,'er-e¢: .hedo. -fc- tert i I er 

e . -1C. 	 1I L: , , ji i : a:. t -, r .-.l del:,,:, . 

Scric e : ,-,op r...,-. . 1.,e .:.-1E ,.,C4er - i d4i. c-,. d t the t ce- iti DjI C-cr*.i 

re -_ -orI or -1 t-te h p mer I: .. to di --.t_r i c: ci, ,,t i i c'e i , fu i.!nll: -' 

to have the: cc,,r r,ec t -fer t i 1 i zer. -. to-k d iv th r,:, ioc.ria deI,., . , 

ma i ze i I, r. i i c m a be ', I n i . e - 1:h i- ay ir l -i ,ne -n 	 I.,: mr. 

o ,,l . r-. eI -d i;I: FRD:-t f:.c i 1 ti C-a -'u I 1 c '-f .C t i I z- di r. tli pc-7 i : h, 

[r-i..i e r-. ,r-r ~ r - ,:,_ . . :infi ' 
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I .hBLE 

- C UT HE R 1 FR C-'..,) IIC: E F iER' I L I FV-L1i F:',H .P F' t' L[ YI'2 

C -hom aIl..l':ur,.,'s talrce Ii . I:IY2 1:', , 

S1-a1 

P e m b a. 

K .. I,,m 

Li v i rigstone 

. z a b: u k a: C:-, 

Mkon z e 2 '5 

Prov i n:e Averag 55. lI 



1 (6J(; 

A~-f?:r .uent:*:F,: .: I,>.: sE, i : c,F t.h i.II ' Vt II s V ,,I ur I s pl.li, ic K .
 

h r~t ii1 i zer I. thi? :c -1,c,.o 1 .,LI u.I:,ir ,:pi-i 5,.1 
uK' Ks.: :i i.. , .:.J- :,. 
mn.i ze and f:er-ti 1 s.t th , c. no 1:ik:. 'c.i.l,. ; h,- . [- :, ,
 

ur t 1ilIJ sr.. ,t hi icli? Il o Lii nc'. 
 r, ie . ,. _ j : , .
 

T r r,e n,,ti .-.'?r- H,., r. s t*, : i td t:e I : _ >n l, 
 L' . ',",; F, 

l:,, Cto , y .:.C' c ,-. - , J ,c '. I:fIt. h , .c , I i ' , , ' ,,?* 

-er-ti 1 izer to di v.tris ;.dt ri .} d t:,,:,. ,r t.f i[,l'{ i i in_,..i 

thIie -.hozr. t.. ,, ocf:p~.,.or-k i,, i - : i . is .. tt,2 dc1 :,.: i -r- it.h i,,51 >Ih

.r-r t'.: . 3. -,'er... r r .n .- -.:.,r I ;:,r" l:.st>rncrl, 1: 0: -p,., I; I t'. t- i o1-r. c.,'-: I ic(! i:r".~,-c:,c . 

c . i t :1 -CC-n r i MF- :* r. I 1 at'r. , r ,:I . k,.I-., 

D. I- nj- 1 ~ .-7 - .r-c r . n A K j. : iis
 

I c r.- ri, e r oi .,, ,:,t- - .. ,,r'' I ' .J''['i"C.- i f. S [,LII'.I l~.K:.Ii nj::.:,. I >* :,., i:,.i .Ii r
 

,sJce tosc t~tlj , r':'-t'P.r n : " 'r: i''-,rn 1 :1 ,ut I ,,co i- W,-, i''i'iI1'{ ' - 1J:, ,c'i',-c ,:l :I , 

i r,,e tor. ice -., r- tlce, .,I ri, 'r- . Ir Fi I':.h ,, .J r, i . i Ic, ' II ' -1, 

-,.rid carn ::" I" F .ur] I, i 

A th~rcr . -1 t,:.rr, ' I' .,,:. i . :. I s'-.e ':,a 's- 'or-..:,, ipi: F- .n,,r ' sirs -,':,,J m i,"Ir-cI-IL' 

It-, the urn ,::r,-.-. T c: .-c :,. 'h,',Irier . .e, s .t: I :it li, sdiK, ,-tc,. ::, c I c' ,i j-- : ,'I.J c.I '1' 

ctl.rr sqe . -FI:.r. 's~-s-. s.u.. d Un~u ro- Is.: ' n'Clt .::,-:t en o: ,' .rI_ lc'j:.' i no i:.", 

ter ti I i zer- -cxrd rn-, . 

Fhe thi .d ,:, .r-.:,. Ft I,.,..E.. t I ,.s.' i .r:- i. 1I t,.-1i:o-t -. f.. r . 

sr'5ri.pot r .r .. in tin p '-' icn-r-. I'r,.jl. -s 7' I ''ii ,'- C ':F-I . ,

the 1 rn u-rer.n. h.,u c. i '.i 1 *' r-i,ns,-v I nr,-cen-, i: t I h . i . - i, -p. ;T 

the ates f or- -h', r- s ii I - . r h t4,: c',Pl. ri : e , 1,c 

t r'ar .lpor, tat i on ch ci r,., ,or-s. n -r,, i IC -. i , I:t. ta i.t - ,: 1-2 i 

tr..'n po .-.t Fl i P F -- Y , I r i Is..L::. 



-rbI r 2D : i F' I O! : RIFFr
 

D ISTA ICE '.1 EIT T Ri'N'-P; II llf L.i f .
(KIms ' RA _ :L ';F~ 'E --. )[: F . F.,F F E.: R. I F 

Th,? i r "-t crl ITrn h~.,.IF tl c u r-~~lrnt r a to -. thi, s- , -,1 _1 ~i :-,- [o..I: 


r ate s r eque. t IJ rt/ tr n.:- r,te r... rd the th ir-d sho.,. tle t r i
 

c ur rerltl,n tI -f-e red L,. :'r tr.I-,1 Pr o,,i Ir- e 
 prc, , i::C c I -a.t,i ve - .r tUi,.. Lin ,o r, tc 

attract t r..r. pI r rps.Fhrh -2 e e rr t:o b Che mc''.t v i ;:,.b IC t :errat v ei r
 

.o 1ut ior c,-f the 1c- I au i bi as, C- t r.ar? s.pcr- te I-.. tW i thout a. prrE. iurn,
 

trrpaerc. ,r 'i t r a " t r ze
n -c. . :r.tr0y, xom izi the i- net r-e,..enue 

4. Con st r a i nt s in or-d rr- nd D i spatch F 1cis. r.o c FP r t t o-h -lEOf-',,RLP -- 'R, 

Ma. 1 1: ons t r a i n t s. di sc coe red by the s tud> teamar.'-c.e
 

I A f r e i ih t -f ccr 'e-r.de r - .- tc be i t,c c on c:-
a,-. ij.e,-J i gn s i F,ri t . 

to the p r p er L. tE:: .) ) i' ,.h,,u <e 

2) The atrn ,ur t I- er :.- iF,pi -,fr- t I izer. i E. Ii n i ted , 

the f. i 1ure cf t h, c Cp:. t ivekr,urii 1r',:. u " ::0ti. , 

I:P1nt i1- H..a .on rom th e re, c I-on, I--I 


3) The amoun t ,vh d if-c 


to aI ri f ,. " :E; :D . r -.c .e . 

: i pp ing i ,, ,i .'--ti,to dist:riict 

C towa.r ehou .C, .- I imi ted th, :.e e lieve 

by I--7. i I .r,d c._:ld r c ads 

The - r.-t ,:, r. .i i r-roLI-ca en, of cc,ordi r,a i crn tha-,at is c r-,rc tf,-_ 

when a + r e i g h t I:, -. i-rdzr ,d i r i r,,u .t t:,e n i v r the f 71rirli i :r -f I 1.i'_. cI
 

crd er ar. d i F,p
. n d ,h i n : i i t h Q .c telTi. U - i r i. t h . ,x i..a,. i r k, i n th, 

Sr-:,.ali e -.f ii ot1 in orm.:,.t i,:,n i preer..:,.lF:' ., i rC t I t hte,-r. 

z
fer. t i 1 i z er.c IFh I •throul- tht Luhr-C.l. i 1),::,-..'v,:rrL ,7::,',ot• , i Jcu Id IT ke t.he 

s, t etc opert r:i mI ferr -,? h i tI he r den c IId be (:I i m -I . t4 ,,rr, 



,rder di p.tch c'., 

-fIhr- . z e, .t i vo (,, u c , .,.i .,-, r c . ,i - : c : r ~ i , 

i men t C 1F L i r (-I . I e OCDI I.,c icC h, r :,ii I r, I:.. in. .:. li 
ert 1 I zer c ,uld th'ce - Lie ij ' :-'::hc'd L'* FI...L' *clL) '.::. t r':: r. , ,,: 

ni Za bibm 

fa t ernr tr .nI" h,iLII.-d[r:! ',F -:.onr5'IIfI 1 :c u i. [",,' ,,:, : F, .:. 
• or- E ,; - F d i n ,q_ -Ft in ,:: - i l~i e r . - 1... ,:,i.,: t h i:.,c : 1. t. -rj r'1 , i ,,.,e . ; : 5> 5*c: .i:
 

b e the 1e c.E. a tt r.-.,;: t: i ,.., ..M ::.e tih e r 1
, L' ,:§c ,.-:i p:, :.:.,r irc' n ,,,:, ,.,.,,d i.c.,-,ji 
be i a idle .- 1 .Fcjc- ?.mOur : t t i , . C, ,:u)li,,."7,'<b1 ,: i : :
 

.1 f 'rr at I,.. .-, i r, c' er
E. i.vJc,_, 

T huei - e: : ,n d ,: ,:,i si . i,. n i ,'vo l ,y.e :. [:,,-. r,, AsI tI:,,:' ii:s,,., , ti, e I.i" : , , :: , 2 

i t h r .e t t r .1 t' i r -j I " J :,r '... .,. I i - ,ll 7 I' 

be i r -. liti.d '(rh I, ; , I I'I i i "" 

k.) IJ ec rr.tr~rr. t ii Ii~d I1 _, I 'i-t rm 2cb2. 

t,c::r nLu .atA :,ri tt.,r., I ,:'qi L , 1 ,: 

d trc.c t ir. , T he r. i. r 1 i , -. i ,r.,,., ,: L, . L, .:c, t I ,.: .'. i..2 . 

I i[i . r,u e Fi r, ci.,.i2 ri.1 ,t Ir:,,,,, : t : " . il Z i Ii,'' i. . ' i.:- ' :.] 

e ei.r.1 i e . :n flh e - ,: . Ir , Fj[h i * i n t u~ . . ii ,t I *,.I,: J il, , ' Iii l:, [,:.,,. c, c. tt o r r 

t h e' ,Co oiri .C. ,.2t~ Yt.,e. -..r, j mco 2,.nl i C-: -i n ro. c: n c ] lth: I: : 1 :' i r' . '; >n o i5~ 2.I: :, 5 

t rhui:-,:ooper- ,.t- '. : ; i ,5, Ii.. rc - i .. , :. . , . ... - ..I- i ,'s''- ,., C, , 

1 shr.ou Ih .,a - I' i ,r C " "reC'.I. C YIC0'I I''-. :'I [I rl t Ir ,:J 'i F , : 1o , '2,.2 

The th i rd c,':,-F.ftr a nt the ticu ~.ic. >1,:i ".-: . i C 1.h'' ti i I Pa il 

fert i i zr mud.sc, . ,e rt-. , pi.,_,., I nJ th , r ,-r. , Il, , ; I 

fd r- t i I z e r :ica-, u o's r.r-r j tr Lu Is ~ s.tc 
de, i E ,:,n - , ,E. s'o i r I, rF i , ii r il, u ,.:, i2 - -Ie ' i i' 


T heo be st !:I,,:'Dn o r,:: rh I l.. '
: -A.I II' ':l''JZ'' l 
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di sp.-.tchi r, c-f fcr t i 1 i z- sI Ip ed ,-o:r-ic r-,: . i: ir. I" Pvef'-E :+ ' 

sh ipme c- .,.nd ccop. r.A i .e ir' c- a .es , o a. : .fen t to,h ri -i mco d t he 
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the use of: Fe-ti Iizer: the pr-op,,, c + i l: ', ri:tI i ,er.. rid the: ,r- dc r 
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hious.eE.u cr11 C, -Fku I f -,.-t . , .w -.Err e erer U I Ii o.DC,.. 


cr.o u rid Ini th e b .e r ,c -.f ,:n or-der. F.-.;'stem lI,Icl h c-it+ c ,,, 


c crr u rini cate custo er, rneedsr:C _s.ome t >'1Pc c [ ,F u r'i::'n~,'lI, icli II c,'(h - i I:n reed.e ,
 

tc, ,e e.st .d:,1 i "s.h ,- be t,..:.r r od I li I [i~e p Y .[.rcJ V. " ' " . h c CCucer"s. ,-(:V i ri,c;:',-

O.w Otffl nr Fo'r.:.T i oo I cc,r, t i rue iLo( , , 2.I o i 1. to . i , I ,.,c:cu V.-e i t 

the . -, I e, .:n : ':ci IIIoi- ie , . , I t CU i do 

bx, accur *: I e rn:ho I . r 2. Cfi V I 1sF, {:.rIhe'r. T..t t-rrnfi 3rc ,n ii -. 

F ur. t he r rInc r , F[ r CCIDf- uc t1.c I -cr' 'rsec f i c . I -RI' ,e . 'r i i I a rnie 

d i re tI a b0Lo ut -er Vi i zer' us ard pr7,du,::t :, C 1h ', i t n ,r .t
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i Ik i d: [h,., 
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F e r- t i I c r r:,-. - J .: '
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-t'ere -l i zer h d:-, 11i: 1 be kI.) .o > riI viI.zI u 



B. THE PPRI CI ['13 PPDCES'.S;:-k 


er 	 f .. r The pr. ic, p rc'du c er-. IP,. *c'r. f er t i I prc,duct.d.et 	 [c;.' the the 

tr f-cr'icu 1t.re 


I ri crl u 1 : -- I crI I 


P1 ann i ng7 D i cr f, the linin y o- c..,I,.cter, .r.rd 	 i je,-F It 

Eoh 	 I L,E:]PO- :,, the ii ri -. ..i F i 	 I : L Cimr iC, ,r.,: . I 

F. .rrler. Bu r e.u .:,. h ti ri 1Dthli n r i eJc-.iV r ... li I: , , 


thc- i: a.p prco'.):. r- 1 .
I -ccr. 1: e ,- e.  ,Ihc-, -ric :.c .- :ter I eri,th, 
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2. 	 -r c-e qu.t-,q , .Eir Li? ,r ,ducced C? aInd tth ,:.C o , 

irpor ted ,. rc-A diJicik ,,in,. 

3. 	 The cctE. ,,: Ifp:crted and I ocal 1>' produced -ert I i r 

are I ,.d .I-,..-. 4t co.a pe tion l]c ter r i r c . c 	 Il t e a ,erL9e 

Fi rarce duct4. The H ir i E tr-.v o: 	 rdi,.-.e.. ,,., i al1L-..-.,I ' 	 .:o 

handi I rig, transpcirat. i on arid pr- ice di f-c-rent i.: 

b'.I iJi e-.,
 

5, "d..I) ther cut . .
I 	 C,.,-r.ic'. the I i n r Fricc oi-f 	 - r ti ii e r

the 	 ba-. ..,f '..-- hat I s a ai 1a bI e .r d.fc- -uL,.i 
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p- dfer.t i i zer d-tou:e . i n : , t .. i 1,d i c-r-ti::, < cr '"" J,, ir,: ,: .r 

1i : k J I, -. , .7 C, V . 

.-he as ,7t t r,-h, t:. I Q I:1:,.Irt L' c- ,rC: , t :, l-'c'" c 

... . 1 . .... I.;:. -. ,itc ,'. , . 

rt I 19 7 7 : r. I 1 - I . I":. . . . : : . ,- icirt - .. -_.

hc. meom pefJn'ti IT d o. f~rrtL:I~ r c u ~ 
 c 

i:'i , etr" -.::e , t: 1 '- : 1"C,iIpi c , I--, n:j 

g. ( T1 . a,. t . - :_- e- : , l . : : : . - r - Ib .7 ! 'li -ir t.: rr, cti, , t, : , '2 t 

cercd C'In ic vct.-.>ruir I:c-
 l 1 : .i-U - F V 

T t i . - r e p : 1 I :.' i "Ii ',:::.i I::.,:,. '-c 

I "-1 - - 'f r . , :,r . , ,r I I Ir t l I . I -. ' . , ,: I.,: i,
 

F C:, 'D,f . i riFr . :. c, 1I:I, 'q * EuL-.r rL,t . I 1 i,.: i:2 Ii
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c s rts o t: 1:, : ,,::ij, : c,:, l..1 :* ::,t: r E.L~ii,:l t crh
, t~f ,' 1 ,t ,r- i "-I: "i . I . J..:,:. n'i , : 

d c".: dfi i pi ,, i C I 

d m err -i IC I I r:, .1 I - (: 0[rr.zi l I ai*-rnnI: 0': i , i:: i I ; i 1r , 

i ricC', , a seF. nI i , , - , i t w phi i- ,'k. £ i I ie : I.' i l h I. ,I : ,:lI, i ,. I I 



III, 

T..l. ,.: PRI8C:ES-, 19.////n 0 1 .MAY 0 0-.; 

Fertilizer 
Ty"e 1977/78 1918/79 

1:3 

31 

Aug / 
l(u 

oy Q0 

I Jui(o :",1 
iu 

3( Junp l1 

1 ,tWly 81 
1u 

19 July'Q2 
30 July 
1go 

1 lay 

fVwachi i'Ur 4uk'icI (*011 

A 140.(0 1400.0 18(0. iO).W1 8.0(1 263.00 O ,.O(). 

C 135.00 175.00 220.00 10.00 223.0 23,o0 . 

V 120.00 120.00 200.00 160.00 ?03.0(083. (P11.)1(m (W 

R 120.00 176.00 235.80 195.00 2.38 .80 299.0 ,,2w 

X 134 .00 174 .00 235.80 195.80 238.20 299.o OA:. 

D 131 .}0 171.0.0 232.00 192.00 235.00 299.01) &K42.0 

AN 120.00 156.00 221.60 181.6o 212.00 201.6H 466.W 

AS 96.00 121.001 185.00 145.03 183.00 268.00 0i] 

Urea 135.00 171$.00 233 .06 193.00 21.9.00 299.06 482.00 

SN 140.00 161 .00 264 .001 221.(00 267.00 327.01. 510.0c 

SSP 90.00 11/.00 124.0(3 144.00 11.00 27.01 K OO). 

TSP 129.39 15/.00 270.00 230.00 203. 00 333.00 Si3.up 

mol 72.00 12.00 96.00 93.00 139.00 219.00 0.?( 

Sol, 81.00 8,.00 111500 111.00 151.00 2:34.0 M 

TSP SSP - - .ixed , - 07.0) 

Nixed & Lumpy NA 140.00 NA 120.00 163.(0 32.00 06.0 

Wet Fertilizer NA 120.00 NA 10.00 14,3.00 223.0( 406.) 

GypsumI 42.00 NA NA NA HA 1781.0f NA\ 

So] br ] -. 00 NIA NA NA. U NA 1. 

Sweepings NA NA NA 14(0.0) 18.00 262.00 ,,O'5.4O 

NA(:- NOTP & SSP E 
SOURE:- Aniali 

'Ind 
P icIur, 
u4 )0 y 

l Statistical 
1IAA3. 

Bul 1981. COntral Sta1.4.0 ,.0('i" " 1/2 
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Table 25 AOL-R.CI.I PNO[UCLR PRICK IN lA , A .0U!AL 

. . . . 19i 6 1 9 7 7 1 9 7 ) 1979.... . 

Maize (a) 90Kg Bay 6. 30 6. ' 90080 9. 11./0 

Groundruts (b) 8OKg Bay 25.00 28.60 32.00 32.00 35.00 

Sun flower -5OKy Lag 12.50 Q-.7010.00 13.1) 16.40 

Soyabeans 9084 ja, 17.00 21.50 25.50 33.U0 33.00 

Wheat 90Kg Bay 16.00 18.00 20. 00 20 .00 24.0
 

Milk 
 Litre 0.18 0. 0 0.2i 0.25 0.25 

Paddy Rice D3Kg lag 16.20 16.001 18.00 1.,00 1..00 

Tob.cco, Virginia Kg(c) 1.04 .45 1.45 1.51 J.57 

Seed Cotton (d) K(g 0.40 0.46 0.46 0.46 0.46 

01 IT 1981 195? ., .. 984 

-.. . . .. . . . .-KWt\CIIi\ . .- -. -

Maize (a) 901g lag 13.50 16.00 I.An 21.4) 

Groundnuts (b) 8Ky Bay 46.05 W.O 55 .07U 1.0) 

Sunflo,.wer 50Kq Baq 17.60 20.75 21 .50 

Soyaheans 90KYg Bay! 36. 30 42.21 45.30 52.5() 

Wheat 90Kj Bay 26.00 32.00 /5.15 42.5) 

mi I I" Li tre 0.36 0.43 .47 0. E; 

Paddy Rice 90Kg Bag 18.60 23.00 40.U0 

Tobacco, Viriiiria (c) [Kg 1.65 2.40 ?.70 2.3 

Seed Cotton (d) Kg 0.46 0.47 0.52 0.5PC 

SOURCE: Central Office andSta ti sti cal Ministry /\riculturt, 

and Wa Ler Oevel opiiin t. 

NOTE: Year indicaLes end of H[a rves;tinig Seasois e .g. 1981/02 1982. 
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agert. for retail n iet i i zer a t a pr. c:e I,:.:'r- t t ...*7' . c ,.
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f i ..,., i: z
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ref ec ted tieither. t~he Ic:, l..Ic.i
, t:oF -:: cm .,:ritrodut: .sncl ursc'-,rn;D . the 

co s. r.ari r 7 ccr0 T a 1 Z v ccr1 e r s.o 1:, 7 1, i n d i r.( c t T:Cir. c-,f Ipr :: 

bd×, cc C- ciub-. c c cr'!d i t -For' fe tiI i zer i npu .
 

The i mrp :,t ot: t he-ce pri 
- c .-uLi-. j di C=. h .'.no t Lie en eq u a I Zmc,r"I ., 

-arm p op I ati o. 0Fl .. o i f-ih,,h -,. eb c +:i ed( t 1 1-a-:a ,cr, Lee r l 1:i 

who -,r.oduic, 
and .-e II the rci t c hc,i r piiodu ,:.i n n,.me ' .-.,?1ci >, the ,. 

17 .SC al e Ccrr0mer c i Farrer CThein i for in n .til-,e c' :..,cr--. .:c hc 

more r-elTo te pr, c:du cc.-- ccmii -a' ed tc, t hi-i e + c , h- ri rtr" I"VE or,tt I , c-- ,-ora, 


ar.e much 1e . lb ce -:d.u h:.ii acV. P,Ut : .uli-t.i I i {-i nan: i ,.d 
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X.AG*RONIIC RESEAR\CH AND RI COMMFLNi}'I IOW,:. 

Research on crop response to 
iertilizers is onducted at 21 statLions
 

and trial sites located in all regions ([iiure 1). They arL located on 
the 

major soil and agricultural prouct-ion areas of 70i: 

NAIIMBoard aqd the coo: eratLives, Lhe ucyaJizalLions phiysically distriluLinLi
 

fertilizers. do not carry out or conLcibuLe tu any soils, crtiilizer or crop
 

response r Hovot a r(ea{L deal of ha:s ]se: rch. . 'cd l' n utdertlken
 

ovr the las t ;)r-rdd Scears by the iiisLy ot1o :iculture uP Water
 

0'.avt,mea of ,'\ricutloura su h i,.nLilf"y the
De lopmet t n . ic, rcanh Lo iutrients 

that mu s. he pplied for vairious crop ,,ia lds ,n,: . I alueud of uosL 

developi,, coun L ies in Africa. 

Ul timitely thu Ferti li zer ,arketi ny organLiza tio us t aupquent the effort; 

of the Ri-arIuch and Extnsion s taf f in estabhis ingii s itu-spuc iiic crop 

response data and providQ ,Feed-back to research 'or'',diizaLinhls tte data an'! 

problems so that s', tions can :e found. A w:l I-developed ,:ar .in oryu'.-nization 

will verifv rL: i ier recomiuendations and usoe p05 iiv (u :,,I uio t:ru, 


proper fackilizer ;q..
 

Resp.onsieNu 1 li Lro'en , IipOSphoo'u(LiS , oL -i u, adl.I M.: LOU Id'i k P CoW 

on Zambian soils ,md were found. WhaL is sunprisin is he ned [(i sulfur 

Lhil oj"alland i2s rtecOmiwV. . suil ,anid c'op ,(HdiLionls in biu,. Cet WIl I V 

the soils art l (..' in o ..ianic maLLer (avera.. J ) and the ::, ,i o ,i tin a 

crop) such es vaizz i: 10:1., but to find Lhau.L all ;0is od .ropi condi tio s 

require a basal drsssing oF 20 to 40 Kysiha/yer i; sirprii: . 
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Respunrses Lo u ,l fr--ert;iiiizer in /albiia is doctiur lLu! i. J.;.i. Voqt
 

in Agroche ica X,', ieoh6LGiinOh I ilCr udSUSot ) U b LUe d !ti,'l
in ,O 


of 25 Kg/ha of fliers of sulfur with urea or CAdNirJ Iwi:K at UP taqt
 

crop. Rates ahuvo ;ar ii l .usin yield.
'js/hi ja, l 1 i Sror k.o riso nF 

maize to S.V!tr au] inriOn wos directly rulaotod Lo thu awouni of nitro. n 

applied i. nn zw; 'sL.d the possihi lity ofiOiai 0 , alid sil F l !d 

together in ie proper ratio. It thn .1,i'jhi Lo , id.ursoik b; /aui a, sulfur

coated iittd, a4,- i ouh Li TVA and HUG , may wall v ii. o ;ued 

release (of-( it d)Kt1n, a Od",tiCion in iitr'oqu it i n beO v, tecunorically
 

produced in Zamb iahH Lho c ir nt compounds. ti. us of sulfur should ho
 

limited as much as 
possi ble becatuse the acid . oroduce' i'ncruotShS th e lellutinu 

of all etI .- n ri eon a;nldj ic rs the Soil pH1 L the pon iit whore aliithi 

toxici ty bocotVs :;erious pi'uObl. 

The extat of the sul fur deficiency is shown inl lhIle 28. Wtile tiese 

early data ivi subjc{L to a coefticient oi variation of 20 on the 

observa ti on on t rias (lble 2'L,)M ji i.t up considrahle variationt inl 

sill fur respon.e oF mai;e ad diverse sites inl !uilia. 

A\t Sereni, Knembe, ittlhtaikeldo and ,iNoit i lo izo did on respond to 

sulffur application. In simplljle observation triolIs Lhe addiLion of solfl 

to urea itcroagr.d Yields in 9.ollics> s by mire Lian 500. l;be 29 ). 

Sulfur ufnin env ;s s ,ore in l u ll , in
thetitAn l u ProVilcus. 

The IKalaihari sanIs in saIldivol 1(1 .rovinluetLu.L0 in tlte suils Gf hw.Slte 

are no nit IOUi;.n i, tlfur. 

RosQJL'h ' Le m,aize ,roducti il a tie Ulmwp l&(j l0iI.uLsearct ntoLion 

for the past 12 years show very litLle respotse Lu eithur lI tasiuta or 

sulfur. rte ick of sul Itur resl oillSr , ' ,i . iir1 1 'itt liii 

around dtoLi
 



TABLE ... 	 Yield Response of Maize to Applications of Nitrogen
 
and Sulfur to Various Soils in Zambia.
 

Location Control No. i*+S* S**
 

................ K g /! - -- - .......... -


Man koya 1183 1704 2444 1188 

Mungwi 336 1009 2466 381 

Mpika 1973 2421 41.03 2444 

Lundazi 1390 1502 U/31 2713 

Msekera 740 1368 2197 919 

Serenje 673 1502 1166 650 

Keembe 1995 2735 2533 1995 

Namushakende 6412 7511 7623 7668 

Ngoni (1961-62) 493 2107 1973 1323 

Nyoni (1962-63) 740 4125 3856 695 

k Mean of 67.3 and 134.5 Kg,/ha appilied as Urea and CAH. 

** Mean of 80.7 and 161.4 KgS/ha applied as flowers o}f Sulfur 

Source: Vogt, J.B.M., Agrochemica X, NJo. 2, 1966. 



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

Table .29 Yields of Maize to App] icati ons C: Sulfufr on Observation
 

Irials wi llrea to va riOUS 01 i S Jll Za1imb ia
 

Location Contro Urea* Urea* + S* 

g/ha.---------------
Malaslhi (6) 942 1009 38]i 

Chisalql ( ) 1345 830 3946
 

MpiKa Statiol 1188 2063 
 2915 

Luwi rimn 1188 874 5112 

Old Fife (3) 2063 1995 3094 

ali chero 871] 1054 

I.iid1zi 381 40 41(J 

Urea a1pp1 I d Ita 200 V./na 

Su]lFurU* 1p 1lied t. 157 Kg/ha 

Source: Voot, J. "..1. Arjroclielvica X, No. 2, 1966 
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The response of i'aize to applications of nitrogen at this site are as
 

fellows: (12 year mean)
 

_i t ro eAn_Apl.p 1ie Maize Yield 

(Kg/ha ) (Kg/ha) 

79 5201
 

135 5488
 

191 5858 

An applicatiion of 201K P2 05 /ha increased yields from '1574 tg/ha to 

6882 Kg/ha (1? year mean). Ai appilicaLion of 9K/ha uo CG increase the 

mean maize yield fromi 535 Kj./iha to 5635 yg/h. . Ihere alppears to be a gradual 

decrease in maize yields over the 12 year span. 



Fertilizer response curves for the various soils and criop;, either
 

have not b n WOiWt ,r aci: very private informal 'on. In VNrow o Lhe
 

fact that they ;avant bun publ shed, an i nuWs iv" prograi Lo nba ir Lhis
 

essential data for each nuLiient shou!d l)e 
 )e iniriated inmWiatly. itJher,
 

an interest in soil Kis ni is eoeing
. For such a prori, La be valid,
 

correlation of soil Lest ivas ..iEi.
nutrient -api Odlicatins ni Hcolp yield
 

rcspnrs is civicI t-,ojp. respolIse Lo incno ue,;iI W enJ a 3 liition
" 	 off 

ent[o11 .
each n i V lyI'/ ndu inl(com;bin~ation,,, m mr'ln iidi htoi basi'.,
i;: f"' or m ol. 


of 	 C(.c)no icii .p i'nlini by al:Iilim r i naLii a, Thu value:and. any l jenLy. 

an hoti urn J for C Ol 

ferti i z !oa ii .ic i ons W o., l iti,' ; , upi ,tl 

LoJst rttic thyl L proide hei bais recowwni'dnkn 

ter prIi ai cr prices.
 

ProcedrJt'-n c ak
Cin c''o 1arch ,s rnlt.,d aL thi FAO/iuJl t\ miin" on 

Flo tiliz r , i, 19I . ,(l I tii4', l',Ii; iJ ,; itii , l0 i i M<-.,tor0 

of 	 thii A Y < , iiiu Ld ot io t res cc , e..( l i odI iiiu iket !W.,, 	 by l a ;,,;m 

o rg(a nli i n 1 .
za£,t 	 iniia lte d
t.ll s h quli d b u 


F-RT IL I ZI-f:: 	 :l[Cl-LK. . rF 

Fertil :.r and I il rcuirriuooidalioils are publ ishd by the Research 

Braich of: the u .'fweiit of imjiiculture on Advis;ory Sheets. liese 

rOcoliinendLtines u .ider Liiree levels of soil ferlility for iIltrOgli, 

phosphate and pol.i;h as i i.; i below: 

ii tin	rujen 

Lov; :Early lloied or renovated ladms or' rasiieys 

Hied iil : [arly plo;,ed vir in or vit,(cJa lIaneds aid ajinL, (eyeie' 


High 	 ',Io iFj uoI l lijuwtiSt ',p. nI " w,;li(ileave 

tece iied vy sii U i ,o(li jS Lhe dre mi Ur 
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PhoRsp to:e.a 


Low P test value below 7
 

Medium : P test values 7 - 15
 

High : P test values above 15
 

Potash:
 

Low K test values below 0.15
 

Medium : K Lest values 0.L5 - 0.40
 

High K test values above 0.40
 

Lime:
 

Slightly Acid : pH 5.5 - 6.0 - Limeinot needed 

Miedium Acid pH 5.0 - 5.5 - Satisfactory fur imost crops 

Strongly Acid p - - Maintenance application necessarypH 4.5 5.0 

Very :;tronq Acid : 3elow pH1 4.5 - RIwdi;:l L iminlj essential 

The Advisory Sheets consider: VairiL.,ies, ,;edirg rate:, plant populaLion, 

depth time of pl1nting, pest control, weed control, harvest and storage 

conditions, and expected yield. Cited below for each crop are the nutrient 

requirem,,eni ts For ,ach fer.ility sta tus, the crilical lime levels and the 

fertilizer appl i cation rates. 



Table 30 

FERTILIZER !,iXT1URFS: 

Based uPon C.eresearch, ;Five ctru ilizer i;Lurcs a 'emade available 

to fjrmers in amia. FL. percentagje Col',yos11r ue - slIoSow togeth'er 

wi th the comrmonl, used ni tro en fe L-i urs
'lixture. 
 N K0 

2 5 2 

C* 6 1I) 12 0.1 10 

V*4 18 15 .1 10 

R 20 20 0 - 10 

X 20 10 5 - 10 

D 10 20 10 10 

AS 21 - 211 

Urea 46 

AN 34 

* From potassium sulfate for tobacco 

The need for lime is well esLabl]ished. Re IaLivly orates of 

appl i cation ar required is e(2pirate Iy.. (Li ne di scu ssd s Iaiec). lie 

recommended ka):;vms of these feoteil,.xe producc; Lind Iime is 'sown below. 

http:feoteil,.xe


T.AIZ[ 1 (2 ii 

NU-RI ENT '10O01I EHIENT 

FertiliLy Status NP2 5 12 0 S 

--------------- -----KG/Ht\ --------------------

Low 160- 1k0 70-90 30-40 20 min 

Med i ui i20- 140 40-60 10-20 20 min 

High 80-100 20-3'0 20 min 

Apply as from ?00-300 'X' or R p Ius 200-300 All Kg/ha Lo 300-400 "D" or 'R 

plus 200-1100 Ur,:/i a 

Apply Lime is follows: 

Ma inLenanfle Line 
Cr i t ica 1 Requ ireiment s 

Soi .l. Ltue iJ 1pH1 (k/ha 

Sands 4.4 500- 100(0 

Sandy leons 4.6 t)((J- 1500 

Cit/s. 1 00-.. .y 8 'JO 

IRRIGATED WHEAT 

iUTR I[ENT PiRL)IJ IPHTlENT 

FertiliLy Status N P2Or 0 S 

--------------------- KG/IA ---------------------

Low 120- 140 70-90 30-40 20 min 

Medi un 100-110 40-60 10-20 20 min 

High 70-90 .O-3) 0 0 nin 

/\ppl y "C" !1L)) 'K)0 i... l/h2; 250 -

App Iy L ilrleis h9(I is" 

ftL in t:ihi i(i 
RC(.1aU..lJ-

(,L i/'iI< 
Soil [Fox ure p. iI ," ,,t,.L: 0 Vfi 

) 

Sands 4.6 t)(.- 1000 

Sandy Looms 1.8 Ioi). IO 

Study Cl/s 5.0 



----- 

f'lluiI V lFOIQ I Hli l ii
 

Fer til ity St atus I ,
 

L 7,-I9-i 1ON 12(1 A-,do 20 Min 

50-60 /0-0eium 10-20 "0 
High - 20 min 

Apply a; 20(-300 O0 lO Puirp.;) kl./h'W'+ (AN 

Apply Live as follows: ot. >lsOcitici 17ly r'OC()ilinde( i 

SOY BEANI 

Fertil i ty SL.ttn '* p G I } S 

Low 
.. .- . .--- I-.- --- - -

0 /090 94 

Mled ilwum, 10- 10 -0- will 
High 

0 20 min 

Apply Oll !o . tiat( I inn(. j nuc nit 2{0-23sju I,l/i ''_D
 

Apply Liile is [-Io, s:
 
I1(1 I Ic~it) (II. ( li tiP 

Soil r .:< ,n rr Cr1 i ca I t i 

(I. /it., ) 
Sands 
 4.6 1-lunu 

Sandy L ,:; 4.8 00J I 00{ 

Sandy , : , 5.0 1 a itO - 0( 



GR0UIIDr8JIS lWhlK : (cotl:) 

Low fe-ti Iity sites - 20u-303 kg/ha ''' or .)SP 

Otherwi se: dlone ,h,; grown a fter a fertilized crop.) 

Apply Lime the same. as for soybean above. 

SUNFLOWER 

NUTRIENT REQUIRBEMEIT
 

Fertility StaLus N 0p2 K20S
 

----------------- KG/HA -----------------------

Low 60-80 70-90 30-1() 20 min 

Medium 30-50 40-60 1.0-20 20 min 

High 0-20 20-30 0 20 min 

Apply on the average 200--300 kg/ha + nitrogen for lybrids 

Apply Lime the same as for Maize cited above. 

COTTON
 

NUTRI ENT REQU. 1,RENT 

Ferti I i ty Sta Lus N 1)205 2 0 S 

.... [KG/I --------------------

Low 70- 100. 70-'-0 30-4U 20 min 

Medium 40-60 40-00 10-2J 20 min 

High 20-30 20-30 0 20 min 

*Ni trogen levels above 60 kgN/hil sh0lld a]lways be confirmed 

by S:,eciali sLStaff. 

Apply on Sandy clay, r a Led I,,md , 3a,;s l "00-'td()kg/h, "X", or "R"or 

Basal 20()-'0-LM:/ha "1)" 100 kg/f a URLA 

Apply Lime the same as for Soyheamis c ii.cd a1hov(,. 

Apply Boron as SOILubor (20 B3) at 5 - 10kg/ha For a111 soil types. 



OII~rI§I 6JL (( 

NLI-R I L i U ' I[I .t I
 

Ferti] ity Sta tus NP0 ,
 

----------------- IG/HA ---------------------

Low 100- 10 60-6U 30-40 20 rain 

Med ium 70-90 40-50 10-20 20 muir 

High -40-GJ 2-30 0 20 win 

Apply as 200-.3(. kg/jI ''" plus 100 kg/ha AN 

Apply Lin as For Soybh n c ited hove. 

,'A,2E POTATOES 

NUTRIE[NT REOU1I lM.rrT
 

Ferti lity StLtus N P200 
 20" S 

~~....................... I,I\........................
 

----------- K/I1A------------------------K/\ 
Low 130-1(O 190-;il 100- [20 20 min 

Medium 110-120 1.0- 180 60-9o 20 rain 

High . 2'0- 100 100- 14() 0-50 20 in 

Apply for Irriga ted c up: 

Basa] 1200 kg/ha D plus 150 kLj/hi A N aL Lirs ridingi". 


Apply for r-i in crop: 

al D plus1.' 00 1t/ha 100 kg/'Lha AN a . firsL ri dqinu 

Apply Lime as full uws 

Ma iiLena ilce L-i eSni. I_-Te. t.Lu .eCrilica] JpH Reg,u!i re(iimei . 

Sa rIdS 4 .3 (i(- ](J0() 

S ndy I illS 4.5 .u0.- 50 

Sa dIy clays 4.70(I 500 



LUCERNE 

NUL,~ I~ 

Fertility Status N* PY?.,U5 

.. ... . .. . . Kg 

Low 20-30 100- 12( 

Medi urn 10-30 

High 0 50-'0 

*Plus inoculum 

Apply as an average at p1 aLinjg 600 kg/ha "A" mixture 

Annual maintetnance 200-300 kg/ha SSP plus 0-100 SOP plus 

Apply Lii..e Ii,, for Soybeaii cited above. 

An expected crop 'eCS punse to tLhese recowimendations 

After five to six years Lhese responses can be attained 

applicatLi o':s axe made. 

al 1 cn: 

[oV 1b 3LQ c 1T 

S 

./h .. . ..a-... . 

4f0-60 20 min 

20-40 20 mi n 

0-15 20 mi n 

20-30 kg/ha Solubor 

are sh1own in table 32. 

only if lillie 



Table 32 Expected Crop, !'esjrnSe to (, FueiertiI ur ... ,
 
- t o -. w e ' il o Fil e c o ,tdu(l 

Traditionul 
 (Im ,ovud (ommercial Top
 
Crop (o Fertili,,z' ) iaII 
and (ar e Co ercial 

(lb~ ~ ~ e~FO'tui~ I ~cal e)~ c;unia 
. . . . . . . ..... (lkg/ha)- . . . .... . . . .
 ..-. ..-


Maize 9U0 ,,0(] 
 f), 8o t),( 
Cotton 
 500 ,V0O 2,000 2,500
 
Groundnuts 
 500 1,000 1,600 3,000
 

Tobacco (f1ue and
 
air-cured) 500 
 1,000 1,500 
 2,000
 

B-eans 
 200 600 l, O 1,500
 
Soybeans 
 500 1,500 2,000 2,500 

800Rice 1 ;600 ,000 / ,OOi)
 
Wheat (i rri gated ) 
 - 2,000 4,000 
 6WOO 
3unflower 
 200 0OD 1,000 1 , 20( 

a. Res!lo nse can vary hy 20: accordinql to area. 

b. Nlew var itie2s a'e 2(1ow inj more a.om'Oli 

Niote: 7o) c+mnrrial ,epre';nct. c t.l *yie:lds: :nnnistc ly .hieve,:I on 
sole of .," ,minnud C'HS iii good seasol.the ter 

Bec'.use of the di ,ursity of the cheI!ical .omhsit.ior on noils (/\ppendix A) 

both as they urta naturally and as a result K wiei vw. ;ikii,, i(s
incuturlLI 

practicos. !,nara recs .mudations load to 6 w:as 1ild, ol op1 n:utri+r:. 
For Orex<am)l]l , . ' ' " L''' is be inj tsd t LLht!utII,, Pr'oli' , ,h I'I',j (ICe. 

It is very d;u hfui .hat this lial d'u;sir~hq iUwa L h. Pt.,d , of d!l SOil and 

crop situations. I 'I refinumnt i rL hiuLiohnha iVJloll wad by irLansified 

sales pruaotion,/edcational el fort is required. 



13') 

FERFAIL I ZE IRUDUCI tRLLMrIDhAl iWiiS 

Recommendations for major field crops were published by the Research 

Branch of the [eark )F hyriCUl Lure in tne .inn Crop LImorldlill 

(a LIIA=N ha) Bw W. f c illips. Senior ChKis. at the(-ahi Dr. Soil 

National Vse rch VLo ion; Mount aikulu, :.Wumat pLh requiremuLs for 

ferti z1,-1.oill Zwi'bi.: .s F.ilows 

"ResIpoi i; t I : u hL iil Lls have been e I.,bl ishd ii / lia. 

Fhis is >ClvY SUn"risiq..a tlance at the, SO1 Us Md, 1p iao;t h e pe n u, c a. l l y tlow, Oi', Mtn ie r ti l i ty ofli;L ,, , W l ' . O.. k. , u i s 
foundi l t': I HaLunh IS .... yi'a 
 'a lly FUrtil. WIal , ld 

npeiod K .: ,,i l K 3 v i s FniIn-y o d 

ii/ "l ' 'I' iCC' , F I "'k ill . 'Fl ( . F 
aC1 I i .' 1K. F... ] I i, , H. t , II 'I ('1 I, i, 0 1 I a ii 

;iatto i. " uyi ,,.Aill J3,n w, ,,,v.n o0.,rr s,0ob I L ya , l i 

: : , kU Ir iWJ,'t !gi': , , l itu lli ( Ie , 7q I,:'t, iu l i , li' it) Ilc ' , d,)i (.1 '' ; ii i : 

onhe O ( tcoL whi suii ur l'ic ilc"i , l !w ;l-i t-Z,Lbli li; so l inb 

slfur!i a!lng w,,i i,P <ld Ihijih N~, an Kt anl be asg ,H5.W A: Ltun:i'/ u,
Cotton of0;olsi lritO nyu i n stoni ruvqWi floe, eLC Iua direc.n 

Simnila:r .yiuld responises havle been21 obitainled inlothler' criop, e.g., 

cotton yioldt5 increa,:sed by 250 in Eatern~'l Pro'vincei, elt:. As<aidirect 

consoq ulenic a: t~he 0 3aea<,rcti findins all1 ie Lii zel" u ixLuro,- soldI in Za mbl.ia 

are rle(Iirad hava) a o .f) Sullfur. thaL atlo ,, linimlIiumii it iq yldr'dlli.Od 

the recommended levels, all crops will receive L, least 20LKl/ba oi sulfur. 

A recommendation of 1 Kg/hi of boron in soluLion is iade for cotton. 

http:yldr'dlli.Od
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APPL ] C[,IO.N OF AR -ITUiRtL LINlSUTN.L 

The cnremicot conIposition of naturally oc(:isring soils reveals a wide 

variation in h o e.needu for the application of alJriculrtu l ini 11n 

Zambia ninn soil ,ro ops are identified. lhey are: Red Cilas:, Sandveldt 

Soils, iBrotsu Soils, 1l]..k Clays, Kafue AlI uviui, ['loodplain Soils, 

Dambo Soils, Valle !Woils al Rock and Rubble. IThese art lurthur divided 

into 21 sub-yro~is (fable 3'). 

IniZaIbia th(e v(riatioi ot cliLate is iut. s:ufficie to alt:r greatly
the type orr '', t ion. iho d lu iit Lytp al ,cria (:IiS LAOi I cuVor C S 

of dry dec i luous w.'oi and savand , i qeniJrall i y ei olr res and (lenser 

canopy toward We north. Si;nii kicant soiI di. G encs ,LtribuLabl to
 

veyeti!ion a c,.nf i nod to areas 
 where the vijeo iaLi on ha, We nsodi fi cd
 

by a hi ph w,a tcr table., Hoodiig, or seepag.e wa Lr. 
 Initihu areas tliiiro 

is an ainn:1iia: on or hui i edOd rga n ica rp;idu".n . 

The riin: li ,dots afrect tic ]epro 0of d'v lopiPL n i /ambiian soils. 

In the .ooloiri and 4oatihastn areas "or .UPi raiHNat I I:K under 

40/inchieu;/year,th s iIS h1vt d W ea ;xchoini jua so LU I.oion ul () -(i 

They a only and in tUP uplands; thi ( iLhi: ii nii(Jic sliahtly acid, 

capacity (E flay is 2i-4I i.(j/l)lJ. in Lhu L nuaija, . bezi 

and other vallys the CEI:C ranges friom 50 t )00 Ilj/!.j I uf clay. 

In tho inrteir'n and iOrliwtsLr part W:faibia. ,f the rainfall 

approacho,; 50 in/yr. thu ;oils i r Sni'OIl. ,..,:icd , hove , low hase 

saturation. ara tonalJy acid, and hoveo ,0 it).mu inJn o1,.; 

kaolinito. 

Over iost of Zambia there is a close relationshi I it:twCun tih Soil 

and the parent miterial. 



An analysis of 25 represenLaLive2srofiles con form a hasis for 1o> tin,; 

sites where I" L Cnn he used to build up calcium nd WlglHO ' cn L 

of those soils that werei IlerenLly low in their niuLrienk (!aloe 10) 

Because many soils hWve a low capaci Ly ior cr u tLor Lu rie.ts, 

they become exhawstcd aLter a lew seasons of culLivatoun. No.t are so low 

in oryanic vatt, thaLt tils is quickly oxidized and rsr'.,a of nutrients 

stored therein is l,ke,,,:ie depleluI Furtlier aplplicati[on of fertili zers,tLed. the 

while prvi( in: W2 i.C4LliN:eI nutriiLs, .unds L. c.,,.i :;L io: oiln inlimini. 

sulply of: calcim:, od .lJ125 iil and I)rodulcu a ",.dua ,Wi iy. Whwnilo ow 

are the relat ivel y acidjorl iiiJ 	 nature of varl >., 1 L&AH.hlW U!J.!,S. 

"*t\.,_RIAI.r 	 KG. OF CCti, !4 iD ) IJI , IL 

10 1KG I; u.UiI.OFlf.i i. IiAL ; 

UREA (46'N) A,4 

AN (33.5.) 59 

AS (21 N) 110 

SSP, TSP), MOP, SOP 

The acid- forming inaLure of cuipounds would be in direct proportioin 

the amount n ni trogen arid ulfIur colLaiined in 1Wm. .elu .edl basal 

and Lo dre'; su ii t o,,w c piu ky (WL.i.C.)inr:. to ;: bullerikqi would 

lower the snil >li. ..len ihe soil pH declines Lo d.5 or below, miieralogical 

changes occur wi lin thie soil whicl not rversabl. ie soil is perranentlyreii' 


damaged. 

TrohupMai.Table 3.'1 the Soil oh ii.b ia 

Soi) G1r'oujp ';howri on. iI l of Za!ihia )bq_'o.Iys 

1. Red clqa, 

(inciUdi nl l in'owrrv i o01s1) 

a) Moderately 
b) bvrinqly 1 

lach-d 
OCK! 

2. nve(I I. st il a) 
c) 

[I'Id ,raLciy l' 
! ci nli', 

,auin'd 
h 

1 ( i i I," 
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g'rowqth uIsul'iy~;svpius: sufcii nLI calciumii. Rouct ruwLh ol :;L t-MOW crops 


reiduces thiio suuW I ivCcipSSib LcMA: . i. d [ L;I of al umnum, unii iane
 

andtrunpv: . i 
 nii m inci I A, waka th )L n"ILQ hit Lu i q)o v oXi o n 1 ri rL 1 1 WeL com U 

ra ifl in~ Lit; nort~cci-i province Gr;:; n "-L ii' iI I cnuLoci rcescits from~ 

an economitc souce. supi~plin LicsWS csen-i"for 
 plan. inlulr inL. L.imini. 

Beca,c a It i :: I. [V crovixc I c t cji , =1i miinni~:Juii, ;uS;'.wall ;is,
 

Lor.~ t he soil d o: Zamb oil s, resechi
ph. :ian 
 *dv Cc) Ir~ Wcli Mu.ltic 

i.:KIdt2C ~Stw211i 1c r'c'ccc:cacci from 500J( L" AOuO kq/h~ A~c lima (Kcau 1crL i 

Re 1 0111112;In S CA cICYc11i i L EYI rUicu to NoIc)')o N w Aiw 

iii Iiu Ic Q 1 ' imnLe L t~ju (1 A~~c I- ccItrac M! W'innc', c i QN. WI 30;a~ 

(2) a llIainc:; I*im t"cct-~ ofl d: Ic:HL., V; and (1) a filcus: cl Irindt 

S ltIl I 10.thatI IHI I; 's : c-InLes; SC) CCU1 Iand~ai 6ccI0i :IOA th o c'"I:1 ! II -xacc; 

sc roon.u 



T nl' 36 {Wp()"on: ' I A i ;tP,Sv d Cu LU)lI, d Glb'tr IIIIII L to I lilf 

Li me 

Mlaiz' (yield 90-kg bhias/ha, pH 4.5)
 

. ;t ti, i Sa n l
!]i gu\'y< I'I 

0 26 
 5 8
 
1,000 Q 2) 19
 

oed coLLon (vield h/ha, PH1 4.6)
 

9f/0 .9
1969/70 

0 82 8 
700 1,62: I re idua I) 

GroliiidrituLs (Nibti li red, yietld L.;/,ia , p11 4.7) 

0 1 ,123..
 

W ,)(J 1()O ",;)',, .,
 

J .Q IcthIi ps. 

Sources of arii.c'UILurai I i uLonu 1i" Zaimb ii 17 Lwtypvs o: calua rv'e-I;cohe Fro wo1 

rocks, 'The mslt c'lln l)ype are secimIenLar,', known as I lestLediic tdol( li . 

!'hus:-;e inc'Itilc' t e lut:ud;i e , e lni;L.IhI li i tLe st-LO which Lit, I kcl-z I 0i1(1it' izal 

it Na bwe , LIl d<lmi)LIe, of tlie uppher Rc)R.fia lor sL,C. iiJo'l!afL ;[ll ich i iogii -c Il 

seq5lCuci ii ,n Lt ,,.;Copppri'b n inu the liwl-we u aclnie ; i..St WladI iL I, ,at :imI (I 

MaLita d:i oii Ie Ihe I Cdl Le 1 ,li :)Ul.Zi river. 

The seonli calcai reous IS 1:;typc' or r:ock igneou; kniown a rhonaLI le. 



LitIri ik: lt VO W ..Kdt:!i.N wc..~in-w pIy w& cm nl~ wi 

K i iiif nI-Uil' W h c CiU - '"i I [ilk,~;~i ti ft I . . i IP I [I I Ii , ;:I I I i t 

pl.' rI'piif~ LII P Po ~il ~ ; P 

Ii~~~i Ii ll Ii il: -h MAIw IIu'i rockiixliIt,1' A jI Hoi I i'i :ii',l i ' t i I lii W pm tcii 

areru p u ! v ll Ohuhw ' dl)t H! 1II I li MIt ) '4Y I-00 - till~ , Ho r" I ii ';vit 
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In 1983, in spite of long established need based upon research, no 

national pro:raw Wr makInig lime available to far s exists. In 1981 

only 5, 21 .on... lim w.r s id comHprud LU Wk olicati on of 13,760 

tons of sulfur b.l)]e . i J975Anc over 7),00.() .on of sOulf ur nd 6X,, 700 

tons of niLrnoen hav, beel sold fo' pl i Lion to te soils of Zambio. 

The acidity thus produced is resLricting crop y ields. Crte inly the 

availability of lime at the farier level is a most pressing fertilizer probliem. 



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

! tJ 

TA E. PRO)DUCTIl AHD SALE,, O[ /\ 1iHiT"lIJ ilk.,
r-Y- C",U,.HiI S-i)Q E SL\L"LS I.ii). 

Cal enda r CInsir. 
Yea r/lonth 	 Prudlc tiun WSI -c 

.---.--------------

1976 2,826 2,.9q 2.97 

1977 3,894 2,952 1 ,39 

1978 1,86 1,493 1,610 

1979 4,014 3,924 1,/7!) 

1980 4,580 5,003 1,27 

1981 3,993 5,2q4 14/ 

1981 	 January 113 1,390* NIL 

February 86 60 26 

March 95 94 1 

I\pri 1 100 100 Ni L 

Ma y 31 :328
 

J LIne 247 114 135
 

July 191 324 ?
 

August 5/3 566 9
 

Septteiber 460 45/1 5
 

October 597 165 14/
 

November 836 856 127 

Decenbe r 564 51.3 14 / 

*Adjusted to arrive at d fair CIsing Stock because in the ,hsL there wa',s 

some diiscre ,n':i ; in Closing St.ock. 

SOUCEI:- Annu,. A ricuitural S atisLical Jullul ir, 198.1 

CWnlI'I Sotoritical Office 11/82 



XI,. FIEI -ILViER IDUCATIO[N 

The use of ciemical fertilizer in Zambia is relatively new. Most 

Zambian farmers knU/w Larw FerLilizer will incre,, e crop producL-ion. increasing
 

airiount5 arc u.'d w'-
j cr ( :;eis.il I.l-,(searcl 11a5 livr Ojier, 'rhtlscuiuiureln .,.ii tions 

for each cVop and deOvisd a duioniscrati onLtechiui jtie Lo shuo' L.. ftrmr Lh 

proper application ethuds and rates (Sot. - LIi Crop .Ruh,. e u ,sur 

efficient nuitr ie usec, these general recomeji~da rS should bp refined to
 

coiply with locil soeil arid crop conditions. K-son-rn Lan 
Oiuve the fertiizer 
ge5 San [1/ ,11... .,ive dj f rti ize 

message by l ,rs i .C:ii j'iuy .j) ru:spj1o0.J u ,:s u;iLu ;many soil conditions
 

for tie thre e ./,I :,of W, mrshannli .,,"ennL Ilnr-/ i li)zo d i V k/_<ai. n.h
i 

information ,,lociedt in th, hands of soil NrLiUi,, spec a lis; LL Iprovincial 

soil analysis d iretation were undertaken, LtFhher rei-nwuant in thre 

extension fertil:er message would substantially iWielsu l .-rtii:izar use 

efficiency by rarner. To r.ich Lhis 
tuevo: oF cumn.:tency all w.ho coup in 

contact wi Lu rfr'i.e....... extension workers, ,-La]i outlet Jinae-r5, regil1 

and provincial foriiizer ri-rketers, iusL knrow Lhe echn iquus, rethods anP 

importance of such a system to the individual farer and the nation as a whole. 

The current lvel of talininl of ith extensu orkers, and those operati ng 

within the maereLin, systeum leaves much to be desired. in Central Provinre 

and extenision splrei al ist advised thaL he was undertaki gl a cuiip rehn sive 

Fertilize tLinii prnr bacaise the (xtens5i on worker; did not know the 

LIMA program, Le natir, dn, fnctions of lert ilizer ut .;s poper metlods 

of applicut.ien or , i.r LcJhnii uus r,.loted to iON i I i er' us. in Soutiern 

Province, Lh: )ruv'iicia l Aqriaui lture OIiir .r star .Lit r i,in Idstatif 

knew tire LI-,iA p:rogramui huL he had difficulty in rulivtinq- is field mii to 

call an farmers. Th. excuse he mosL oW or encuuntered wr- Lut lack of 

transport. 
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An exami nation of the size of the extension staff ,cveal, only I w'; r'K'(. 

each 500-6l0 farm, unics. This i ndica Les a need lor ad itional Le:iliulog.', 

transfer supporL at the rural dePot (rutalil) level by well scooijl ed individuals. 

and for at 1 ast " duubling of Lhe si.ze of: the wx Lensiun A .VIi lhe Pierir 

marLeting orqni.'.aLiNs M(lS assume 0 expanXl(ld (0!Q in any educati ,01al
 

e fo rt w iich : ,';F . Ife y s holw Id ; po i so , 
 Vlf it: 1, roI i o jl:, I iI d d,.i , I(a1ra mr 

n(eetinqlsf .; vi oul! n Pi.busitos iii or, o L Ion . Mey c(ould fUS SaIpI ,,
 

of soil fo i farIers fields, haOve iA analyzA d intevprlj Iii,5u made by
 

an extens ion soi l; .xpnt, ad 
rOtLl'ln the ;'unw(ilti (3115 Lo Mu form1.il1 o
 

sales iruoAaiin I,i uses. Ohviously, such u
an IR)L re'o;i res a major !enchi v 

o" "trait -tl-e..t' ier" po.idrain involving l 


a pori vsI of i',vrali yua's. InlM(U ion, 


boh Poo and inl-thio-job supervision 

over 
Lrs;e, W& umorsd With lMarhi;
 

farmners ms-t ihe MUNWiNied. lor exaIUple:, 
 hlie,:;.s ind Lro i porL for Ls.:yiun
 

workers ( Ta l i.) s;ows 
 that only ,'9vIcls "o Irov'id d 0' 31b wolLs. 

'ally Of the "aI; :n'o hla . w',L"o crs , iii d I i iit)1 t' o,tu ifi, v ii is , l juir:
 

spares. qbvios,,]!. oe . qnitde ol t task, 
 Me. lack of nlubility, the
 

aClUi SiLi On 0'Ie~dt C teiiWHO1
 sl'IIs. and, proably , the coi ensa ti01
 
of the farm virsat's thwa'L te
Iii todeqiute tranisr fetfiLIt i.: use Lechnoio .y
 

to all clase. of Za bian fariers.
 

A "v-' progira7 called, "The Na tional I 
 mi erLilizer I'r'o.gr,.m" has beet. 

recently ins LiWLUoLrkl. Fhis programl, supported by lAU and other donors is 
desiined t:o inp i-r WLens inn':; del ivery A if lur I on abuilL i'rL i 1 'erU o 

the s~l] 1 forr n Qy ;e'v id nq Wxens ion A. Lh odejuo to runNHU, ond Wrain in,, 

of tan; 10.0 . (.0nVMoll I n stt of i, I wror nti i oI isk n.10 AI50 

crop season i 'n o.! r J-i15. N liadd i . I. L i,. am wi "s, td Lui vih,d 

a growin AM)t bane Af fertilizei use by the swoll iarmr, his type of 

prograr nee(Is to We encouraged. 
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But this educi tional ff*ort is far from anouhjii. An i pointed out elsewhere, 

approximately 30 of Lhy imported forLilizer is lust belr , L reaches the
 

farm. Il Viev Of 
Ar WHHH iU u ~ICId so ,.ws~d, addiLi racilities
 
anld il~proved ondyWA IML KK, Urq'tl',
ndC1Q'!e ji' &'ili K dWli .'iy Int:dad.: k"ur'l, de(pu!(s
 

r~ r~ lI 1 l'(j S : I;( !" ' ! O I i / .) . t .J }i rj'. CI: I i , . .(, :f tIi , ii I r O1
I . . 1.0 I' I [19g 

irnvertory = 01M,,,.i M L. >., Q i~nj inj, in-f-l)us.- v',icc)h u w)I,!J ': ;ii i(;il an ll clffl i ill'! 

canl a~ll iw:ru ... ! hi( i~ormal ,and CunL ina I on-L- jo,.i 1-.n.inin,.he: . K rni~ 

Resear'ch onrI . : I i .,i ,),iO.IucLs could , IIU :,'I.K(li.u ,i,,y I r! isis: iLutio 
costs andI lower . cost of individuai nucrient, Lo Ih f:I, . vings in 

plysical in 'i S: ion costs coul (I be used to sukpio'i in tuns ive educa tional 
l.; [0O] raiS. 

TABLE 	 .38 - ILGNLD :XLNSIONTRANSPORT ASS TO S AiF IN SOUItEId 

PROVINSCE (OF ZAIIBIA, DLCLMB-R, 1982 

Vehicles Assigned 
District Number of WorkerS 3icyclus Motor icycs Land Rovers 

Namva I a 35 16 1 2 

La 1lno 44 21 ( 1 

Livinistone 28 18 1. 1 

mazabuka 	 47 20 0 1 

Monze 55 20 1 1 

Gwembe 	 51 21 1 1 

Clioma 56 20 0 2 

TOTAL 	 316 136 4 9 

Note: 	 Ten extension carps without st,,Flf 

Bicycle spares in somhe dis tricL prevent use 

Source: Director ot Planning;, MAWD, 1983 
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The devel opuen t of manajeri al il Is thruUjout a mo, un fied fe 1rti;i.e 

market deveot systum is very iinhorLn L. We L.iMUi. .)S aid hii?,i. 

requ ired Lo i I cour tu, Iio r .OM I 0*I. er uolda ln, dinlidL iJUt.CU L C Mi, 


systiem can he 
 M ISih:'ough fomall]I dll oll- I!-.j oh (oochiii inqi ini
 

methods. Tchnilues h dWir, act. ictlnalMd
for Mhe I Idq
I L Of ,".O io Wii 1L iii zr 

manufacturiny f.dcilities Firm an initeg.tral part oI any frtili:er training 

prog ram.
 

An organization is onlv as 
good as the skills of loso,people who 

operate within it. Ul ti tely on-the-job, day Lu day Supernision mulst 

be exerci sed In e .I cpyeeso : nn atLains nils n ist jivu aor I Iductivi ty. 

lhe e:,isti., prq raws For personnel da)ve-i.-loimIeIt (WH titUM du-(evrl COnSltrai I 

on the enit re fortiliz,.,' system. Me fast ra e l .xi;u i in or Lo coon aL, ive 

systemiu mii'kes Lii'a ''ul o.r sk i1 dovel lii3l L, a s apused Lo c r (:oui'sc 

wiork, (Orlt.
even mor. tout ,1iL doubt Irsunnel selectlion and career 

developucmnt u a ttacked if significant was ya ,'ofi eil izels and 

foreiln .chanl . i to he priverited. ln 01fiCiO,;ji. Sys, t oi ul Id be devised 

and developed as a Zalmbian NL iona I I, LiIi '.m roI s,an,oo as possible. 



XI . P.RSjtU-.] I)LV I'NT 

The function of any trainin ,incjram is to develop each number of the 

organization to his o hr Ir:atest level of pcriormnce,. Tie difficult 

task ik buildiqrj any fertilizer occraiziatimn in no. hy. .I , such a!. 

bricks, mortar and rail cars. iK is selectijn and raini,.j Lie right people. 

Most all successful Ferti Ii ze: organizations conLca in both manufacturing 

and marketing arms uider one qiehral miiiiaganent. [He tran fer of manufactiurinig 

technology iR ,iinhl y spe:iia nd
and is usuall Iy ccompl ihield by the engi ineori n 

cons truc:tion frm prior Loa nd duriing part of uppations. 

Deve lii flt of larka Lilj puitsu:t ll@ it Oil niony "l'',cialiti ies 

but also d vo,] la're num ear of i ndividuals.- riir n' i11tw fyennnt ayrJiononinist;s 

sales iane,'eint., di'stributiou managers, reta i lers, (aid lliirU-Custooiers. To 

be successflully ii;pluien ted such d.veloupimeaN must hugini at the apex of the 

orJan i za t i n, 

janay entbleveilopennt 

Forinal eliducation to the M.B.A. level is recotnilmndud regardless of the 

techiiical hackrori.nd of the individual. Frequen tly, this will involve 

reiedial cul-s i :ccountinlj, general ih)tsiness wit. inlslhaL tit, imarketi ng, 

finiance, pal'son n !ii ui uJi t , and f iriancu b tore HdlanLdccd adut Liola i 

work can eqin. A -,,c iiziacion wi thii the M.B.A. degyre ,iuu Wtd ill 

marketi ng with eiin in tiose matters peirtaininig Lo a ovulupLii, pilan 

for use in his houNi coun try. 1c staff tho apex (oraitiZO ionL 5,e!ialikSed 

individual s sliould he selected with proven records ,nd MelrInLe initheir 

speciality. i.e. 

http:hackrori.nd
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Agronomists with
Ladvanced dcagrees and proven records whether trom industir 

or the acadLemic F Ids; distribution per onnel ,L.xpierlcedillproduct
 

handling, bit not ,icessarily in ,g 
c(4 tli pruducts; advertising and
 

sales pro:owtion persulnel experienced bmt not 
iecessarily in ayriculture; 

market resiarcher-; with rovenL records aiqln not tnecesstrily in fertilizers. 

Reconi1iz in tha t Iany of AIMBOAD and Cuo)pla Live lllianaqjeien it staff
 

have had huth job experi nce and Crai jen, in depLh devel,. Ipw;L:L 
 of their 

organization r,, 
 .: iln-contLry Bas itkitareLi n tr' iiiny. 

This ?d-,.ay ro'rat covers teven sLibcc httoLr areas as: 

orgjaniz,,l;Li 
n ! i as, qeeral agi culture, a'rO iily , market
 

records, .:akL,t ucedtrns, cu(miuI Ca Lions, 
 accountLi rocedures, 

ma rkeLi anawc"o t. 

For the li,, c! ,asles Ksa ff a one-week coiurse or profess onal] elli ng 

follows. For those in supervisiig o hr amp(loyeces a 5-dHy cOuris ii the 

Practicy of Supervi sion is offered during the fi st yearo u es' loyment. 

For Provincial Maatgers. both priesenL and( potenitial , a 10-day course in 

1marketi ng mlanvi ien is rcCnn.nded. 

Nioe t'th, alav adldresses 
the }onger ranIge ireuirumen ts for sound 

instituLioLi] ,i li.nls. ihis necss itLt:s for al Iplrsuii of specialized staff
 

d;ve 1tontt a ts o {,iqi learmii in' :, of]r .
 j o iOI:pl Wi. obtain1inJ 

advanced dl.rpe; in such sibject tattUrs i'.ar ic iLural .,nuiiusi, (coun in, 

Soil ch'imltentry, crop sciences, [hui i, ..si adwii L I. wokp2i. ' J , p.tpi'1OI l 

ntla gnl 
 nl, eLc. S;el Ltion Of inidividua is l r Ltthis L.T eo f tra inug rieq iror, 

a long-raeta stiff dove] opnemnt plan 'hii reflects future eroti :aLiund I 

dcal ometii teds.
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SOC I (- LCONO'11IC /\N D AGk ICULI AL 'ATTEINEG 



The, Rl itp~lli, AI X.aIzzzhia ,cc'up~is. tropical lhigh'I I I aL'lI kounz ry inz 

stouth-cpntral A\ Ir a. I' AGs i IULUAi. ,.,. . SEC2"'Ooll , (A ,16;( " ii >:2nia anldI.Wt , I L h. ' Z ir ; to: Ui'h 
PalsL by Maila'wi and~ Mo,zimi l i vi ; Lo tLe south hy h',miii,,.,,,, al_:,.aiiand~ Namid ; 

andl Lo L(ir v'IsL I,'.' 2\ IIA. ' ,, 10' ; :I 'I.2, ,o 1 W , ia i0I i ),h LIvy .I ar.0 :-The 

t'iitigi aIit ti: ' u iii (1980 cennsH awojIs 5n.7 million iL i nanua

otl2 I r ,l,4 ,,r('iL i2i..ith . L 'K l')l~ 12., iI 1 .I d21l ,,i r C:.i
majo d lI, LL1.11 % /I 4 

(121,()()0),I If' :'J'o K.1: im i ,(0,.0.. i I I i1%'.i \ n~ :i2:: Sivii 21 t I',()' lie. Hi rural2 ii W wh*z
grW (i i'. , L: :42) n.,:; 1 , ij 10 ( I i area 0n ru1m~,to -I lilt . 

'Io .2 11111)1,11. ~hli WH lim ite a / ee i Li arrying. .re 2:1ak ar ez 2 22 

j2 g1I,,I in ,arilikt' . (T22'). I? 2 H! L a p1,,, poll u 1 i,,ui A, . .we1e 

Il,lre tti;l 10) lL l I - : L A .:,' :il,W T Vl ,alill_ I it . .ia ,v rate, in 19ii/ was't: 44.t' 
inhoi
T!tH, roL ne pi c Anc-,-l~h'o2'".r2- .ac2:! 02,,( 1.2 IIq 2 t.Ii922's t ll t, pi I .' ' ,, .1! 1 ill U0) A I I l r22 '( w L 2: voa : : lu,* (). t A122sali,txii A , '; r,i /''i, ;.ru' ,en1 

Ili'!)ail ,and ul lrba ti ra!',;o, 6,. ' ,' r . ' _I!.; it Iy 

4), 1- .1 :s t r( ,, 1f Ve.::, ,,ol t a s: k l i o, ,11 ;I a;It w . ' a t i,,'l ;a i ,pi uI I , I 111.11 . t'l i .1 

,I!-) - III.' I]h . r Ce(l'.t . I : , Ii' ri I t L '-I ,: I I-. I t iti { t n,, Li..i(, d.I I li 1,-, e,i dle. l , ', II l.v 1 1:;l'.) , 

p ". I i. ll T p111- ,h e :d l;'i . ,. l Ito ri,,' i i ,l I, t( ' I ' ' I lia. , '; .1 1 A i L ' i!'l - r I h a lli 

tl . 1, r, ili t. :it lt ; r t li,'+'l t i , ) . w 1 (l .,'- ,' a I lit' w i o t 1 ii l ,- i h 

T h ex I C(,, i,, ', ,,ii" :: , ii . i I : : ;I , !1, I v,,'I ' , ,' I . li t ' ;: (J!,lilws'I;t I',,'I ILI 

b r ,, t,( I~~t' ; : 1. . ! ll, I , n I , ;; il it 1 ! I I , ' ; I l il I t i I 11..i .1 ( ;< i ] P 



T]able a.lu ..
1. ..M . .Econ m,,:icili,. Ac€t ive,.. ..Ag,!:"ic:ul'umi,. Popu
[ la tionz w, Wmu~h;
 

- O ilcuh oIl TO A AIIflh , '. LH i 

. .. .. . . . . . .. . . ( ' l() ) ) . 

1 l 4 1,:9
,19 4,2412 'A ,,/,): 044/t:l I ,, i ;i Kj91 :
 
19 5 ,' f) ,) ' o'.
 

O ,.,..
 

O W'l~ l J t lc t ' i , li ( ; ;t] 
 ' 1 

'c f U 1' 6J" 6,5tllc 




aL 1975 prices. At avirrat priLUS an incrodAr duriHq rhis poKod W
 

K 2 990 mi I I ik-n (), t urrUd . Th, kil-ha5od wh"InsdIp pricv in0v Quod A 212.4 

Q 1981 , W u add import 0")dn inde at No.0. M ill!) ;I U( oul)lily i 11 

fdozed wiLh soverc m-rni! W ful-ornal dMicuitins. Forcign rrsorvrs No.
 

(01i in! I CW wit i !0 On Ural 1 iviy3k.11 I rzaa rn hav- i acrf-l:;( d . I n .,j iUr Lu ma i rit, ;I I n
 

govurnmeN ser%i cvm , i L On kqm 
 i"q osKa ry L" rosorl L" f i so ., I d- I i c I t n whi rh
 

have resil I t Ud I II All i !1(,! ! '!:,Ud ra t o drompy L I c I n I I a 1 1 On li so Aru i Ly u I
 

Jore i gn exchanyr and t W coirt rA i ill On dOlIlUst. I ( t'U:;,uICcU:; lia'. the
 

lcvvl Of imp"rtn, kv-Amput-, wrA KilivaLiun W iuduslrial cNpwi i L y . Produ(

i('n has. det.,linUd ill :-ll t''l-ws. i'ljU NV nitu"L W 
 uAs W rl-har r"nWwundud My 

otivr rse YvathUr i-':I:; i:1 I !it, lAst P..o And ZAIIiiji;' I it I-( Ud t 

!lIa ixU to L11", rcdoct.'(l 11.1ii(ona l plodu(l ion . 

!h(,ut O',' it clirrwit! prk -A to K A,22 1 Mi 11i"n dK AqAIHSL NU Q tVONSO Of Dilly
 

Ilh,1:1o. da I I 1111Y .:ri- .., i t !I A (;l)l' O f lunua l ro,..A h rAL,. ff)r Lill- pc riw 

'0 And (). ij l"r lw purit 1 19 :0 - 80 . 1 H 1980 the (AP "I KK ,M milli-n 

was diAribut-d as 1 Ag r i v u I Kra, 191 industry, 1/1 manulnuiwf ing, and 46 ,
 

services. in 1160 tho LS
GDP oi 0"30 milli"n vas diAribuilml as 531 indunLrv,
 

Ill Apricult-uru, 41 mavoM o luring, And & I norvit(-:;. I:; iui::i!!UI(-d ;I 

Iiii(ldir-incmip "M imp"it O n c,,u"K y hinhly h1muidUnt 111jon Ih,- v;lluf- i)[ 

U:q )o r t. ; 1('r :( ( ''i! !I I ll!"s . 1,11, or"'.ra l i !)a la llt" ' 

th e 'p p " l ;' I.; , U :. . 'IIn . 1).11,111( ' ('I :; (m i ! I io ll:; (,I S 1 S 

in 1 115 was in M it, -kl; in IM , -0 ; in N O , -161; in 150 , -nl; and ill
 

1980 , 13 . Tilt - I)U I-! 1):*m i ncU o i A C('II!' 1(1, 1 L I 1 6 ) 1-r :.I i I I '': (. X C(]:.I IiI i r I rs 

H e ecOnM iC p r"P I M . 11, 1,,,!,c o 1)t A L a o,(,:, L t! I Aht j,,,U t ha L a L h i L 

All hU iiiL.) Lho I-(.,[ And inL-r(.,A:;Ud it:;
 

I-ro '."III s 1, 1, t!:U it I,,*(, IIL .! c k )u n 1,A I An 11 19 ,;()
 

US -0508 milli"u Ind A" inlocrst. pAymvntn m wArrnij pHbliu OR w.j:.
 

US AS mill!"n.
 

I'll,, IT ; ' hud'... UL lor rcttircent Ux lkndiLtaii- IAH U : ) Oj 

IK "PIV MaCgill-Illy 011OV0 thr ZIM-li UXj;UIldj Lul,- of 1: 

9 B2 . A nwwh, ,i hav.., h(. ,-n LaL,,:i to) rt : til iu 

rostrict ions, (2) rdwrtinia of rabsidics, add LUi coni Of 

illd iv id !:A l In IJl"; tilt-

K 151.4 mill I= t., 4 :,W mill ,n, mjiniv in Lhv ogi ilwhuidl Kvt toc oNd ill 

parLicul-Ir t- WT 'k- "A ot Ini-Lilizor Wn. 

l 
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in i''I, Th i ) th i n u u ' hrjl'l i t nki't )f' udlfc rf n)l LofI- i;jj fi Ifff 
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development of cas.,h crops such as tea, coffee, ba tnas and citrus 
 it;.
 

remains vulneraip
A1 thoigh th ;.c o" "Lilrlin; l o weth o':niii.t o s sa1, a, 

the case in 1941i ,wihan drOuwjl L focnd .i i i_' , il' w, i , icl, (jhrp 

poten!Lial. in u i: to ,. l the d.pondanco o n tIQa i.. t(:thin , 

7_rb at1 ' ......'; .1u: iw dl iln i . i
iHf olicy of d .volopin yJir"rigatl ion 

on both d s a il ;:i Iilan! I rle sicale. bias is. 



Gen raPhy 

i" centr r t 1 i'it . Posi, t f Loutt. I i all ' d..i ti ,n ' itud c ( - 11, I , 50011." 

7 i'2 ,-k . tit " ill' Pl'.o ii :i t t iI',L' . i l- o1f Ta'; llliia . lili:; ti . tW it c :t
 

tiI',l.] t :t. Vii': I it' I :t , i* ' mw h ic t ht.'i reK V',c I' :111iii !t1iI 
 ,, i tri(i tl i 'L I 
NY:MtN:. ITU,.K!IQ'.l,.! POWLi in ;]il) i n On,-NA L ho NjANl l p'':] ateau:/t, O,..tfuh rewh'.en. 

on[ thei Zairet. hor-,!'-" Jin A cli nl,nL , Lthe. pla can,'i is' ! lo't and~k ,Q w_..,M d, <::.~~ 

i tS'O . I! " r .' it I!s; . ',"in ! ictiI .. t . t'Il. .'t -- ou th 
ridt,u< t Il.., pl atl.' ! i:: ti]:-, ]: iy ' I !Ail bUL lthe va','llora l &'',, = jon drus t ol.l) 

r i v owr s. 

.'.l;Lt, '... Ito" ! N 1 K, A l o l u v 'J lilt ( l i iw'i l. dl, ,t c wL,'(a m l - r:;l.l , , il'l,_( I !t' :;it-(u 

;1 ,L:f ,! :~t l i l c !i r ,.,iu h ,-d -,,1 l t ;1, t.i,lili,Ill i I I ,. ili t[ .r ,, i t i L r ! , 1 ir II., , . 

'.'-,U r _ ,dVI)L :; .i( i,, .: n 1l 1 i u.! l <Ld,lpt h . A r1"L:a1in : r, . < l,< -JII;I I-.;l< a l (i ,. F il I 

Thiree-qnn,I'L-.,rs of /lamb! La dr-'l ilis Iio het Aw.imst i . F~i o;I I .u 1,1 Ii; I 1 o'l-1,<Jdc 

,I i [V ( r , -..- ,;o ltl t-1i<.;l Y" ; , lIt,.-, he ld , 1)1llni i,-,$,t1)la ill00.tl Lh <I FI VN'I1!-! : 1OI.r Ua:I:.L O , nL, n Z li~ l >..,k ~ l;a -C ll,
 

t)v t.'r" tI.'f ti 1- tI , ! ';I 11, llft l ,L,l'r.i s Ii I%. I CC:<lpl i,.o ,
..1 t~l. l n , I h v" Ith 


:7 4 1- ; Il IIla j::!,'I. ! ' !, 1/ !:,,'II -j i : . ' ic 1'::!i iit.- ilv e. t 
 l t inl::, t o , ( t l ,: I I /It(.,.e: l ! l 


;otlth! Lht l l.,I ! ;..,I :. pa; rk,l- , i It, ml!u; l in . Nlilt K l l.. 1v inito Nl {'P , ,q :wtu l !wi
 

Lit~h r,. . i , '-. l ! o ;n i) I1 ic~s i o; 1.o
Lo , : ' Lt. dl,i il ,: "l l i l r,l ,,till '
 

I l wa'yI z".one . F - " h'a t, iw;l, f W hlla)tli .! ., tiihe K O, oo i o'..i; L1 ,II . it i1., d : c l
.'c.'<, 

d r'i~inl f s Lh}too Cw i 1',)l; i! I], I~i l ,,<ii 1 W W, r iiH I iall lel lIi . I ll iO t!,Ijl t; .,. 

Han;y:,wowtili I I ,A u , '. i. I: !< !. l C: :y I,:. andil !.l rtIti v i,, 111-. I,:i ~ .1 1'ive.r 

>:I:it [.irl F' v .l! ;)'. ,.l: l I i ,t[;cIi:lr;.c :i,,o Va Fli:it uI '.. i 1 I't.ii.'! ",-I .. . 

i ':l .1 c: i. 1l!, . " 1~: 1!l', ,', -:'i ,l d , r7lv ,, ,', .. :II';l ' !w! - +I i , 

1Li , i 1t. { o r Ii-I. 
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ImipoLanIt. pit~uni I..aLirs aric~dambosL~--s;!il Iiw., I 1ivi2ciT woLurLtil7n
 

patLLerns. 

aIrme. c w L iin~cth i'Low- I.> Lng~ va I vs ZNtrub i a s cI.Aima w i a Lutip; toc
 

anrd mild. The roanr sumner, lumpa.LLLLyur is 22%( andt LheL wasll t: fLtu LeprI.
 

Ls 2(00C. liuruire thrce.~ d isit: suaisons 
 ."I And~ dry Acmi May'. to11) s 

tii tLlii-::I2 Vd! kv Was thin 21(Ilmmino rii1 In a ','tS is. nt

areasif~lnea kk Fiqtyh Icp Ch;u~n~'ij n I;.,i i nea ,JiUiunn ,ni .h 'li 

BO0iiim dnurn; eac 6v Mc. :;w UI. I1frA i J ii) U Lhri iiu I .. I i(, a 1 nU 1 if 

;ibowit. 1,400m::n I.. 1 Q' -r 'k', :on in Liu ca Pro 'i i ;*m iv u nQ Iii. i l 

an~d A\pril be ing Ai: WUin in the nOrLhurni andl' LnpIn. proj7vin'ces . Tiu maini 

SoiU S 

For 00 ofdi 5(8158 1) of so i s sou souccu on1 11))1rlion J ime 11n1( 

Apptndix B. 

Land Use~c
 

(If t-I.Iii - taU ! I and1 a 1705 of/ 15, 261 , 800( hi , 5, HI a . B4) 1 s (lU] i eON ( t jWm 

35,000G,000h ii A . ) is:- in perCwa~nonIii on.ISuIri.', ind Y0J,00 h" ill.U,00011 .is 

f ) (2l !* ( l . I l(i i'-) i , -. i IW),iI i IIp 'd IS (il: S1:..,a I _ n 

19863 (ToIII 
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Zalt:i.an itr ici Lu:'c i s CIrIc Laur.Lzcd by a sharp1 Cotra.stI;L bceween 

comnmerAi, L'armin, for cash Is devol.opud by Euiropelan seLeL:s and subs I Lunce 

farinn, C 	 r ud I n bv tlc vast ma.joriLy oTf A c ainc;I. Thu l;r:q.-scal: 

comm rci . L. 'arms iu COICCIlLtraL d 11n u l db, Lv'uunI.I' Iiu I r L.ving'stone 

and KI;w..,. tubsistencc or shifting cultivation is LIu rMeu uls:,wiherc. 

'lhe ruv;1LI.... 1. ].ii d-lsu p ic es IIIon l 17icmlu I IrImls arc bL1h prim:cl:L v 

anld wasLuM . Tlh laso ;. [lrlh~n mjil l dta o" ar mKi aeI (I) : aUld cu I L 1 'at. . ; 

(2) c:itumn;ec3 ,. ,r ;Is :;!h 	 (3) gr:,;s!nId CUilivL .ndt burn; LWO, Floodll, ~1iI, 

or dambo ; and (') u'aL.L gra . Ta,: Lewdnaru SoInLma u-Id il 

combi oati.)I. SomiC--P,.ar .n.:L Ow n.di ,.-p I ,...' 1 L i '.'l L I is pracL iWed in 

about one-Fourth; n" cio.., ,u try, I ,dili ;I! i I hwC cntr.Ai: ;nund pa tL of 

n(Torth..
t IC ) 1n'1 pr"v2 'K'n ; iC d n'I il,.' i 2 I' " rIpI tIi-t . Cl.t L' a,211 

i s i d e s d ; s ,' , ' ' I a n s u a'; mN pi[I i l " 	 d r y) p t. r l . dw., p r e ;a: W. O:t :u e! s (d1 ni:l t o, .n c r' u r~ i n1 [.L h e 

from~ a.bout , I t. ) U. t .t.-".il~l llL CH I~L~i.'. io i:: ,'lIO l : 

inaI theICC 	 Mvp WLIewrlaC FtaI:.W~b.l 	 Vai.-ILl3lCluCI. TO prIL11i3 nc'2. C I sl:LaLtn-,iC..... .CIIV aUI i .Ill''..l iva \ i Ia . Il' ptrl a.;.ll,'£1.3 It S(L ;nIII.. 

fly In L0 l i. 171.3 V.I]1. v 1 p eve t sL cauLr I ,Ch.;iC,. 

Table 3. 	 Ion an A,7 icultuLrI 'rodu:t:ionr ldu:-uX:n fur Z:mhiba 
and Othe.r CouaLrln, 1.981 (_1969-7 - JO) 

Area 	 lFood 1n:. Ag'.ricul tura:l] ilued.: 

I,1 i12 	 96 95 
AFr tea 92 YO 
: 11 an,' . 105 I09 

ni'A11)i)qi,- 70 67
 
:ulli ) L1I 77 
 78 

Z i h.00..' 1 11 106 
LIdIII I..1 1231i I20
 

".il vsq ia J-42 
 125 
tis I.106 i 04 

Phil p.illaT 121 122 
I o: i !: nd 141 1,30
 

UCrti: i 61] 61
 

',t)U RCE: "AU Prodluc t ion Yea rbook, 1981 
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Land Tu n ire 

Zambi.ani ;gtric;eu. .tir s ciiaraetCc 2,d by a -;ii,!r) CtOiLr'ar L butwuLen cOlerial
 

f:lari ng' for ca a-h and :;ubiis t:ec.e farmn carr on y vastni i;!.o .n t', o
c) V;L 

Africans. 
 The Lranqi t:La Rom Ltribal Lo idL('rl 'IlLivaLien ha-' been initdee7(d
 

)y L.. lI i f " L
tlra. ilt " r I nurc.: Une(I " -custLom.'ary Law, ownCrshipi, ot land 

Llthe with. int 


BtItL 1.inKI '' u i b ,:mv yeyd t indivia ": tu O I 


i-; Lhueoreti il!v '.,.:;t in tribe I the palrLntLiCL chl an L&. cie-;.tui+ ll. 

[", -
 I ,ia in s. i. cuIritV
 

ofi 2ItiI-. 'L I IS j)OIIli tLL .I
tte. 1,1,(1 Ui)t: u tIlilit ca.LraCd I CYrrhitL-d ty a.
 

farmer i L' mil.fi,, .Crs i LIi;,Iv iai"i:iu l-ty lhroiigh mi ri i ft,+.;IliIti' itu ,.c_. At
 

.irdl undunc tiLu UiM. Cook over al .Iand in if L L() 


.It a'lso u~nu~out,;t dcs;alu anrd~ ac+quis' iin of! land ;AndcUs:: dfsp; 


,iIn V li dvt L.i.Ialr i L''nu1 

,:si~unt hy..
 

individual testa tt,.. A.lhtl ,it';Lands undeIr Cul t. p.' havei v ion by 'E llr;ans Mot 

buen L; , .' U e ;irN ,_nuid I:ilrop)cal ' lrariivIl l ily :inlmbin have lW 1n, LWon ,in by 

rCd strL b"ihtLtd tW At ical s.
 

Inl mainy M vie,.+ Wet ..1(;+[lunde c~ult.i.v,:ion+ by each,.:l
areat farmingl, faily wi.l l

bu a mixture o:- Uiiof ol Ind ,w Jlo,t Ir ga,, .sit nderi c,li ,,lmlee ctlK [t i 1c1 ,
 

L iS cilStOial7'/cu toV' to bu'rn+ff.'ttCI - I nIe a(eL. nad ech .
oiIl yea Cior two, whi I anotur 

plolt that has Im'ei Iying Col I flLiy ,reo Wma'..i he lcl '15op- ;t any;ilfli IoCLe a 'VPl 

failii I y may be Ii: Lv t., both new pJoL-, pioL ; iha, i,Lud fr lo L i) t "heroC 

totler's k.l:;ilingroupi,s An,d W! ,- pi L det'v.,d froCOI tihet i Li Ic C I' patu:r7ioL' 

k:inship gro)p, in pC.perLioL n. t.ti iL ly vaIrIy I mJ'i 'rIr Lo .,. . 

. Li,'ra1meo f ),.in,,'-I in ,'iommon b t C m , iL .i a[ I .,,,.. reisoul t 

n1ot. of jn ul 1'i ,ci bt tla li -.ys'tum. of cil. tLiv Ltio . Also tI i ,t:iv.iliiu l as W eI.cit 

access to v~cn t lt+ad t lt N hi',LiAr iihL tt, ",v,.r t,lIl w. l at tribailmiA LhLi1 

W.mi I ' far Ai:;t'nnnh V idi ly,..I tpar p IloLs, L.;ii_]tI. g ilns; Lcd a 1111 Llrll 

ileff" icient- c;i Vt,Lvt .in. ConI.- ,lidLti. i n of I ti an ; tl ,,:sin impirtu ilu Stcp :III 

Li Lransit rom b ,,fa, snbE q;ti' fai:iing toi 111 prouct.tive, tvaltivatio . 
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Undler tr Wa[ s'Yrstem-; (c:1 iitaLion tuiidcd ti dtpl ete Lii. land. it..h 

the int:roducti.on A the o;- plow it: becamen ecess.aryJ-v ca LL, t(':ili I land of
 

stumps. Suc lanhd tLa i 
 ad a higheicr value, Under r ibal Luc nuic syst-Lini 

thel aldoptionr of! hniur_.l fatinjl., mL, ho)ds andlt ELhu Imp u manVl l of Lhut land was 

discourage7i;;d. A couple producing above' tWe subsistence121 needs of ti.L"A
 

imnmedi; tu WHY~[!., m:il,, find Lhat Lhey muus: A ppo)rL les.s i'or-unaL~u membe)rs of: 

their kinshi1 o p. Thius the x tra productLiol dIidU not: raise their standard 

of 1ivin.y Lile.' ;Icquifrd depundWiLe .and land',,ch 


Thierc arc thr,c kinds o rurali- hitisehioehld o fa fir: r ii 1ili a:
 

colmerc II KFrmer:;, c.narei. t fa1r:e s I 
 n L';iii it I l a 'Theid iLrad fare s;. cmmerc:aI 

Lirnici avi'e !hcenu pc ntu I,y n i: frmers f(La \Jic numuo 1t000) at iBdpiiduiir 

'hie llillber" 0 'Oflll tj:i1 a far.ile ' s - iisrcii ciocI1 Ito 4() . this reinallnl j n 

gr plip,I: ;rliip; :i Ioiirrh are Ai ic Zambiin group is in Lhc top 57 i
j .i il Thi. 


so 
 of all .Bcom cuf iersua in tie- counLry. 

The emere .t farmers; Ilatve been defined as Lii>; who fairmii Wess than 

20 ha and sell over 50Z of whit they produce. 'hi.y I Vi.ewcdcai e as 

coniipa rUa iv,u saishi;l:tyB. ca iUfl) l'co farlers. lTey 
 d [W) u:se .imiproved farmill 

t 12chn i m'.. (plh',. :vl v::c.i ll, f .rti cil , [iis1ct W iot,, hbl dl nceods ) and tihv 

hiiave1 LCi.Vc(I mrie qt'l',vIC'IifIc t: slIpipoi 'Thci an 1I i e i i o rili firlers'. 

(eeg'ent- I'fir lcris Ii'haVc R ; u lMiu " i Iy I:vv l. LIjil ig , t ' iiil It i i L a I1 -ad on 

the uat:i , ; iut.il -iirn, and i i. liLr _POi ; t lU "S . Miuh (if tlhi I ,,'it hiis '",li lm d, 

available 5 Lhe.pa riflico the LriL. cI;i ii_;ltL: ('illhiclt I ;a'ltiiius who bei)an 

l.eaiving Zii.bi i afcr i.ndcpcidcuice. EstmIiate; "I te siz oif tW group O 

erner uLcuiI. fiarmers v:I', f')1ifOm6 000 io 120,000. 

http:int:roducti.on
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Zamb aisTheavyly q;frnlrd. hs h r sor ,c A 
ii~tTTn 1975T77amiiia.-opened ,road>2ra i 1':d -lj i I ~ 11YIn 2etfs 

-* nTanzania. 	 I86in, The iometerI Rai.]way TAZARA) handlIed mos t of th" exports 

* and' 	 imports between 197 and 199 n 1980te Sou tiern rot from East JV. 	 London was reop'ened. If the restoration of the BenguePa Ra ilIway through, Za ire 

to Anol becomes possible, that towi I'li 1,Zaba.Itsuedocarry 

-~ substantial, portions of thle copper exports . 

-Zambia Thas 2,000 kil of Ra il1ways, 5,000-1 km of handsurfacd roads, 8,000 ktii.vWl 
ofr gravel roads and 22,000 kmn of other roa dways . A,1,700 kin p ipel ine purn~scrUde 

oil, From Dar-es-Salaam~ to the oil refineriesa t Ndola . 

- -In 1981,n'55.3A of the total for-e ign trade was moved over the Dar-es-Saaan 

route, while 40.5" w'as through Zimbabwe. A]imost 430,1000 metric 'tons (66.3) were 

teport ed and over 3Z10,00mietrictons (45. 7%) wer imoted throu h Dav-es $la aamI 

in 1981.. Over 190,000 metric tons (29.34Zo expor~ts and over 3/4,000 wetric tons*'~j 

(50.2'.) moved by the Southerni Route Chrough Zimbabwo ir 1981. 

-1odtasp~
couted for 1,070,909 metric 'tons: or 76.95 of the total 
foreign trade. Th!e'decline of the rot e of Road- tra n~s po r L,during the, perid, -"A~ 

1919 to 1981 is~attributed to shortages of spare -parts experienced by the 
Zambia Tanzan'a Road Services w ich prevented rea- ] at on oi' t e rl r e a e 

flIeet of veh icles~ The'-ex tra tranisport burdens1 placed 'on the Rail system crea ed N>

-~operational 1)1olems for- TAZARA. 	 1.<lj " , V 

~1th4i wh ic ih goods c Ieaired thisl pOrt 11 CO~ t c-aU.Sed further-cjif & p' Xor1, J 7ficuties 	 e 

1~a Lota of 1 0 01 0 o 1 goiis re p I e d t o ~escrap )ed ad I a-~cIwtI 0n( 

tlh'1 suf n w q~ o n s') th ~s s ' I 11flp 1(h u 0 0 0 t n :c a 

mof~ ton its majr ies: the1 mi 1hindutry 1 7", the' 1 h I,-a la IleIt 

NAenr tro Ch ml ' , d Z '' i a C OIE Ip I CIS ... I 1 1 

/ ~ N i C ~ - 1 ~1 I ~~Y ~ I ~Z A U J ~e '( l ~t J ! S . LI JI l f ~~l ~ 1t j ' ~) O ' ) ~ ~ ~ ' -%' 

http:1981,n'55.3A
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Fertilizer is transported by rail to intermediate storage whenever 

possible. Along the line-uf-rail in Southern Prov ince For uxawp.,le, fertilizer 

is off-loaded FIro,I ii into districL deo ts . ii. Uihen trouv ,ort..d to 

district and rural Vlat-,,in trucks with ,u-cn ,dn J--Lon c, ,iLy. In spite of 

the larej amouit; hailed in season, trucks are availatle. Som1e ru'rial depots 

cannot be reach d duri nq thlQ raily sea Sol because oi the poor qua li ty of the 

road systenm. Ph e cont oF transor;oi-t is ........... Kw/T/Kiii for the first 80KIll, 

............ K,/rTu for th.: :ecnid 80 i (up to 160 Kui) and .......... 

Kw/T/Km for (istances over 160 K11. 
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Crop Prodic 1 o-n 

Lo some n I .u. tu io.Ihruni> t LUCM Q , ii~iiw; I-iv10102,,, ol cr.-:u (( i; o 

cmsfrm Au tnna 17! 1 on isu~niLot nioi provi' Nu n l o es Fred
 

fo 1etc ae:i rio:eiL;; tti Qsiv"~ur, ie aL maoo c rop ei):an IisiQ tqm IWaj 

areound ihiI' u b ,itAa! nI hro (>rIA&.' u , 1h:t -IVr Ar 111051ZaiptLI N2 u West! M I t 

arie grown( huh)L.LI~ o 1.v cu"LrL prmai l s a sLL c cropi;. i 1uYO,(ut) tit:: 

MAYL:1a: o Aca ,/.:'.L Y so I u V Len Los~ rponF f in~ n. J h a 

ituus ri 

Inst.recet vearsti maudKA hL iii u f(,ud I :11 IT 3L La.! .1-I i ta; K prI.u12 r 

!o 1exoe a a1.uod pOi~t! . 

1970s e.; h onrton was onlyIIi; a ra t n o 1:t;Iroquuod tl. 

t " ri KwILi bye ;nnlA Lin~j ink .atb11 01:prdIa 


Accordin in"D v eLupiie* i p rp r t o , a q n vv n v i s i uL C 
 1 p L i n
 

yT o'd-i c-:us ;thi drin on~: forcLynitlihtiiit.a-l am(d 

http:huh)L.LI


Zamtflbia :\,r "t r;lr l -a eiopineti : L.EdimL.d, A .; h i i aiirm u 1 Lhe Ruira I
 

)e el op lentL (.I) - t'i n, M 5:1:;s tLirL-d L.,u wlh al--:g qWilI I
i gr'[ I I:im.--* til
 

500-ha 
 j.in I :;W .I". U 'nil: C l ni:sawh "itproject .h'i' hi 5,(00 ha 

irrig ted.€ i
Nh- t. F,,ol o. t h.:sc: projLect!: Will Cos;ctl: O I! WUS ln llon.
 

'Ilw(;P hali Llicrea:s.( tIhe whl~l;L:pr ice from US $28 LoUS1255/kt -- an 

increa: se of : n a.': '2.ij , Iinn lse oln. Ilte til inlt i i nr l-k:L in: i t;: US $ .15/hg. 

Other :in.nv21e2.s rreI'dutLy , eption; ol farm eiqniiulil., prfur~al L;Ll~ll,taxa:t:lo 


and fore i 'n uxiiji'in;i allJwan~ces. 111 l mumjb block, accord ing~ LIThu~ no 1 lhi 


M Hurd,
DIr. TedIlv lA he Leader o lftic .ali: p!.ogrlw, i; tIl r,:.I;pluI:3c from
 

farmers.
 

Cotton in Zambiai is priiducei d m in: .$yby b)th :lli and;lt 1.1. Iarmeri, ;. Ill 

1978 the state-o.ne'd Li ;t Co naily of Zoimbia (IinLco) Loo." over .I cot ton 

hl;is o.ffl;icesl, inlll a"ll .. .. iilain I arc.:-; in ce tr l (.a te n 

in,a ru In,, e ~Lcr ;t a n .ran ,1 r vi l- 1,0 1-co n! nc s f- ii< i bLn(,;t ,fll 
and southurii piroinc(es. In addjlL-in i.L has Set. up 300 colL~iu-lny ing statilon:; 

C011i11 t L I,I rotI: . i -Iial ,Ill 'i;,, Ini[iot n oia, 'f,; (:I ,ii UL m.I!an -n LlI, i'i / 

31,00) ha an. l,Ji i'Iqit' 20,0i) ;ilml,s. ILlnic' ii.i:; '.s 'l i a i ,I.;il of I-!! H:2)
 

ni.llion o t-V;lint /:ilai, in'; ct hIt ll iilOIut rL' . I I. 
 ,98.,.;L inL.'d y icid:s xwic 

20-24 1 lt Nl k., ,11' s;(.ccI cot Lon pr vid:ing 7 I ill ' oul lK. 'lh is i, 

wellI. a)ove Li:u r q f LO 

million I-, ot i Nan .o ,t!d o 

ljlLu i ot W N ' llsiIo mii! II . lIL I 9, 1 t;irpJtlus ill :3.5 

1 ., itl , :;sIi' f i ir u i 15 Zamia U S $3 ./ 

in.llion. L,{O M"' Pypc-s.i~'~ no,.tc, co[.LLol pr~dulk i 1( Iuichi A itilJi Q~f illM "5 

.19,835 , g iV 1 t2,0I)J[ of Win , of whic h Y,0(0(.0 t l:; Vil Iton"he n iiwild locailly. T 

,:n-dii.u1off c hia'., .LalI:;t r'cckid ;g!ove'rne nt'II l-;, ll r ll ini 11n i t Iolltcl'c ;l-;,.; 

produtio .l
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By far the principle crop moving into official marketi ng channels is 

maize. Collected from farmers by the Cooperative Uniions the crop is stored 

on cement hard stairds ,,l,silos and transferred to iIAMFboard stra ategic storage 

sites. The irpirtov ad variety is ld in 90 Ky baes by hand. All amounts 

moved through Lhe:e -fic ia] channe 1 s rante iromiu over 3] ,000 tons in 1979 to 

over 693,000 Lons in 1921 (Table 4A). 

Producur prices for all 
c ps have increased subsLantially since 1976 (Table 

4B). Maize increa se:d 254 soyabeans 2481, whea; 200V, sunflowe.r 2080, and 

groundrnuts 192W dnhrin-g the period 1976 to 1982,. lihe producer price for 

seed cotton remaining relaLively constant. 



TABLE 4a MARKLTLD \.GRI CULTURAI. PRODUCTI ONrIN ZAl iAli\ t 199Y6(a) 

Maize 

Tobacco: Virginia 

Burley 

uqa.r 

Kroundnu ts 

1rfvle r 

UNIT 

Tonnes 

1976. 

7,426 

6 ,262 

212 

31,02 

8,371 

13,079 

19/7 

693,000 

5,586 

212 

71,20 

7,229 

13,3(u 

973 

b57,000 

3,Y00 

26d 

73,00 

2 .30 

11,55 

197.9 

J31 255 

4,590 

381 

102,118 

2, 31 

12 6,9 

1900 

382 ,988 

4,27 

554 

11.01 

?,02E 

2W79 

1981 

693,311A 

2,319 

665 

W02,2 

1,3230 

19,p.2 

19,q) 

0.,"2" 

1,P1 

7011 

117,00' 

n'' 

.,edt Cotton 

ZO t 

'addy Rice 

Jwya Beans 

,of fel2 
1a ((ni Leaf) 

3,891 

3,459 

2,224 

944 

33 .1 
-

8,929 

4.741 

2,090 

1 ,274 

?4 
'34 

10,,o, 

6.00 

2,97(0 

2,W,, 

5 
'"4 

1 91!. 

4,.31Y 

1,686 

1 ,?94 

,670 

2,511 

1 ,9.9 

17,17 

11.47C 

2 ,073 

, (1 

1. 51 

2, 6 

9.10 

lttl e 

Mil1k 

'ils 

1'Is 

M-at B:irds 

.a/ old chicks 

( exports ) 

Head 

100 Litre 

1lead 

Mill in 

Million 

Million 

77,000 

10,530 

50,246 

178 

11.6 

1.4 

79,700 

10,353 

35,816 

173 

13 

1.13 

80,000 

U,53: 

42,388 

90.0 

12. 

1.3 

14,000 

9,326 

43,116 

15 

12.2 

0.4 

10.=7 

47,894 

137 

132 

0.7 

100,052 

11,105 

41,00) 

113 

9.9 

0.2 

05up 

05 

10 (M 

i 

OIJ{RL 

Notes: 

" Cent ral Statistic,&l OfiLic, 

(a) Year i idirate: and uff 

(b) Preliminary 

oud Ministry of AJricl(: 

hIaL'vc ;tinn s:asun U.9. 

iture and 

is,.,/8, 

Wa etr Developient 

j1.,,3 

!~ 



TABLE "...ILFJRIL PUUUCE4 POlCES A /II. 

ti'161- ~ ]'77 9190') 191 198:' 

--------------------.. K'W AtC 11A"--- -- --- -- -- --- -- --

Maize (a) 90 kg lag 6.30 b.80 9.00 9.00 11.0 13.50 16.00 

Grourdrts (b) 80g [Iaq 25.U0 28.60 32.00 32.0(JO .0(9 .q6.05 12.O0 

Sunfi ower 50 kg Bo 10.00 12.50 13.7n 13./u 1,,o 17.60 20,.75 

Soyo [eans 90 kg Bag i7.00 21..50 25. 50 33.00 3 .00 26 .0 4? .21 

Wiicat 90 kg [ag 16.0t 18.00 2) 00) 20.u >1.J00 2.00 32.,() 

Hilk LiLre 0.12 0.20 0.1, 0.25 (9.25 0.3b (0.1, 

Paddy Rice 9(j BAgB 16.2U 1.20 l1IO. 1.00 18..( 12.60 22.0(1 

Tobacco, Virgimia (c) kg 1.04 1.45 1.45 1.51 1.57 1.65 2.10 

Seed Cotton (d) kg 0.40 0.46 0.46 0.46 0.46 0.46 0.17 

SOURCE: 
 CenLral St'tistical (.)ffice and Ministry u iAgricllture aind Wua'r D vp on 

NOTE: Year indicaLte, endi of Harvesting Seanons, e.gq. 1981/Q2 - 92? 

..... .t~d .;t'l'lj g ,l~l -:,?:] 9N
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Fruits 
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ANNEX 1,
 

Soul :-!--XNi ag I ,, ou ps l:ve been idon:ifled. 'hu .;oi F i, sifJ ion
 

system 
 tused for W Sol Pip of Afric;a (D)'lHooru, 19!,,"+) is; used i or LIh.: 

desc r ip)L tons wC hu wil lThical dencIp;LI "f 153 NO soil1. 

;r '.'va LP Soilprof iles are I Survuv Rt'fCpoIC7 NoA. h aind Nl. 11. The miln so.i 

gyups are red clays s au.v'+eiLdt -o ,it)L : bl,,. ,si n iJ -, ltys:; , M u;et,
 

a LI;vium, lIoodpl Ain :o Lls , dnmbu 
 soll.;s, vally v soils, and roct'k riubble.and 

Ge Inral du 'i-L Luna prL) harac[erist:i i..L ofl Le mijor sol]land lu arit' Ics 


'roumps are it0Ltud bel,(,ow. The p',ilu numel)Ls roL, 0 to s i o- ldo 
 t.i f Lfed on 

map. ,t the Lanajni-; K Guam,_profi lesu; ref Ie"[ the soil-J urinI' laIn t 0o:;. 

1. Red :0,:; - Sus'.' Are tvpical ','wl [-drainudw - l, ;o v lie and1:t he 

basic rock . I lt.)l' t m &I v', av, dark red c l.mr in oLth li e' ,tiL F ; ! mI!I): i 

Moderateiv well L,F ip< r oct:, W ined soIls . wur r F" vP A. ,a r1" 

>'l low, -tI ;:+,v .tl 06 A det)h thm 1 .come in (tuhn Those no:U. livn' 

in te:.:tmire ir : l+iy ,I 1v WINm to ctv in,tin L' pso.l but &Vct a cla' : xLth,. 

in tlme . aI,.', Lt I FTkl::tm,v d't,. ne;lwont but Iml, I iot u ,; il:' twt' hmlihVe lt 

to I tinck outrt ps), l sowld 
 soils OVIr bIc:; i.g,,enu s rocks (such as basa lt, 

',ab i) o, tc(.:C) ! 0 eth r '1T, rockh!i: :, or roc k [)o,"ldo -rsat a mod, .. L or sha .o. 

depth. Some.suits I -;l h ve quartz g IvuL. or laterite in Liu s bl;.m i . 
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Soils i , . [. e l ay:;.
 
Classificatio,: F",rruglinruS: tropical ;o[].s (F~ur.sia lit~iQ (Jl).
 

•[0o ca tL.i<,[!- ;,oa r II],t 'C ) ],l L ' 'I J ' ~ l C 

'opu'gra p1ty: (;IvnLI,, slopi ng,, Slope ,%. 

ParvirL ma Leri. !: Biut iLe :chi:;c.
 

A ntiu a I il a I : .i 0 '11.
 

se:;uri pt on:
 

,
Ap 	 0-6 in, dark reddiish brwt (.Y ./4) fine .nidy loam ; moderate, 

fitne, nban tt a r hlocky nt" unu ; h a rd wh t dr-. 

B2]L 	 6-18 in, Iar: cod ( .0 111/6) -,ni, a ' ia, ; :tliog, fine, 

,llhall)"u:, r kloc2;t I e; '.Jlw l dIy.t l .v ,tll .trd 
g22L i-4S i, rd MANK" 4 ;o) :;indv clay; titW L ye llowih red MlYtt:.i1; 

weak , intic, :; Anguil.r M ulcky ruc' ,.,; veriy hard when i ry. 

la. Re ro%-;n Lo 1;!i;-- I'icli , areW :;lt.'i :r(s .'iL.:i 01a tolhe Soi '1:, hc:a 

of Zambia, are I ik t h red cl ay in nm-A AM i) o e e; hi LIay haveofIi :troer. a 
l ightLer 1 ,;,il t,,:.)n - a i :-;.i v l)amy)lolm aannd ii y aa lighter ;ulb:-;o iil 

L.::Llr as -11 ('..s'and:;,tt'.' cla 5, i t oady,c :;loimcliay). I'l",, are mti+n ',' d- e ) )ed over 

gran i-(2;silors ilt> i:.:;	a '.: cii jilta fit.t ye) V Lor-t'', .wiiutmiiL:;i- i t -- -itoliru(.d 

la ci iurnoiN ,Ie, itI,, +Li).tinlera :; (;t( Ii ItI.ck ca, 	 at 

'rol I 1II :,o . 1
 
So i Is re +Fer.rnc", Rhed 5row.. l,.amns.
 

smI(uiy --' ) I -	 I I, 1 1 :rkI)/(Iii I11,i i S IU I ) i i 

1 1'.-eiI t. 	 i:L i I i lt k, 21 rimestn e, l)u. hsibt calc.ilic;lL .. 

\11111; Ir- i 111 a 11 4 0 ll 

AI 0>-7 in), dlark redlis-h brcovnt QSY 3/4+) s-andy L.oam; we,'; - fine., 

:;nharngi I.ar 1)1ocky q;t ruuL " re ; m;ligtt ly hard'+ Y.+he"l ,Or,.. 

B21 7-22 in, dark redlis t.wn (O.W'Nk .A/Vi) sandv cIa' ,'im; .weak, 

co; rtr;t,, t- ulbi ,gi a bIcky L ';L i iicL ir Ie;" L c:i t..lt dr:. 

22 38 i ru. . I '. o.. . .. . - n, ,d ar;k , O M.' .T 3 / (6) wd,y ki ,a'y l ( .uN ; W...Ok , uod s,)( 

; lia 1,"l Ia 1 1)1o ']..y t.() mass. i Ve ; ha d~ ,..'l -(1, ry . 

http:MlYtt:.i1
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.\r1rII1.i I 1 jli 1 1 : I i 

A~i1 I':i IUYNj 1/3) f'il, struuI"m ~ine' san1d; irel(Ics 
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ClassificatFr~raq u L i :1il l~ i ) (Jon: 
 nitia 
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dm4 

Leahe 4II swIL' of 
-77- -,7-7 V a'~ 

ug ly0"1 l 0 E. t' . iil 1)11L )le l r (Lh~ (I','" r1 


a"~ty, aI'IPa 
 'aa 	 a' 
reain'al~ a' 	 l Iy "cidL ma im e'il 'a f 'aa n''''l iv l J 

wea liea" ' l' bl Is'.~ d -n 


ston 


r 	 S"'Ob l T e .ffe:noL.CCa a' b j, 'b i-a L e 
l l ace r e( soil in~h aav'a 'a'Il''avi r 10r ac y i idf'c 	 a"wiccrcs - nt m. 	 aa1h.).S20..le s- 1. hhhe 

1, bloc s in Ll 0i 1 a r ry. Thi y, 

claytout a'ias'a 
 nurint 	 rdM t 'op'la'a found in,"'a 

oru so 	 usesufa ce)t o Noeths, t hey emnoral q!- fetitfzeoL.0eablyd orne ftle 
4

ag j'l.X 

less''"str ikly ,L beacalied frsom crhesen so I. s- duLt or splls o hay, rafal ty'h.l 

crMaize insothedlksmaio sb wnth al] igh' liayon, hes e sotis 'Yields- eo 'a 

clysUS rlrence1p beached red'brown oalhas pae 	 tero.iy'fudi "<Ka~''4 

Cildasied i a id sn l in Zambli aaia. a a ',
 

Paen ma I Sandstone ai 

surAce)al ralt~l~,fom 1 51thein.	 s a. 
neura~a 

Ala, 	 i , d, 0,, 


-6a a7.YR 
 3 2 s ,' ad l a ;w 	 a a 'a 'c um 

s likly., t tiJ'eLII6'd frjabIe wthensoist.ui sel 'f ey~rinaltaal
 
B21:' 1a5es'ia-2d7lt sils an bo 5/6) iierldd. chy weak,
liining is 7.5Ra a'aa' 

sua 	 gu a bl ck stu tu e ft.'~ 0 ~ 'a' a'a0a' 'aa~ 
-a b I'a~ Cai rm wla'e'a' moa 

7-0 ~II13a n qs 	 ,rd (Y a..) a Ild claa ea ,''C y in 
s 	 bn li a b'ac a 

'a:sLr or ,c ri bl ie1p11 Pal aare a
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Soils refere&nce: e.4e red clayvS". 

Loaion: -Ne ar Banncroft, WesLLeru Provinjce? 
Topograp~hy: e; lvl 

*Parent ma Leral1: Lie.OL! 

AnnualI rainfall.: 47 in. 
Descriptiov: 

Al' 0-7 1n) wekrd b 4/3) satndy Ca la,10-111; we ak, f inno, 1 
--. blcky sLr~tctur; loose whl dry.:4 

E(I7-8I;d r IOR--3/6)(rd sandy cLy lam, wen < tino, subalguii-1r 
)1cysiictle; Friable whel i1mis . ... fKW7-..5? 

rl d(IOR(I 3 / 6 ) k.lay; masve;FCiable when is t 
--. 1322 11-6 dilaI k red (O3/Yclay ; mass ive friable v~iernf111ist. 

The red cia. aIre rate evyfy, culLiv ation both whel (Iryvanc 
ct fin w.et periods they cani be Lo .k to cul~ivat byImci-ey *s Limt

(Ic~control- cam frovide t pi1b1 em. Cultiato byiaehiines 1hen V 
cpactsth clsl.cuigweidhotpilctuigWtrto stand -i i the plant ro%.,s Lihls anjmagi-L 

crop)s such as mai/e, ccotton, mid tobacco which do0 iioL olurate waterlogged. 

ThIe red brown loams are better sol, inl 1 ~hs rospecLs . iloweve r, ,, 

undecr Continutotis cultivation- the topsoil Structure can break. down, makding U1h0. 
s a i1, hard when dry and ~scpil to erosion by hieavy rainlfall. On both1 the~ 

redbrwn jams and rcd clays, erosion can take place ol'qie gent],lpewhere Large fields, ate cul.Ljvaied, and soil conserva~ionpractices need to be -

Fofllowed to cont~rol runoff'. 
lI . St Oil" Lea ]-y -n RdM111sm--Th 

'<~ 

roJRe 0~ so il "ire 
de~veloped over pI:Il)i La rocks t o the moderately ]la':heif red sotI~s buL unIdeQr' 

codii ibe< h ci oer Io dnesp the~: -'inal a wez im. Lm, 'st rnaI( 
r,~~'~s mne s ;m gn 

* IO~i l ove so 
n~ (I4 

e 
-Cosald ti 

reId, 1,h de aey eachs ey so~lays are appear re-t'o r 
l-'Wdd.-cpebt h ronc,,., boLl Lhe LO L.U patchesubo ~LII L~Ia .~mII FrTed difr1n ~ 

0 



y.. : claWhen : idr i . iiEvetr , I , st I L' v hig, . dii. ':i ils ovrSl i) e t-qui i
 

the ubsoi Wl- whe i ndi d t T soi(ta ,ii,'rI :; ni,lv or ,vI: ,,S
ui l lS ifs .'i] y ,i 


;t.in g, ac i ,.reat ,ol,, h ntLi thpi. cI , ha:; A .
, it rS]Lo ih l fiI)t.'ui ;. 

stL',o .g y le~lched( red' ! t :notl[.ils-. 

-ni'sIit in l tom,o tl i 1:o 11 (, 4 It I ciy, o in Lh: south 

hi Atr A 1714t S ~prnvS ; t ii:; .) St 's Oi- l An I psu;y cj ifi i,T It-V (I 'J rii 

. r itlintutfro i soil s .al il: lthu arthil a, i, ,! toc(r.ck I' i,-, l loik w5:hen 

dr Tasill W in ilt i t st C id l .. il Idvsq triih iLghe lCott I "i laii u " 

Tian sita\)' itional t ',ilr l IAr uir iocc bart basic c i Heta " t il, a,,il iSt. ;t du i iNih 

,I trid I ov cari t : ian tIs , r rits a I d ll:il'oI t transi t : I:.;tnil.r leh ".11 

ati i.t , , i li n Air v ti ie i- Lhei . r oi si .i i r t Iier t.a iiCI s(i ,-. sul iiip 

uigi iihe i ro.i, inib r , i-ili so.in, gJthiit i" i..nd t eue.e i uttiii.ie ptarteiiv I B e 

Pr]of.thflu . i 

sa , ; I t- 'i , I,i.waty liin'l moreIiruaiiil 

Li i' ui s "t ottn fi ir: 

iao td' atlwir;i : of i I 'i,'.uL ii, i' ,a I~iiredi"i MIaOVil iCiM 

l esiiou,l le,: ItAd, it W e ropsit.reli sugt;ifor Ian . 

pias(-IlLc i.anLur ; : ,gr w i tI llu; 

\o lillIa re i ol t Ii .3 1 ill, 

to 

h 

oIllI.r 

v 

il ,. 

s fl 

TOhy;i, 

M O), 

a 

alt., 

Clas ificic tionIM) Yo rill~ 

http:toc(r.ck
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ine CC 111111CL iih l; Ii"71 Q -1 OW N
 

H! -1 in. ri tr di' t n Qi R e'i' ,e I, io 'Creten 

lB21 ].3Cee in, Val~ WO Cad t 'Ql c ec) erry c!v vayI JVW 

B322 29-100 i n, i ih rrd (K I 1/5 :"WYii CIA ;. '.'k, veC ry. fin 

sliiele'ril Iii Ae c Aiir :;f cicH Lile ; "'.cv I i eh ' "eJ'leu HIuis;t 

2. S;,eMv: 'KSoei :---SiIve ldl tcjol Aa n!C ruWd. liLe Tho hawei, 


w Lii Lii'. IBl Ec :. ~ i e :Co !: e)f, cil 

CIC)'C ILit L ext~uIr" "e th- I 'Ii l(t.I i uh:; , .'Iic e', I flircm CtiyI CCII'l to 2CC le ', t. lay' ini 

lit I''i''iL so;ils. li ,C InInmCC t.Ire' i AC grvC inn e'i'i.'e' thtC !;uhsorbC i I.. TI i
 
\!;i ~vsi inl Lhii ''d~'> r Sr i 1CC 
~ An uCth ; I mie ;itLiii . deis2Lanii ae'. I. i t "'P r:('ee 

uCCI.'li i;; , Iniarrc. vi~ ltw " -rig liieje' Air' ow I
 

Roe'ck; oilltcro'j):; C)C i Hr i I 'CC'I' ..- j In;.
 

v W lie i t ael 1v rr Cup lnd 

usIICI C w''. I''2 Lhi'Iy dark gray!' h:-e " Lops&CC~ I WICICC inie )o Liii' ie'Cete'Ii l 'CCII 

maLI's. T iO qu C Ie: 5.1Cr y NA1eii ' i CP:c X' to . r li~e,.ly I ;ee n~ h'I e'C'.Jl it. d i CfCer I 

soils. IL is tx'lie'rl x'ridle And porol~is butl No'Cma cIulLivnlate Wln'Is~t I ;Ie 

ra L h r ('eilcmp C t swCC C 'Ie,. iCC 'b (o ''.CCC:w i %cCtho o upii'in fI'HI' imT'C l ; 1 -2 n!i! 

usua Iy mLpLLIr elce''lI .1 I '..s l Ww.~o'!'. C:ec~'iL is arnim'' e rCJcCiet I'v dra'ied h
 

peW-ir (CCICCI2 theiran C ::?Iee'l rel
And. l~n ril 1'.' IIvt' iotrc It.!; ''r It -I I te' in lI It 

wI.Ali( :,, vC'e inI nI' XiI' lot -L ilii V n aliel i121 l LuralC valu ie'. 'F il'ou riicCJ 

have beeii f.(' (C l 1:; AN't '[ i<C 1CC I ii CI;('ijheeln I. Ii'' nitIC , :;,pc'Ie aC'I1i'. tIce C' 

'CC 'IC It t I'.' I~ '. rlit' I ;andvli I dIL S"CCi ICs- - Ii C i hie s I heltl, ('iICna I Cl 

'Cr i I. welC.''I ileI' moCC~itcl Lnder rli l conie IL idu12.s Kc lt. t.'Ie Set I C" CCII 1 oil 

ill,' ldfC' I-L" sltl'!C e ,I' a r'et,very ge'~ e'Ici !yX i Ul P uppa 40 C m, th- ewerY. 1%t'SC 
pr v d 
 Ag i n! u a so ls TheC''d Ar]sv i ly s iAI r V r i i 

iLobc o.'et ''CCCCI . 11dii qiec r i.'c;CI'CI Iercrops r iu..' od!V 'tdrCIIg i r tA i iiiCle' IN( he 



Cu].-Livation of the:;m :;oils is generally e'asier t~an i, Adjoin~ing red clayi S;Ois:, 

ex I I. iv a ltpu \4 .'in;L:nie :r e [. Cottk' Ve 1 tiIA LV Ie! I Idi-V. 

i zic t r .:Led] ,)1 1i 'ii ,. i , I1y Lh, f-t i Lt o f , 'rL '!; i)I I:, 1 i, l( ("i l( ' V\ o , ) t, 1 (o'-;]>'L1i 1 amu'I oiui~ eS: iS lilryu h , i e Iaili e Id"r~it.Lhzc s 

Lhat add![i~ol Wrk i zv 'td:., 'essin,,smdy he, iw,,'!:., 

i n Lhe ouIhnrma. nd:ctsP, z:v ,,. prv i A:-- ',,oIlI) vi h ,Ir id t , i c. li appe,: .anc , 
Lo Lhe s.o<ils; ,h,:;<i ,., ,above Dlt ",ich Are, :o r~igly ",r very.. w rong ly ;acidt in 

re Lt i )II .1 It1i: a ;I LcI, a1cILl yi aic, L A ilu I rOVI''I:;. o s -!r n L'ru . 

,pro .vilcu ,and pos.;sibly.. il tilia sou;r ' l dltial ,e,1S;t-orl p i nc',ii~s., .are s;nl vdV t-[l s; i J.'-: 

with .awhiL..e :sandy mpt:swil. Mrso re- bleached, san: ltv.dt s.oils. dv ihpli d ~im,,,, 
in subnroup 2.' 

c 101)1~I It ed sa I I I at,;I i s( )1a : -IIL II LI !tr
Prof-i Le No. Ql 

- i j I,( frt n,', Sanv , I d . 

Cla is i I -i,, : ,,ri:.t (Q . /) 

Location: .,' ki, I.,rot,: H:;lt i/a, Ct nt, a Prov I uuce.
 
T[opogra phy:: A ",A: y' lo,,,.l plain.
 

Pa rou!t nl.-,tL , Ii A] : Sch i s:u.. 

A 1 22' . . 1 : I1 ,C i I i. : l t 
~e';cr iptt ion : 

A] 0-3 ill, ve , darII 5.,VLi yi h bI I I ( 0I,1' )/.' ) ' itleI '1.jd; weak, "i,:o, 

A\3 3-W I'.N, h .n (1 "/1) lonmy s.andi; :; r~u tur l .-,.;; s-oft ',, 
dry:,. 

BI1 17 -30 i n , s;t Lung h ro,+wn (. . 5Yl- 1/ '.;inly Iloam ; w.a k , me,:d i tm, 

:;' u , ;. u l h l o, c k y s:; 'tll t l r pt ; :; i g. l y ha r d N' ..l hc ud r, y . 
Lii ~CI1t 11 1v;tiltdr u e "B21 30-48; in, yellowi;tA red KYTI 5/0,) sandy,'. c1;q,. W m; wealk, mnedimn, 

B22 48-0 2 inl, yello,.,ish;} red:(0 0 5l.'!/0g n;,.ndiy. M y;,lu.,;l s;t-ru g, Fine', 

:'ll;* ); l" { V s -;tllll. tl LI[ tu rl', ; !lid t', ' d.', ry ; t , th inl ; tC) 

co iso il-tl'-l~-d11'l . 



Pt-tiI 2It i d.' 

Paf r(!11L msa I. er iw I:i L t
 

A n raI it! I
aI 

s ru LLul r"I un ;': C . u;vciry i obI o Whit i S;I. ; num., ,H:. ran:; 221,o 

C213 . 7 i 1R Ir n hr w 4/o w' Ii Ill I o T o;!iii 

'uu a112 ,2 a~l:'n-LT ' nI I liif ;2~ vp ry IrIa oint aI I l(Ii 

II i'.'v rot s ' t~ l II 'I Ll 22Ii X I t I (' i j(11 IIii 

501.:;. I 1 1 'IJ in,1 L2siVm( hr w i/11Ti WI5 l 1 2211lo l loam;' wr I i ~ v sl:1111 

U iC J~i ~ i : '' ha r.dT %'LI L Ind r,".2.T F i: a E I 2' l w s 2 1 ii I t V 2 

11C2iwI ll 1).1 ::IFIil ! l(1(2uIAide*t ' SOIs -his n1.: I: .:T:112..: 112 won2 "I At 

itsu a n i' r ~ r l p o i i' .;'u ~ !i 

~ ~rainfall ~~ 1- ~ iv ~o()i ~V' vxtd11r~~ ,),ijii~ ~ ~ ~ ~ f 



1) 

Ili the ;<tuit 11 :oil: is , pl Anid l,.e& ouoi+l;, L" b ' c.'l LivaLrd,< c:;n be use:(d
 

for Virginia Llnbw(C, 2t33 OLlier crop
mai:ze, aenld ote Crui:; reuirin' good draina., Good
 
yields(, ca,1n e olb ta ined vwi.3Lh eta.,vy use;,31 f3.'(t. I .t'3 
 :- 'iiti 33;t' ,an li me113to c.rr'ct
 

aci li iV.
 

Ili t3,''ii,* 't ti l.131' 3 1 ' hium id1
3.l otdy dl ,'t( 'i,Ii ,33u33(333. .ll:)':; 3 , li i i (i3.o:
 
Ie;s'; sitiL:i W3 Vi, i n i t l. i 
 .t33n m.,J , at I 101 3 (, li, I, I but c3 ul:; I)(, ',..
 
PinLeapp)l] e:; diii]l I;3(3<3L gru. I
ri I loes "A1 wi're ii iq, 033 i Iho lpro i'i ,.-Iion I And, 
S3.3 3133 (:3113+-'3' :I3 , ',13 ,13 It'p t ti;i ; " }'+l': -tl' /I32II '(3V',I'3Ifl3IL 1we '383'.; I iii J_',. t31;i 

fet l' zr:- , And Iiq..l3' 3' ;3'; i iii ,, i; also p3o3ss;ible , fur d:ii': : ::: 

3eA( "I, tlIe l:Are,..(
'3:'. It33 ;:',3-.1'' , 3 C!1 the, 1,:t.ru3111 I', :ict,.i ; :+i3l ,.31Idt
 

So il:; in t ' 3.t h 
 M It M 30 lthe4o .. ii3 as Vp,3, o:;3 ii.; l ili a I ('WOI' (' rilo3i l05.{ poLt.e til
 

t h a nI i.ht - l 3'1',3t ' .' i '.' lac'o :so i i ll tlthl,.' s.eu L h . I I a rI l rom
233rte.23a"s 1. t f 'L ru dds , 

ii. 331,ndl - i :;((t t'.'er'i3 :; a 3 U.3r llt 3' ., a2i 3' the, im t. 
Ir '.3'" 2(c t's, Flo t Vr 

L'<.l'. ~!,. : l~lI'' l~ t+ oils;- Tlhie:sp sot ils dii ffer fri,,n ,ot.Jh r sau-.i l . 

,soils-; in haviv i , .A li 3 :;u). Q.01 ll ',+'.+,e %3"h'3iutt a.e1s 3.. .3 diiry, ::. il3i,(- '.' 331.,:3+, I 

su .
[h (.h Irf t r''i ma"3 ha t.3 ' 3,I'3y 02333::m.' ,,f u',0 :0st .humi i ;:.,i1313 n l3lt ],t.'33', d ' i 'ldl:; 
.31jjt'I " 1 it',' . ... '.he lct":23.'-e:;W :23:3111, ly .: 1III3o:;t 1 1 \t'' I l2Ij3 ,:nd areasl . FX't y 

IIIv ' been, :,'on (ll3near An.d.' 013,r pla,ces3,'- in tie tn (,23l I lt.Aho1 bu33vtL3.'ii 
.301(ia I ,:.Lp.t i: M3:31v.t 1no:,,.,n, 33,. is i, . i ' . ' ' : v. wtj typo +,,ho <1iove 1 n. art

dI3vI' Ioped 

Prufilv, So. 17 

Is ',:Soi1:; 'fe,'',, I.3,1333i :2.33,Iv('l L. 

C l s : ifi . L i : F31-A. " lii i c).
 

Loc;ation: Neart s,aw+-I,, Prot.vice
Q N'orthern~ 
isl~ I ' 

.
Tloc ~i. " v .t' ,.' . , , e:; 3,,,P i. (:3,."
 

Iopog; 3a(phy.': ! ,n'[ : 'A (33..- ,t.. u 


Anlm i.t I .3 iii .i I ) i3. 

AI )-U i n ,31] I ' io,,,' . 5 'R 2 ) stan0,-,,i(.) (7 3/ I oAmy ; s .L .' 3:" 1 .:I; '-;so I t 

B2I 6-I8 int, bro.,w"' ( M.',. IX 1/43 .U+;,. ('I ,37 133.3t1," , , 12, IV I jl t 
(;31.,(3n '.- 3i 1 31.,,I' 12'. ,) 3 .:3'(3(23i+ 3."-3'l( L3i i I i+e+I], '', tt'3 3330 . ; 

B22 18- t) in, Xt3,I33.t I'owuI t7.7. cla 133.3I33; 
fille s; hl i1,n; 

/l i) bany u;.y WWI231., \'e3'y 

.a M ock'l;y or crl- 11 ,s;trul urel't; 1!iahIj ,,li t'I Ilio-is.: , 

V 



Profte 20--No. 

're crnc: eac~ed sarndvel-d 

.l.ocaLioil Necar Mu ftiira, Westen Pcovince 

Topography: GehtLJy Sloping, s Lope 1A 2 
Parent material,: Biotite schist. ; .. 

.. '.. 

~ Annual rainfall: 50 in. 

Ap 0-6 in, da rkI brown (7.5YR 3/2) Fine sandy J-Oai; :,tructulrej es 
friable when mo ist. 

BI 6 -20Oin, ye -)w Ii red (5YIR 5/6) fille suid(y cly 0"111i wea k 
IMediumil subangular blocky very f'1n ctumbto til StRICLu re fr iab1)1 e 
-when moisL. 

F2 ~.20-60 i) yel.lowis 1 red (5YR 4/6) f iic, :Thidv c-lay loam; wea k 
very fine subajigular blocky structure; friale when omois t,-

The bleached sandy topsoil. varies from ai few ceniiriers Llhick on 
moderaty wLt-dra ined sitLos Lo -is mu~ch ais 50-100 cm thick on hu~iperlecLty Lo 

.poorly drained site., fn the more poorlyv drained soil", therce is uslial l"yweak 

~i~wV o~ lig nrhi 'Iye. andy-hI upper laver overl ics a sandy da'y loamlto Cla 1%erLae- soetme0(Li1STIjS layer, IIm friabr a ly porous 11 
Lhe abrupt change in tecxtur1e causes a relaL-ive impedanlce Of driaifizagte Hoder-ftely 
well]-drained soi Is yullow.,ish (orange) int liare red s -trbujtl o)Ver)l ic 1 redj 
and yellow m1of-Iled laIyer 'at 1-2 in. Imperfect ty poorly din iuedand ,oti h, ry wi sli brown to grey 'in this laycr aind -stroily moLLt.1.~ J%!;i oh 
sandveLdt. soilsa gravel L.ayer 2 occulrs at a varia;ble depth ii LlicI s o i I andc 
ha rd laterite OCCur1S inl SOMo.-

Thiese soils resembieodIeralc]y leached s~jndveldt. sol], in t~heirl 
11uti ient propertmes. They differ froml theinl in be-inillyess w~ei I d-a ined, Despit e 

Lh impeded dramige theoy ofteni seem L~o 'he uiscd br uyI niri~ia Loba co anid 11a iz c 
- although yieclds,'FOftese crops mist be redicud tim wet year!;, Cul tivatjL.i)i of 

1. oilridges hielp tI 'cropis e. iii0a tlwes ~.sdang aiprv 'I'e5 IIWhich occilr 
amre sjo .fLatLtLIaL provisi~on of an cextetnal di. itnigC oulet- iUi rft ijltL, it least -''.rorI thle '[(Lnd'Ivjnl CtEi Uo Iht,o th 'om Is havevr Weltl, tcij
 

" W11 LCI
'd ChaMSes thc s tir 1ace 1 lyor to Foim a cap and thmerc, cIIn be l~ocalI &r 's ion11 
....-"wi'U ti:Ficlds 4f ca reful coiisemvati on 'practicus are noL f'o I ) L!(. 



. , Pa'.. laly Wt:ti 'llr Lehighr ainfllv ,roaAe-is tii ndIn:T u Luaulal V1tlky T ht, 

v [lallie ,l tr", gly l cach,', mandve dt. Sol'l [ip t.oHI. ,7 lI' l l ,,'(..hich 11A t. a l"Ic or ver;l. 

dna r ll r, )lIeo. r L,ill a .. e I <,'t- h f . .',00 ,.,' ,iv Allis :;.,. ,to 1 ,t du 'o ri . ,l co , e lli ; Lo 

Lualtuliel , i'ic .'A:;,r , O.r'o ! -hal il ii.il hl,o, A-' ill i o ' i I iers.,iq l y.l l ssVV 

'.;;llli111 t som,' " .' A. r I'.';,A i q; !'")t,, {I i'],''~"l l' "n.'- 1 i a LW I "L h rll, al reaml(U I ", ; 

i nchIPnd , i Wt y !l, -1,, ,1 f'.'.y , ha Ar whi dov,,1 l, i> ol~tr cano v . T , in: is a i t iop : 

g o od oil, s l '.r , y' i , :;is o ; t I' 


]lim~ ingc(.w " : v iry ."s '. 'i i'"r : ,i. Hwav. useiliii oIl 


': t ) P .< ,,.. <li:ou n !initl-S , I 'ih c,d in li,,; (. ,)ho i . ' ..," , iI M L r f I:y 

Id ,he :;!.: w . i t,),, and . othe 

tha Ll i '.r, ctn bezur ,.Y l a I I co I, i' ).(. And 

c'laV],l i ~ lial r(): :; : h ''1- 'l't ,: ed :,l ,:Il: ~ I. 1 ,, . V : l .,t i t l t : H , il l I he 

Sili , map t of Oll, Alil ai .lll Il erl.A. Wl t ',thyinclude se K as ol'.l. T 



These voi In "t cur id a NACCOW SL l, ii.. t lit, 

Val ley W wp(ai N nArl.v! t!id and t It,, Ni%-1 in kakillif dintrit'. 

SmalL pat-rhus avc"r !Ki:q I in, OD nA Vj i I y t in HPA c AaPgNP;m) Ld :w-whPI-P hu; 
much less Pxtonmivok than K sunqw-e(i 
 i,,,, i ht II -,i:; %.i L]l %Inla., I ,n LIf( 
Soil 
Map of Mbil. K=n rN A""& in Lho KA1001q) and Ij v 1 !4: L(WIP-1.1 i (do) AI CKS 
lit; iv 1), L!i vp ! I 

Th *nll nI i I in--i t i vc Iy drN i ncd Ahoy ar, n" v 
ruk ivaLv and thny i-imil- yr-Al frc-dom ol r"ot dcv,,1,)j-mtw . 11n, I o! 
is small unl"qs Yry ! !rqe ioldn "ro A t ar("! tin W "ping soi in in which cav(, 
ro"svrvalLion 

N, I Vi 1- ![K .1 LJ1 IC, ,, Kr(Ollitilluts, Cannavi . and i hit L 

s" i La b I u c ro I):;. (;o- 1 -.-! - I d l; cali in! o lit- A i lic-1 %.-I t it I,,, I Ilia I W , 1 1 t., - t 

liming is "n HCCPS Irv n 1n acidi 1 lug ji a I ! i , rn SW I a:, a Wpn 
"Ire ust'd !',)I' :;-Vt'ra l 1 ! ::t, all'! Ltihat :ali 

Sellang'a hec'i 'it' illf., Ywr railfiall And "Ild K irk: h W I "rc tlvv , 
CV!iah!U VPF-AIS for inis -trUA. AM ul Sr"Align addition"! 

Q lLrng"n may 1)( of heavy raifl!all LO Icill. ( , lilt I ]-!J 
bv leaching. 

to po"r ::o il.; i nal :,i o! 
drought in Lln- "outh & I-A"id indA ing W nil if th,, It,
1w:;t upland n"IN nutn;i iny in UP Harutno kan& lw rwd t 

dt :erve spiri, O f nn-nkkv Fy axtension wol-O rn th:.t- di 
pcAtLices arp Wiloyad , that 
UP bom unc i" mAd- -i thk %Alunhl- At livil,(!
 

ri-s"urcu.
 

3h St P -i! Saudz-Ohis nifh rwp QMW rPd W dark 

sands .,hi A di ! 1Pt tva I& W IS f ;A ill lw ill, ntrofl) ly or v(,ry 
strong ly dvid in rav ti-n 111-I)l il- all'i in li".. fill', 
( ( ll o il 1,!;. 111%, - -. !; i ! Lh - I Ill
.1Ild p,)(Iz o I s 'if v i li - I !:I :;u !) l ''i;p :; )'d ;:11d :i! . 

Ti 1 1 )If t ho 11 ri H lo 1! v 
o IIt In d i I!, :;'Ailt, ill i Ic ;o lllL It -f a i o Ilr On It(, 

p laLoatj od !,(, h(-t %--i-u ;t !:h-Lo Ili,! In li)boz i ;full ill nml i i IML(K i n Lit'' i!lt !;-i i'l. 
of Lho Barot"o sands (jithonj loss voinnsiOly thin ii rllqy tpd by unn MCI
 

orl t lit, ! , I i I !!A 1) ,1 !1,111i I) , P"ns i bly s"wo 5

Livingul-one-Kalomo ar"as are or Lhis type.
 



i 4 

%-) L su i a haSII's 1.] fii;( p :'(. 'Ll I, V:, : ;Ii.- ' a, I , ic i .V" t Is U V 

1; 
Ic. , Y t '', thii;- :'its" iin )ee-,:*A :,1 .: t ii:,. :;Lii ,., Kl;in; , 

Limllf ;, ani'! ,- v Use;\ ( )I- " l )t ',4(.)U M 1), Uaca'l:;:-Ati",! I(! : L[li~ l s , Hl:1 I;( , 
: :; ,' .:et " 

,:, L I t.. e i:',uti y 


b(I ll 1I. ji I .. c.. LI c; La,:;hI busI.d . ts . r,, , :,m S:a II I .
 

VCOt iMc P (I !i : [ lep c as y Iz. i a y. ant .'ii u 'ci i K A i :; "i It: II:W I n 

i ni' L I 

famd H isiC2 ainIiicci 

disri cL arndl xlia :, l.w,,: i L ,.i . I v hJV ayi t:; :)t.! 11 S; 011 i
 
OWl n'ivl iiir Casv he )pt Lnglh ii* Kli,wn- '.III's ! & 

l',ical;v ,,n' v' iiiv 

iiri:~be:tween(':x';tll(:( I Hi and1 :'!,ny.iL ug i eenort i:; ., pro',vL, i n,.:it:( InH l. NLLtpcii' ii; Iv:;Chixv ka iiL'ci , l:; in::i .l; K ennIl ru: i . ii: W. iI iJI areaI ,,d 
.ul-iioihLva L i II q andlWil eje; tl risk ofe o in s ih , T e a e p o l ,h w vin Lhe[ eas;L of W ma,; N AL the.: hla,.e{ hroka.: ,,. Lu. l wh!iuh,diA, :-;oi i: a .qrn.'i*.i sand l 

inldifferen,'~lt s{oils. iln '.opw, ,1 c.p cxps-".A'res sad,; ty l J t)oami~ j.La'!ial ; as .hccnVlirg in~XiL Lilt.I Wi uo ur whSiicihe lieil Wicleiv MI siLcd buC Lh 

ConIt- ing WI A chanl(see.n{}1 Iin tu ; M=l t.(]llge. A:ry", laint g,,r'ay ;and~ IWF '. mot-l a ou,tur({1 

T1h1u'se s;oil., W lv} . cc{'1{',p alilmosl L W a\l' ul and:l,aru';:s. They.: ,' v:o o','ur 

ont vall.ay s'lop!es in a ,a.: oa l'. mucp ro{.,'lling: rei efi. Their va'll¢,,.. ,,jr and: tLh' 

Ipr(-s(_!H(:UC (_If faint mPLI-,In: inl sono+:3o¢il snggol,.,'': L hat mas,'.t "I, W ml' arct W vxNA 1 Y.1I Ilo S i" i A-0 us I soCi Ii s i "c ur o c ii tvii i ni Llh .x' Aii RIama 

Ill er.,(el;'y (rW,{ltin,& M y acr' 1no' o r (. WOinl Itl'dillm aridl and( uonl..in moirr ah'; , 

,.wotl(!lL-s 0[ c',luium, m;iIp! ct iu:; , P,' . 

so:{ ' ile, 

This ma y he p~rtlv W A, '..o,1 'lct if] 

W en,(:,t for a l,,v m:ilp,: a ro.und, Ka;Olma Lown N am :;,i:;ls r farme~ld. 

in , Lu, k'l :s 'r.cp, and wl v.!,'r t, )c,)1p [I:,;(. 

lh(::; are'a's And parly' t l o I&l, p[: e,.[,:,n c K L:; sl ;{, y, ;111(1 ?Halw, liual I..hu( 1:;atln 

W'I~ O Wll Parkf]. Thel, :;,) s r-; eas I) calLivaLp{ hl anI Uns:;ttble Lopol,ji'.:;y have,( 

s;lruc.Liure(, ,.,hich mayV ,.anse{ piuh[lemsl: fromll rapp)ing: ,"no,1,,c:al 'lo:;io W,ithiH K OW !:.. 

sjl~; I s nI"I g',iA andllTh1( s;oils need,( to, h manage{l ; i t.o L al. l" ,l crl' (01.1a " as:' llll(,'h, 

org an ic.( Imh o," .:I:; pus;:il,I( in 1 It, Lolps;, i 1,. 

N;lI i -:e .a!I, I 'i ; ., iu I a Lu h a r c(t a e -e I g Yn s'.; cuP((:.:I oI IV on ,,:,Kw=1,-,,' gr y : L 

nl . r. o f , -. , ' :, r",,i n I ll w.Ihen o r A.] 'lf_ 1 ,1 tjl'o;U,h t;l:I t.he, w.at I h , .i 

L;,h'('e ! Lo . r !Kl| 11111 m' i l' va : ". ; l ,s)l,ilL )!; rc ,NA Ien ] !'1a :il i i ill, Iou , tl I 11 :;CIii c,:;. " 

Lo rrpc Ac;,n .in,. lui{ ,&H,1 . , 't. i it ,A . :'ly iM i d 5 ,",ls ' [. v ). :,' : ::; i .. 



Proflp N~o. 14
 

Soils ieeeneI f(F),(
;roL:;e~~i~~ 

Pa nre tL2e- ii -ni I~i:u .Lv I 2 I ' , 

Dsol iii re -~iICnIn: n211 

A,.I 1 11 0- 3i n I~IA I-Lj 0i', 11 ( I 'L x31S)IL(4M*. ~ ar O n~d sLru ureIv 

ClU)' 3-12 in,ILKV hr w 5/3.LisIIre mudiu tI sa d 

rtli 1005 Si " V~l Won SiiL ; !y n m on Nns " 

Pr fl No. 15l 

Lcai o Near2 2 P r, 3,SoIlP K PFOU iUCP.ii .Ll, .1 ;.' I r PIQ'l 
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pale yel low..i:;sh b ,u..n rand Jw,{,w 
10.4U C,. Tis LonLitnues; tI" .,,':L dep]thJ hec,, W .,, 

weakly mottled ,yellow,.. brown elowI, 2-4 i in m os tiplaIl soi u ,,L I ii7ItL Lhanha 

i n sotl. nll- ,le, ::
 

'i'll,t., :;oils diri e i reai . 'ttt::; iepod"e :; eliipmee:.sia vAL-a 1iodz, 

acid inl the l.,.tsoi l., the,' podm{ol° ic so''ilIs .,reton>ly med<ium to 
 ,t itn 


layeC . 'T'heyv ic :;art!: I'ly 


.'r;l y,Nuid Llhis
 

or v'er s ongly ,cidii i i e sub:soi I. 

'l' .ecicll i I id ic'i o V of,
 

Lte Rarot:se :;i,,:; n c t '.;t t ithe Mmil,'::i. ';i imilatr soi,' 


A v ap ic ; ! 1171)1 ic :; o il '..+'l - 1inlo.12t. 

sands 
 il:; i ' ievedl alSo to
 
oCCur widtiy '.A''st /..t Ion 
 ri Lthe 


soils of :-;iii ,up :Ai. In bIoth '.,1 ei 0 


, the WO very low itdg'e ,'s :; abhove :a n1plai1 

0 1I) ,-ILIits' a tvl iabus ,eI and 

few ,,ndI fart .,!,t it SOP"HS- P~robble 
 Lhat- these;t soils; are' w,.L Jin y,..ars: AJ h li
 

rainf.all but ts.thi 
 ; upi,, :; to bt_ (',,lt i teti.
 

Potl s )litc :; ,il:; lev ilolped in ('1)ll, i. I .tuti( tt'an'i- c: dlpo sits east of
 
Sshi N , As :showtn.,;tt tWi s a ip of t e 
\'-tt'isL' lc'vi;:cv, h:iv,. ,:t. he l i Vont'iL
 
properti os i,-,nn:; pti it:
loai..:a : i I,.lo d tlldirect.ly, it ie L t)1.;< :;tands. hqv
 
are des:cribed c... an bo: poiziti
blj ow wn ,;( 1 ,:;, sui'.' ji, 6bt, t,,,'Ltt' wi th v; Ilev
 

soil s.
 
The' Ba, o-s, sa, so<ils ,,ll'r,KL;t ,"tt. ruiv utndtr woodt landlt. TO~l
;;nds: ,,olait 


rpa.son 
rort tho. lack{+ ot CUIL iv:,tiont is ,not e., ieIv clea,. Cer: ta+il,,, t. p+,, Ar:e,

(;Iry ir a(,, l uii'al :;oils withaI low nt rient lt lilC aad
iiI ll i , . ,NW
 

hold to hi ilt. t ittL:; ,f Il l(ti ;lllt . L ck of t, t ''aic ' " lr ' 2,.t:i, cuot)l';!, usv 


at.so hate p-''-v,,',. l",,s t lIuailcitL. t ' is-; Cii L:
C, -tv.t, mttita .a:s, andiic i gr'; ltillklt.i;
 

are the main cr-i+ops g'on,'i1 V.i :'1'. ite ils ' i at u
so areo t I tt-ti. .
 

P zltIciz c have, a
! soi ls, low ag i ' t',!.1..' t pnttn- id . l '" v-.01]ew u ie 
.lxpensiv,- L"J for .ili.z, (And e'vent,-n ,{{y tu limp,,)in+ ,oido,, 
 t.,FIC, 10,i '
-12VrOJ{:- MAIN 


years; ,of {,iqh[ raittnl . Cs-;.of kr;l+.H mHu 
rtl'is; I-eco(~imnl dt'dl'!, ' :; '.nhe,',.'{lhthi 

iprovidvd,, to, pr-o+] u, :,a]si.st,.l .cp ccops: Ili{I , l ,,, u in2o, , itljllllpt{_ ,ro") nLs~(Itt

PLI.., a t ind t I,: :A,.-tL+LnL Lt L t .:is L. I(,!;(. s iIIt
I,-.A" 
 ; oxk 'I I : ;:'upc -. toji ,,I ;pnIii:

llIt atl i i:: V. c r: ; s :; 1 ' vs,. " t, . le it ;iLi. .it( t ()(' . [ t.'I i ., io I f ,!*t 
na,I u r,,I for:es:t produ~cts; likely sp (t to . 

sormII .te mos,t Iv u For).-{m,any ycall',omp [1) ')l 

("(,ill i: " o!' these-; COUK:;tAi u,+l W in,.t,', nt' i ,n s.:hasl: wn..l;h d ot ,I tLic t.olpsitI ,And 

depo> iLt,. i.u. t.L,. :;uh:; i . Such no iIS:-; r .tpus''l: i', av.ve. ,Ip ,AI if L.W, ,oA11 a, 

i',t ,II in Atllt,'i'l co 
 ica itt L hey atre (i L ct'iill ii 1.Ift' Lit lii'::;, ,,;t CI ; I I y is ;11 ..t:; 

,A.'JLhI a1p}r"dO < d season; 1; .' s o CU c" t" .!; Ltli. t Ly Sluch s;o iI: "::, iVeI v W; e oI 

http:direct.ly


No I I L gtl -lit II1 

tldA, s I i iA Lli .' v Le rH Pt MY H.ch1 l. ~o uI.; the Znm 1; 

saiils i . t K humu intld ullM ha UI:. freL Ii W 1 : joi Lo thet 5Ih opu i pI'~ 

Loge.1 I u iL11I I totl i ijt' !)it ,,, I >lH ij i~Lt I p~ '. * tn .2' A ~ l 

CC Upy 1oa I'itmuis.Lf Lov I.' upIAn N Ii h- w er O 

Lhesoil a e ill!'jK 'I-itH: nyb cir
hy m I ii.;d I-.in' ud IkI UPj.hurna Fl t . 

SOt i iiAtc11 peau':- r'~' di 0II~i~ Ii A 1:' tue uo.';o be : P' 'i Li 

Vi 1 1)1 I I- V'',I Iti Lc~ 0 11 1~ I -oi tIi41 ',1- 1 :11 i 't- I 'I'' p oi 1i w'' 0 -5 

andil 5Hac orai c ii:t - I ' Ain sL vloli' t is n-u tv i l A~d cai tLuin a dwpll
 

)r I ",!. b y d a frunIN ; ! all ed ' it 
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Thle .a- pla,~ it ;andi W oingto SO+tILS.: ha+ve' t..,pn.ii: L t. t .'ie Almt-1<:,_ blackl' In 

a depth: 3()-100. f oriiLi r . Belo L thii there IA"plt',s I:l Lo g,'rey, s ad, 

motT(ll od. 'isyon Ii iLi :I ii t :;(iil o:;,:; ii st i I i tI i . ,;i 

l'rOm.:;, i ~dliTh, t . Il[i,.1 1o l.11oiii , an ibi l ,'j dii l' II i: nsi Is ai't
 

''L 1-hesiin andi th opso"iiil, yt- o and, hnr
'] soils , -1v ol, cf t i'in d l oolii i llls oitsallpL,i nce', ' it iit llw i .;plae N ric' un' heliiK t ! ii lit"V IclrI 1hi"i,.; d iak cit v l:oi ] W vul' 

(iL I , Iv in th I i Lop -,i I :,:-,;ani :i mi L,L. .' 

1' iS'itL ,gL Hl LV c l Llt* omgo -oiil: is oil 1wi Vii ii ori :;ase dii m c i 

favoi',ahl iii.t-oy pii t i,,:: Lhl ii i *1 i laeli nutii'ieilt ('iJlLu IL. I n el it ct the
 

O;neil' tI) >viA'[ Ieby
W .(., 4 i ''!,. I 'i)111 :iL;from:;Ci 'i. irrigatini 5 taLt';" S&L'ji Olut 

nl H p - A , ot- vt s'l l l d . M o s t ,or;rL h e,: e '.-o i l -s.p)o b a h kl h ' n &' W . orI,' d~i ci i in l a n l n~i , :; or',W s o 

I1 so I.irill i) :4,I I<, !)'.'. h ull lll'i pl.li 

u'm'cp:;l , c , suiiaLi In are use.-;, inite si i y eei' ll i o'r eatr'.ly waimiI.:(c 

tur-nip', finc'lui inq, ',, y', ta l es<';.,, banllanllin, Andl~ sug=:,li' Ant.. ;, \' S';i Cllil;cte 

dlitches. <,r r-A is-,I bed.st: ,irei ll. t,, , i m plli tli,, < d ra~ii ,:,; . 1)1-y I,itoii),o '.;, i :; ini:-;ii~i:;i:;L'r. - "4 I ve li' IL br ar.'1 Maisisy I ;minor s
 
wlh'i c h W eiw i . s.d e e p e rt~ A rl n.-d F t-ru i . L c a s s , d L; 


2;i l 1-11 1loods Ari I in .':iI-F 
a rt, L A,W> i l u u n r ut ,,g a v a~l ani w e't 

season.ill s-uhs,.int-,,n, ", cl<. ) ll pll i ni SO) IS. ,A ,,r t- n y Cul Liv ail ,d onu :-mu I I pa;t.orlivs
 

r" - a s ( )n> ,, i T hl i s l d a mu l j( r:u s e d(' f o dl r . ;, l 
'I. ;1 

' V2- " gi .i j' 
i s. , J S o- a r)l l b ( L v. A n di~ ) i I -(o q ua l i L ,y . 

Tt,.1ic1 j-losiI f I.t. :oiSo Is .o m, ialLUl wet Un' -,
 
-oildh un i 'It<Ased h.c IIsc 


iI, %,1Ly lo Ln g"i scai In 

i,p , p /iili lulpiaieti 
pr:Otvo Lionl III,,quri'ts . As'. mltltuh ",!l ;.l .. j:: l l be ) l ov itled 

"F ili.:Ic i oi i o'5.i v ies', 'd plant.)4 

at lter As l '.;] id I. t.:, 
ofi/'muli;:l t tlii' 'tll: ii 4' . a'.i ); i (I ' T it - hLi: i ,_, s 4;i t ' 4tI, i~ t, ii,tt ii a. i, ,ii te Iiiw! L11t s cimeen ickri h"i or Ca Clos Ioto :;et IL TI.it' T : 

tol ho>lld "ul i nutl n; ,l)! lid, N5: Ir' l li;'r ,. . ka, ,! cn is. ii,.,,Ied LoJ impl itl. ttll 

inctludes.< many1I ,l a a 's toF " i!, so I I s1, oill S (:l,IhI aorh k I.; y.) Ul K " Is I_tl,,o smai~i 'o ,.- Lho , 

this; map.! la~ck- torldyn occurrlling., onl iLha. uplperi Xambpxn~ i llroitpli nrtii;l. des(' i b 11t!:di 

S;ubgroiuip 6a.
 

:;ll lltt<Jl ] ) ,'(
 

http:eatr'.ly


1~9 

p lf(~uI2~: i , ( ',,.'1 - ' :ya Vv td: ! V1' ,Lii 111 I h - i 1., n1 ,h .iL a'ci TV 1.h'o . lc. IiCII 

. L :someI12a r I .,r," ; ]i\I! !"wI s .1 (2 i \'t'I) . .i t i t' II : : 1 ;L ',': l2 nI r.i 


,depth inu tLhe subs-oil.
 

'lIh;e• so~i ! Ar-eilL,l~ s;t het-'m c ,,,i I'l , . I,'k c.- l i ! [( *! 

se;as.on. Sumpi' L -.;. p :-. are0IIon , . L no fl2).2 h.t'Lo a , L 1t (itl --13 i I;,,LII, ,221 

su rfe r l . & I A,.::, l n x li e mTlb i i ; o s : L , o 

sCries ) s l I.; i)-6Q0 ,m nLi , : '1.212-i '2 lhv p i i221 i" Itii't'.-,: 'H ::2Ai ,tL - i: 

in d i;,m teor. 

Th' .'I, I i ;;, c ss:;i i.W 'S 1 ,ilv 1i, ,kI :N have'.2' no ., i ' !th.2 dli pr 21s2 


nodlt,; dok.'n Lo , iiIiL, ,r1 Iii!Jt'. i'h''k' Cr;i22 ]'u22r,.' '.''i h Ily 2:22 ,- 1:.j '2 "oi !s
 

Soletm('. w2,'ith. 1 :22 ,. hi ',.,.'1 - i L ii i1io.i c',o i.,iIp.
 ] ' IN Ye.',tor 1.1;
 
lon ger Lhltan LIP, so!,,'.,i : i:, .
 
ground su1 u. .Ih" n, I- Mqt, I y ,h.t , - icln.: n n, tr , 

'-lI 1112,l~(ItI' oi. 'i'i, : ; ,iiz'.:ui 2:: .22 ' L1'2*lt f tullr2' :2 '(1' (22ll ,l l I.t:2 ,itfi':; 

.ompl,.s .oil .p2 l . Th ; b 12021sLieen in tche(.2y -2 ,z.'v md- K:of:te lIt i 1 . iIi: 


thvs'12 ii .h.. P , LV ''221
Is :i2A I .. in Icolor, and i t Lh, O pt h to: Lt, . .
 

m y rho , I
ta d o 2 iI w,-. , 2t!y,d vI . i c ,w :. lo, q wh i ' , . 

the,;0t12o;., tilt. I i .t I . 211 ti,- lhO;:I(ll :i . : i:;l, I:)2' 0:'.-t, .'1.'1L ':i( 2 i, . ' 

b2lack,. are r Vpni n Wih 2W As. l 21miny1 though pui . Th1i:; w:i - - I s-h i u21 .2; 12:1 

rtese;'21 :u2d :lipp'd 1. .'A2h,:i V,hw r l I.' .- l i ThI2 ' ny ai\. .;. ," :,i u''IN>1 :I':,
called,, M yik.s:'.Arc. c'.,,:"- hir.dri-ONSi:;ci" t - thi:s kind, ",I "o<il. 

ChulirdIlyv th-,.:c ore::vey ITh-irla1 re H f 2t' :y.2 :i rich. c lay is ,,I .a ty..pe ,.wi. 1t IW A.' nulrlt' . h22 so.2 ii: I c " 15 1;2211 12 20 2 IA 

' ",, , . sro g,.ar:2 2.h ti , !it'' 2!;:-iw1, ,t''., x e1 Acid l. - . .T ... 2,1: 222
 
:21:;2.-I 12)1 tI '. ,-IL 2l,' ,2 5;L2'uIlI'.;
i .- .iil 2:,11!,' ' ,it'I (,2 ,:;;, I. L w."I 1.i.:22' 

;i11t)2l2l21'; 2of (Al .Ind- : ,ll iIl21most12 s2;-;i ' .; . litl' .22 .''il' It-cpth2 : . I';::! ;lan'. il 2 

Uti.!22 : i M2. I, is I Ai ,, I'.I . 2 :rrility by A ,l';' 


*I.on' .A 2 It,bitito i'.'21 ,'l 2112'ip tpI ( 'L i , ;. 2,t.r' , ...; ' i,22 1'i. :ct'-.,:. IEv, ii 
',.-here, Llhev Aire. io ,-...." t , i ,', v / ll , , i i ri t hv O w, v l ta. .! , 

http:se;as.on
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oftesoils who and or q ,d~~Ih, 	 hr hycnV
i''t1vi .
PrQSIIoL oly fr) ulr'-:;. iu:;(I r"i;:.:i 

Prof i ic . ,"N 

Cl s:;i f- (aL ju : kvr'L i :;o[ (1).j}).
 
uosc th s, arca rrig t n b eF
cops as n;, (wih i Prov ia 

Pp e.setl l I. ldy: iiq ' II lpo:;iL. 

:\I a s1. raLora-on t.ionl: V 2KafueHats Di.ISik gr (10T ,i) 'iv el'ui riug. 
Topography: i'\0011I'Anu 1,rI i i I aI I 1 Lev !i n. sligh gi~ micr relef 02 

A\1. - in , v e ry dt. r-, g re; y Q, 1) ay.,; we a k, f i no sh, u la r( IlO YR cl w .ag, 

blocky U r-;ct'ure, very). hard', when': dry; numHerous-' gin':- root. 

Clgca 3-30 ini, dark :,, ' ," (A 4 1/) clay; weak, c(oare:; , uba gulr I,.lo. v 

tLo Ir;u:;:;I'', iii, A i:kivi.i:m; very vic, few,; :;mI d s; Ihard d ry; hard 

C2c 	 'j,0-6() in, o!v' y ('ipv M 4/2) 'la'; mla:sive, v I i 'i h 

mloist; co' ol"ll(l, hard, c.'alc:im ,'11111llrb lu.L C'O M -t 'A ~ ts;. 

Profile No. 21
 

So is ruforpc : O.. grey.. clays and sidv clay.s
 

C]laisi i ca ion: 'il;t rlIIphic soils (Ma).
 

LocaLhoii: ,al ,' II ey , I ilh kGam , Piov i lict.
ReIseVe ':I1L(:I 

rol,o *, ur, .'h: .I' l l:.' . 
l'a ." ratph"' NI" '.I a I . . I- I ". o 'iri 

A 111111:1l.1 rI i IiI af II ' 

AI 	 0-8 ii, very d i, greyish brown (10Y :/2) iemim grai i oam;i 
sa:ndl; :-;rulct~rvless,; hiardl whenI dry. 

\ 	 S-24 ii, ye lu'.'i:;his h l ,'I (brown1( I ,. ludlll L5 coa'rst Htimto i grained , 

Sain!; :;! i!:liLIht . h ri"r %di i 

B2 24-4; in, va ' : r, s A/0 dr k ii;luuii ' , ' t ./.' i';roi 'i, 

I )l~l;.. 'J , A Ct';L', s tl a,"l rll] ll"h 1, ,,t'., rt u'{l rl ; va ry,, hitAl' ',''} " 



ili~i'ij'(' I 

YvaWLo illiv dl!Vru will Ov li M 1-1ii' M. hPI''ui 

\uriiu Ihbl it c ia jv gr u , D m , hIAc x ; ai , ; y I ,ii;iL ( fl 

youn,, ri-vcr lu 'ii AthioL y LCiw'1 I -( riot 

Livingtonu (how hnI:thev Lwil Nap o f hii i in 117. VCKF Uan adnaw. 

clav ") uLin ol t ic i~ps~di m-d ~Roo Ku Is iiid r '.'oo lK i. \ 
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:; t coinsist oI d3; :on ngx''1'1ov ai :; ru Iti, 1 'Pt l t.C ; ;s I is.V 1 t i Ir"m!1 t I K II
 

above deprlsi'o:; Iw.hict have more cla'yey soil . The rige'lh311:: I 3((33i1t'
nsj 3ave tV 
wel rLI-II:inpd"I .'il:. lhTOP depress,:; ionl s-oil:s alre ilpl ri, l I y . ,nd~ i wc(lldra~iincd I h ne t' , 

Lhc' :It:,(i !:nr:IhIn ' .in t..,y .,, 1.. III3Bothi :; Illili:.so.il arc L i nd of7 Lokl e 
ag ri, S :i3t-u':l t .' 33l-..Th i,'l l lu. i 3C)tni inclu es3minor AalsV l : 3)It .r soils MI.LA 
for WL ~WALt.i ril. 

Th,' . I! iii i s,)i n on 1'he have d L I,.' 1 l IV:l'ilges a Ae s' i: ''ti ;Lilolp it; ii 

whirli g itS;. .it houi 4Uticm in.. a o'ni Lo reddi:h brown I;u.LoiiIi i.s Tt sl ihi: Iiu.! 


cot1 ill ufl:('; t,() "1 III )C , i,,iLhoull ,gra 'velor ruck Lbe il l', . I it (li :11031;i s; l t'
 

Iiti lues ' ltlnt iast .: i n- IwI i\- L mti::1. : ; :; .iit ul ysian1,. . IL l ' . [ita (s i; 

, ,.,ilI IIs 

hldt~ ingj capa.city inllt t ,e - layersl' . The,y Are't .:Lro,,j ()<v I V :l I .n,,,y ;Ii id
 

L h so A po .3ruin;5 ndt: i II: , rap idIy5t3h, Itet I , adI h'lI, [](".ii 0-.'l lt 

anld ha %,e , i Iow, (:u Ii UeIk 'o1 )t 1~~[ L i i 'Li iI..! I : 

vegL ablllc.-. Thwl o a, rpi m r!,<lalgr'~c ui dI s,:,o i I s, %,:itIi lI I LL I pot elil. i AI I rcl ;agri 

c I ] L u r aITi d u v o I. o pmtL! t , .ei L h ci w,i iA ,"r Wi .Llh l L f ri y i ~i~Wln . I f" d pv c L up melt . i s 

i'e;qirledl are"asi: oft soils-' h.i'v, s..anl~y H ayl',loamll tex:t.ilr< At-. 15-,"0l cml should he 

l d K.<;' v{ Iby d,.t,, II d :'.ofi I := r'e',-,,. 

Tlhe. m I l :I'.)i!: i II i'l i,.;; <t: h ve A = iI:. ), hl Ir,vl Lolpsoi I %ldichde ons di i',s,' 


sandy Lilt ; 
 f) Ii,<s glit neNF sn rl Ia cct o grAl~Aw's'll i nt.w sani dy i oa A, 10- 1()- Lill. 'iTe :.-;itlJ.S*i 

Ibelow' abtout. 3 0 umil is; aipl li rowni ia~ ble s-anidy'. loamll (tllay A" Ati many'l M ayl L" i~it 

o t tLI e s .mn 'f h i s;iil at u.rl i l n o,r mai~l l y c', nlL i inll ,v t o)?- Ai ml O,t oll i n q tr,:nyt l V,wi tLt t h 

b ilt.. hard !ita ~ i'i.Lo, oc'(c ,,r ili s;tmllc .<oi Is; ALt W yo-,n,'i , ui m . I]t,., v ' Arc'l '.;inI;i I 

Nwt'l sel IIIf Iso L a M t r dr i c si Is hic 

failyt well 1 pro'vidled w.itth tpI~t L lli" iWCUiiL hlt ttW ,ii ,i abl ili-t W r Agr;/l'liculiltr 

is limiit.d, hy' W~ L, iLhp -"' i.t' o r'iiltv Soml';.ii a.l! o f:Lt thabt i IlCcolllt 11 i ci)lt- Ai.

of thr. ',; L s/.- i lirel 'n Inildter w,. m>ll,,nid. 
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Sa eI r w : 1 r ivii n " I v 

Too r I *." - ' .'i I . I Im '1)Ia 1. 

Iiit re 111a L(. " i i ir I i oW i X14 lilt I . t ie 

I'rlu ?.i i. 1I1) 

Ds crItipI(Li'Il 

Cl;s ; II ' 0-i 

: 

i, 

* 

-'r 

li It 

darI 

i I 

)ilt1. (p 

I 

i br:nhI UYH 0 2) cl yi I C wea(J i 



B.21 17-'2 H O..tI4/I'I c'lay; w (',, r11ism:L 4'4in,br, 1 .;1) ., , ' .lt-4.1; i-4 
breakling! Lo w..ea,,I, Fine(, '.uh,,ugulir blu,<Iy> :;l-ruclurn; hard'when,' 

dry, ver '. ri2,:1l,. K um i:.:41 may,,J,, I', ' i 441 ,t. 'I"' m ; I oIt I4,i.I :. 

hr l i, L4, ,.. .i:t , ,o4:1,',4se',, :t rut hard wIl,...l44(ll-E) l,': 2 y lo iA bro'~wn ( IDY 74) 1 Idy (oursv' ,

dry04,,;. 0ri" AhI P %,..t I ' .;i .;L; many.' 1 I'..'mw br, wn,. ndtt,.,i(.t Iin , ru mot.''. .. ; .


B22 5/VI va', p1'sm V:: 

l."LW ritv. and,( os con' [ill.all I(:;t! oll.' ionsl:. 

6 . F;I)1I (p I n 1., a i .', , S I s:-- fs g r:: p i a'''i i s;'i: doettl a,,nI 

the upp:.r " , i Lut ,,ti' Cil,,mll ind , g :,iH I tlh,. 4aii Fl{a,)t.I.o and4 iin Iiiv,...41,{ t 

d(edl w..., {,y.gn., .,.yH oIo or r,: and,, deve, .loped in .,lIuv.iluml, LK, soils- in L.{ho :e 

f I, ood I la in .,nd, s;w.amp) l,,,- hav,.e lit.tio in COM ll , -1,1,1 1-1C{ ., i':, d.l'!; Ii.bod( inl 

4!-,t' 4441J1 :; 8Il, ( Il.44 ) ! , .
4''-;i'. , in' t l w stern, p.1: 4).'vincet2, 4.1] a , 1i24),Ir ar :-,'11'cshokei;I %."l o:it L ie,' I,,, 

Itoi I m,I 6-1'L~t 1,,Xa be, .~',~~4I t4'ia) o I !I(- '%"-,es ,rn , .2S 4'4i I. - ,l s e,Ii141i.It S4L.ih I''WLim,'rIt VX L, ,it VP i n'44t'Ia, Th So w Q . :a,,i jIIs rt t 

,,t"'h.!' a'i.,hvzh,.i 
.s.,n,& wi.'t~h .ast-rongu ly .acid, h mic topso.; Abou L o dp n 

North ot ,' , h. HL( , , i In,, .siI ar , min,ly p<l,.lo-cn(){or, 

il .\h), °1020O ll t- a 

estimatd 1tt have morie l I clayey soils. These hve.: a..(al4 I.l ci i4, Ii 

I.44~hg.rl~ i~o8'h:4 Ind4 I4.t ~ 0' ) t,, ,, I o I I42 
4. 

4" , l {, I 4 :';l l',I' ,' 'l I 4 4l' 9)v[4 t,'i4o41 .I 11,.';i.l i.., .4'"1.:11t e s:u' ' ':t '" ''.... . b c H . .2 '4, or' 1' 4 n(' , ' , 144 ' 4 '.t :'s!i i ' 214 2like gIIup I, u 

ops,loam iL1psoias .. osulhis ad a a ruc ss w cl y An rar-)o 



2
 

Lhofi) s i remI in i J hiit L s CtAio r i u q L he da vii ;i t I i o:Ij L p:: rv 

This: is "ind for qviizilaq* hV la g herds.. of cal.Lie' in L e dr,: oi:;' o. (,i t j vN t ti o 

is ri oto icliio dL" A1sap0 g mii. Llit:(ii (a-I)J bId r n, Li( ijt an to ii 

Weed :orlL ro 1 is a p r'' Im (it Lii': iii )is L Wr) ; nd bu ring of AP ti (o w 1 

event tal Iv (1(2L o v Lho pn'a layupi Crop:; coild Iii imptiro~vedl ii:,(- (I f ciir 

ev i a! Iy uiILi'og Andl ~iph( oh rits. 

siandy Liqu m n limp .'a s l ini ii Ll An *' *;staL areiip u Tey I ir lspt lo 

unil;a'u,'sTu2 LKAW'in so wid ixii laov ii~v iswou dgi'; v W Inc:u,). li i 

for Lrao irl;;t i N: i grow ineivit fo g li alt LW ond'' "ii o d e t pi 

fieIvseI oL (1 tiuiitt t (hIu : A n ' '1 the 

irriga~~~~~~~~~ivin~~~'y uni dh r- d in1~
m l ,s i lsa c w L K 
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wl l draindt iiil . with "ctli ti i ' , h ding ,,iL oii, inv uLy aI, ve ; largeI 'a cit. 

1,'[ V II . C1lir Ll. I L"iL, , rniai Il iix t , ;!; AIs,t , gro I '( u idln ";L1a11 I ,IowL Iiiruya", i 

co c,,, .t in 'th, :su ',,ii. Chem. ica. 1,. t.bvv! d1", as:-rich'l is: the, ll e W an,:ly r'idg.o
lii;ici:,hv-i sl amoni t he ii bii sl si ntilt Zami. T he I Ai c ic I L.i .:It 

( lat. tI '. mtsi vaL:',t .i.':; ml l. laiti i ut i ihi ,At t n iv d joi u i11 tha,.l the tnia t, lby 

LO,produce g,,;od c'rops ' ma1 , under yI .'I:c', ,O C., go.,od ,H.uagnmu'ol, . ll,'..u v . , thir 

oil;Id-l, p t 'lia V.d I .. Ia ev'ei' ,1. haI it l p. c . 1 a cI Ili(:;I , Iut c ct . I A I '!
 
~' [O.€,iiI ,., "I a ,' a~,\ i, 5, ii. i iliot., si :;, til:' if:. . rt a :I1 5 0th'.,' i i
Lo ac ~LuiAnry ros rq goo 

il~
o p rt.:; tI i u 

1,("". ito I :..i I i i'ja S r; iiQ-H a Li'I; )'d I A.;iin he Ks bect I da ri t brow a d mor 

o f t e .,t :;, i Is.
 
of Lhiise i in unde IiiT
ls. rea ioodland. 
 he sit:'ls Could b tiji. ~d yulc in r 

hc! L. : im .L !;l i .' c.rop.) Lu grow. l r'i JLiu-m i b. nee'dedt in the ra;iny
) b"Lh 
• !;Ol¢(lland~ dry". :;,t ,;(o in! t..he. drIy ','al Ic.y MI mitII ,L' vncc:''l, ilt sl.; mlh riallllow; ,,.itjull 

djL. h m'. lh xLo,l, :i v .\s 1 i s . r o ev, I, i . ii~ 110q .ppa-- he, ; :. :;a d , u:v,v: tml 

longer' floodlc, I,," UhP, river', bt. lying, 4.,,II, l' o,.?,gc i ,1ll'he) ral' ilv l; l'' sea:.t 

b~ecausle "17.LhY 1,',:p, r-elief: Andl'anl imperv~'ious, s;Ibstrat',' .II 

redl ,.,ith ,dt:p[ 11. Tlh e .€Is. I'- ,, e ho I i te(IL I,c ilied i 1111t.o '.Lro,I .n, TIt , 

Co~ld probhl ', , ll wprV)ItI'.Ctv ii ] ))unde Ir l! hlil;}?tll'tt, :;.'lluid , L ':.:Ll1).'c. AlI ilu ,o 

r i c:e. 
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gra hgood Ii'v ing !.'.: i 
 n I 'hn i v iii I
I ;t Nii Li lit:, 'i l t, I :I i:" :;..!sIx' i ni
 

ctiiniVt p ~ ul butVaIo d l fusto a ~ c u l h ,1k i a d (L l,- s .II
 

in a! in I 
 iniu 'ahu n tll In-'lni~ Iii '1rd5is. p h b lv' ma.'i .iv
 

I)(I41 iI LI~mor lo m 
 o' zand "o in ", ciill) 11 Q hI y i l "in r fl ivo haI. I. 

4'4ll ~ (I~t' I i uc ii\ LL ' IL i Ii liii Ii i lul I .:
 

4:: ~ Idm l ~ r t h i c n~ d ~ j n t ' r M r , i l d p o ! o , . ' I , 



Pr, IilI- Noi.7 

Soils re c : aSi-,allv waLterl ,ggel .,,iucai' Is. 

C lss i ri ati : lv'l: ,irphl ic soi [ ; (Na)'& 


LocaL:,on: I"' t (.elt.1, roviilce.Lclw , t 

''opog;rap i': ,',atiV W edi, sl iei Less .lial 1%. 

I /l';(31 L i;ia t, , I:'i:1 : !,iIII(,s ttII . 

Annuall~ l 	ri',t ll !: 35 ill.
 

Des:cript 	ion:
 

\ 	 0)-"l in, very il ; V . y ii i r,',.'n (I )YlI ;/2) Iinc stldy .Jlay lo.all; 

W a k, siu nIi, 1 .t 1It ct iutr 0I .. dry;I Al 11, so ; ly hard lhen Commion, 

redlish 	hi .n :;t-niini ,t, ,il r4)iLr u n l ;.on t 

321, 8- 15 ini, dark gray,\'ish Iri . (0I Ci // fi 5 a idy clay; ltoderate&.) 	 s113 

ill"III11(di I 	 I o,I ,,:;Mrnul it ;IVir Wh el4 dry; fEain , di Flt , 

ruddli:;th 	 b ,'.1 tt. .llro I ii 


1322 k yp ..,'";n 	 fii15-25 in, dL W wI,,i ,,,', IOU .4/ ) .e ,;andy :l.oy; im di('l:t.e, 

Ilnt.(Idi Ill, s;al ' . .'ll~i I1 ,)c ly s;Lt'ruc . ' ji'll whenl'Illlo)J:L; om ineulltll.L re 	 p. 

fine , 'mti :ouL ' v'ii t I ill,,. 

B23 25-6I0 live br.'I.5YR 0/4) lK i K;andy cla y; 'eak, anglalrin, lrr.ai 

blocky 	. Ltir; ri hei mii st.i prom yeL., hiredu i v [; iil l w 

mo(4L iii man , brown ins.; tIot rpdi isli ('iniVV4L 

Profile No. 24i
 

Snils refereu. : Seasonally ;iLerloggp, soils.
 

LCassification: ltvidtaom 'ptlic soi s (No).
 

IocaLiton: Nctar anligoa S',.,',onuCLti' r 'rovihicv., I 

TopogaJiihV: Nv4i tl iv'cl , s;Lope 1shtE Ibn I'lloodedF'Jo for several months 
inl m :i; 	years':<.
 

Pare'ritL 	 Iateri.a.', : Alluv ium from a iix s 'c .I 

1nuL.IIV 	ll : in.Va 35 


c:;sc r i pL io :
 

A] 0-1 iin,vury di rk grey (10TR 3/1) medlium Lo coa rse sand;
 

Ur";ktlL'Ci I ( .rc, loo wel mIoisL; cIPi a blio udlairy,
 

A2 1-15 in, grey ( IOYR 5/1) diaiiii L" io. rs I (ooilly sill d; s L 171C Lii t. is:; 

lIootSt 'hi ,ll Moist,; i hoIi it t. lp t iai '. 

B2L.g 15-/4 g"cv M / ) l'o iediim graiIl4"iini, (grey iie 	 :;lidy cMay loim; 

we 'll .	 I'" C;.''llmn. i r' . l I i '.t 	 l w ;L. 



TI 

Lir I. ,'v 1Po i. .t (N6 /)45 - in, rcy andyi v ; jy ;lI r K whe;in 

I toi:L., manill:i Iu; Isn+I l i iii Ito ,I ;i .. tOi i Lbrown in 

7 . l jit ihii:o i ! s- -!),iilII; IL I. ,;ca s:o tII !, , pI II I It- ' i . .L , I'A.. y
• a'lley3, ,depress::ions+ .: ::++c p g,, zo e onJ~(>'l ope T;ht,..;. W, in rnmioir h.+i[c:lli,.v ivu, liy.' 


(with !propeorti++.< dlil t'. we'tness;:) liket+ Life :-,i : lsof sub ,t<,ilu 
 '0 . 

lack clay W ho soilt , 'KAre ; 'tli;.-,t iln, ll A., viiSuii ,i I - ' W in,''.' wh c 

occur ,loc l i (U tC'i i t. .o tiiln',n l i iii 


to the ,i'S' ' . Lii' i t , 


t ._ 'vii. h I-nt Ishterii , i, S'r for' I n LI I'o[e t i :i 

' rIgy ::cv ,iI.-Llr I ., ib ll+ ,",io L in ait oI subi'i,griouipiKu Lw'n.' t 

broadi subgroups,,,:: Q )+ ray , Sils,<' mb andiI.
l (b ) ,ddMl,, p;nt:,. 

/Il . G') r:,, , -- " 0 S-; ll 'Ii I u a ... I v, r'I ,Ly of s iI:Li2i LU Lit'i'uIL o , i tt, iit ' LL L:'.[ Si I ti i lt'! t i i L ' t i L(jIt t' lt[ . 1
 
r i fiiu~l Kl.,. d o ;j i (+ n tt, :: nr . In~ll~ , notiht tp in'hall ,LhP dn(


ng rot, t <i! i +i cot'.ot y, 

an L ' t 'os I k ii i n :: ; 'I.'I pSti "I ) . i Iui :',+ t. i t i !, t I k 0, '.o,Lai.I it i it. '. , , ] 

t. Lit]g ". +:, (' l'y .' i t1 u al' I , I) .,t ;+lad o r; cad." 

laLtritec in ::abs:-uP .tlhr A' LtliN 4 ,td,tc'.s.:- W.,itht ta'lht and~ tU P W IS[l:
NU(C:<M.
 
l'l>l| l ';' lI i ] l ' ' + + J , +. t , :: i : . t l l, , t, t itt i fri t I , tii "V t ll ' t l<
unifoJ-um gr',y in thy ;' r"wu.&' \ saturatt.ed.y :-:nine (.,Ar,' this' is< ro, ch. M 
 or!eJ,' 

rock). 

:;Lrout, . a~,,cidt in r'eacti,.,n. A' ,, ; l,uI , holu y"W;1cw qv..., V.m,t so.il ,'.,l .li n i t( ' . ollt~tl
 
u+F: the' w,,.+turn prl" i'.rw".ir.Al ni rdl 
 L", alkl ine~,(in react< ionl ,nlto nomeilhave,'l :'.il
 

lime ,,nd :;i liucd :Si,, t. ".L l if 1-+; M ,t T'1' ,;,, so,il!;- a r,' 
 <., I~ i,,l, i lt. IIa I-a (, I,.!t. . 

they aire 1.,< ,'' , t1, ,I-, I,.,I- cu +[lo t on a: i:;,t.t" ma I:.-,, cI ,I,,.At oil . lho,..cva I , 'Is: 

e lst:i+'-.1.:h 1a if] thl . ' c', ii.nl .;' ,; :-.. a r s': il a Islol, 1;~ i I-t+l, t , It olil "r,l".-

I
s"v.,'a=~l ra, Ir1 g...+ z in.. Ve:,'ry+ 1w, , li' + s'hial p )int tile tinrt h ! lat,, " w!.;ricr arlt

(J~ lll',Ifl'i ,, '(!i i ill 1 'o ul h e+ I I 11,- IP, l , 'i:; , d ;[li t . ib l c. ( 1'.,i l i t) :. ' ,, 

if L"II VOKOL ">I";! AA.NK-q,,W,..qf O i radi': ,SA 0l ".., ". CitC No'!: I t I:li 't,~ ll , ,A( I1r:1 ]v 

Ml'C. i es', al s !t .ia , ola, oill Llit' ,', ." ,I, ; u t. e Va''.,l tOv I ithi , ha!l ll afti a J ',.I if 

valI,' W b"Lto , c"o:u wouilA~l'-nlr,n.. l !,, he( mo(,t !,iltll l l+ i yl;ldlt I Ica
lll 

http:saturatt.ed


enuhwtr For IlV-:;r~l ohll rri"t'ion butL many, are suli table Fuir cuinrt rut L in W 

M i bd 1 LO'wA 1,1l oAl LlA' r i -I Loir' I'r( n IdiL i' ,'llIlt . ;niLsec;, AheLr p r l 

he.s oc, e ,,,, c 

.II,I 1 1 1Or co :;.., y with oro';LlA~'vLhw y irig.,Lion]] 

where Ltr :.,h l t , Il."l Ior lti i on by] Nl,yrand i.tK Areas <)1' L W 

1)r' vid(.. , , ld. Al oheow m ore i de 

ad:ii .. , litc ,i d.Lllc; io rtlic 11' lLt ha 11tA wi i tl. it sn Lh %, L' i CC L ' o "IIIt t i'Lo 

,
o is ' Imus r , I , . '(, l I e I ',i'lllI); Ii c: sa ri 1it h , IIe :i..;i 'l F i i x' I I I s 

or.;p s., No.111sthrough0o.he r I-'v sandy ,r.:I,;. yi , v'.owo I i Il e;.1 Iilha'x 

Pu dl n f LhI IL psn' e .1 ,d,. i , e Ll, ,I r 

theL ,nor.therni: l of] A n l.' l ,'; i. of ,the.'
i : ,out:y L n !in W e, K uper:;, -Lerm:areas. 


. ]aea tif nq.u',lMIa . l lur hi centl OFut111:i11 "',%ll . 't' . V litV y'. it Inl ,'',"ill 



an lmals t o Moti IFL t y r.I l,at i 1 tca ,Ii:I i t ..,I ,1 1 '1,;a i Il Had t;'A, yLhp 

Y.;I ' olilI. t iL H,' i ; tt I I i v i [,a .Lz 
I Ill'ii,.

in i Lrogvi i, urp I , Aa I 'i;'prli Id YtN tIi:;e i ,I o dI n ,mwt c 

tstal 1 d i .h .e , t i , t ,tu ..in i , tc.i i . i I
 

c I li;t , I t lII li IliaI: .I< t ., I t p llit i, ca;I I u.;1 ' ,d " t i n -i,.>i." ;111 
, ,. Ill .1 tn')1 t s r line 'l"itl i i in t att. no f: 'p t si i know buL t 

w,,tor tL, ,+.It.t}h - hn Ic va 1 u+, ,.t~ 1h "cong rtI" ;, . i ,:LL te y,,ed ia 1 1, t.,p::, +,i I ',-,'vs 
(.11dnt- - Vh) mi nI u rtp w H V , :; h .1 i "M i p (,Ii i t-11n c!~

raittcdg~ t i tlib 

P'rofile. 0,. .2.q
 

'"
Soil s rp.' ppu"p'', l:t<ud n so. 
- , l a (ils+.
 

C Ia ss iFi cn'., i,: !.i.,(l qiliiL:' I Nh).
 

Q ua. i oh,l: N'wh'o, ,t(qthi:-hit. lgaRa , tLuapulllaL .']nch Pro',v€inc.+ 

Top'ography+t:. artiv I.
. , t.,u(l , sl,.,,e 01+,-1%,.
 

Pa t t-t IlliL.,,ia I A' IIu %,i ulli. 

,Altnla I ira it . :1 a{ 

Al1"0- 1 i I i ) 1 ac I in ,'i iltecia )I 

F I-! ) %o-!y I ,,[-o; c)l. I I0 .~ilk1; fl / 

t~l ,L , 1) um d ty I!,Lk(I :: 

' ,1y ,; .i
 

A{:. 17 -30 i n , l Il,kiiui lr +L" le'tr pa r Lo rrd r.,K", cy,,,( 6YR/] 3:/l1j yi 


the' sandy.': l,,m; I ri.dh I ..whenI;,lt verty 'e m,,i at
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GIg 30 46 in, light grey (5YR 6/1) sadi(y clay 1o1 uissive, friab-ea 

to 	 firmi when moist. 

4!.,:.
C2g 46-58 in, white (N8/ ) sandy 'clay;, massi ve; Firm when mo st . 

Si:able crops to grow under such controlled conditions would be, 

high-value vegeLabies and pineapples. Ileavy use'of fertilizers would be needed 

probably including several- minor el-ements. Litmj.ng would al so be nlecessary,
 

except perhaps rot pineapples. The problem of weed control, may need to be
 

overcome by use of herbicides although some of theworst weeds of ,these soils
 

are sedges which aire not easily controlled by this means.
 

y_.v in main l.y
S. VaJI I SoiI s--Soil.s the Gwembe Val .ieyare devel-oped over 

Karroo rocks and i.n col hivial sediments washed from theiii. The Karroo rochks 

range from sandstone and shales to basalt and give rise to a wide variety of 

soils. These are grouped together for convenience and described in,three
 

stibgroups (a) browil val'.ey soi.Is which are well drained and little -Ieached,
 

(h) brown podzol.ic soils which are well dr-iied and mainly s trong].y Leached, and 

.(c) solonetzic (hardpan) soils which have impeded drainage. 

8a. Brown Valley Soils--Typical. brown valley soils developed over
 

Ka rroo rocks, or in c dluvium washed Fro1 escarpments of Karroo rocks, have *i
 

ilipforml b rowil or reddi.sh brown a ppearaic. The eLopsoil!. is s nla I] y s 1i gItly
 

darker in appearance and slightLy more sandy in textuire than the subsoil, but
 
the contrast is less pr'onourced than iu tie adjoining plateau area. Subsoil 

textures wry from sand to clay according to the parent. rock. Host appear to be 

in the range sandy loam to sandy clay Loam. Some soils over basalt are calys 

with basalt b6ulders occurring at a variable depth il the profile. 

These are po tentiatly very ftil... ,oi.ls, except where vry sandyo 

stony. Host are slightO.y acid to neutral in the topsoi.1 ald neutra, to s ..hLiy 

1a ,kaine in the subsoil . with l.ime appeariiig at some. depth in the prof i '. A few. 
* 	 are more acid in the upper subsoiBll, but they become .neutral Ito alkaline in 

dIeeper layers. The soils have good reserves of CaLciuml, magnesium, et.c, and 

itheir clay is of a type which hoLds nutrients well_ 

The ma in 'p robl em of these soils is th hlot. aid dry cLima te i ii . .... 

thcey occur. Evl sils with good mreeis ture-holdi ,)g )a i t< s[ei, e. from drogh.Cpa 


in years of Low L iafall.Sorghum is themai nicrop grown and cattle grazing is
 

widely practiced. WIt irrigation the soi.icol(h1d be made highly productive
 

drgood mainagemen. a l cp f r i g, L io ol L ette r..sandy loam 

tl 	 de i.c p I It'2 '1 

http:reddi.sh
http:podzol.ic


and sandy clay loam soi Is are cot.Ca 	 l , C~qs yrol-,i,,l , 

Profile No, 5
 

Soils reference: Valley soils.
 

Classification: Vertisol.. (Dj).
 
Loca LjOn: Luda Pla ins , Luangwa Val, y, LOthern Province
 

To og raphy GenTLly sloping.
 

Parent material: Calcareous oiudsLt...e.
 

Aun, a It1lra Infa 1 : 30 i 1..
 

l)escript ion:
 
A1 	 0-14 in, very dark brown (7.5YR 2/2) clay; sL9onI coarse pris mtic 

hbrea kifng to a nugIl a r blocky st mctc; ye r ha d whel dry; gtoss 
si)lrfaces on peds ; grass rootLs. 

Cca 	 14-26 in, dark brown (*7 5YR 3/2) cl-; modraL, co.rse, angu a r 

h)i ocky s, Lrttcttire ; ve ry Ci rin when moistL ; glossy sirfaicus Oil peds 
nmarly s I ickeni i des ; common , small a I c UlmIca irbona Le concretions 

Cl 26-27 in dark brownll (7 .5YR 4/2) c .ay 10;am; weak , i angli 1a r 
. hIoclky fi ri1 wlhn moisL; I o.'SV stir faces oii pod,; fw10Cke; trtur) 

II.d:, ; many111 fra geilt;s e L 
C2 .7-60 in, re(i(.ish brown mudsLone; hroeaks into sinai] anguo air 

bhiocks; hard Wh(en dr; vry .e, roots l""i to 

s t ckeu :ddo; l)Locky10 c14 o ,t red 

" 	 cra ck he"tw: 

8b. Browi lodx o Ioiic So i s--Brown sands Occulrri ig east of Se:lieke are 
mu clI poorer soil.h; Lhafl L;lie descri bed aboVe. , a. I CO ll1ey dove lojWed 
and terrace material s at. the fool of the Ba rotse sands pliteatu . The mo.'l e".:t .l
sive s0il's are podzo l i c They have a L1ark , ",-:ish -own ..i.Lo..... olL. 1 hom 
.lhite sand gra iis--iit less than in the pod-,ol ic soiIs descr-ihed in siihgrolp ";dl
ov lerliying LIid da rk h r o to som wht.L... d bro ;I.i o i I Thi . ha . .v. a h c 

t [hIwavy hands (a Iled "lameI [a'") iln the np e- IayerS .;" oj 1 t us it i o.i. Ito". i, 
SOl.i1-- soil; of I b: 00 v ;. 0 agI 8C o., ]r,t.. Ii tr,-n iicM I 
over ying a hardpIn. 

rhese ,auids lroI'P iii ton td iiHiY idi to :L(r a10 th osii'iu m iO ,.ron..y acid below. A Few are n.,vlelit ,ici.il2n i L 	1,(Juout So I 

with a ha rdpan ;are s9trwijlV aci l n the subsoil and vth i~e st~d Illyers h. ,irc. 
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y Lo :;t,'only .A M~l fur lime, richl W', l•.linhl~ and in Andl,& .,the Ihardp.llt. 'I'l' ay::, 

t 'At l oi : : W L nt.e ofis of a t h..' ds1, ' WtL wet so Lhlt Ulsi -PLLhte ,n.'to L ('N' 

sa l:sso i i . 

unce ti n erain f;a ll A ny rt' i ;:; t L,s I Irts . aL, i;i They ei d ll:,,i .i :; H olI e 

gt-n p I t :; ; LI~ll{.Lvi n t s , I .g dIwrowd i-tl Iix'L t ;11
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AlEN4 < _
 

TEI":PS OFl: W;. WEiHA'Jl.
 

A s.tudy]:, 
 of thel, "fep.t i ]i 2,-7 s Ubs£ec.tor, ,,ond:uctenu.oy (,.yC W e, Plan.? niI nI 
Di v i o > f th:Hi n1 .ona i iicu r.,€ 1. ,. :i II ,q, : f: 

from the atiional i:vuc it..- I I a .e i H .." d l th , O rj, t a 

M~ark.eting9 and<,f Cocpe.r-bine,:F, -and f,.rFtiliz.er. F-l,,:t,o i -i.t.- -ifrom tP, 

f rtc~ r.tI oir,.-.1 [: 1t i :., i.:,, .,pen ,:tdI ' .. i, t y U ihc .rI i c: ! t .W.o:o esiQ5,-. 
tior I ri t.err.E,,t i flT:,1 Lc,,.,., 1,:, i:r,-r I :rii, ] r¢..: ::.t , ..~ : I..,, . : i :.. ; .j:, :, i 

prob 
 rl : :: i n the . W , ex:, r.: th i I Z.- :dontredi , in. n!
 
e:x ist ing.- c,:,nstr..-in'ty. w,..i ch:l r'.e' U1 t in ,e:cni-vL 10lo:,:!.,:: i W , .eti~ l i zu.:[. 

eta.-i led e,-nlur:.td.u , of tlv.. .e dc lt, ::, 


the e, l p Te rr I: .dv io:f.' , :on wich wouI j l'z' the nn,!
 

n.r o ther, . nAre Ui,.,a : ., V .,-

icti n In 

m I m en Ii- carJli'r.:' i I. Ip le t "ra-in. ,' i l i - Ii vo . :,u; '. 

study shoul'c d W::l e i in Io. account . l l' the1 c.:.,h t cr :. .. . - II ,, ,,, tti 

fIo I t,,'. QT e: i"''. .It,, thro e--.top .pproc: ih :,r- ifo , Jo.'e 1opme i 

impl e en t I:l:-"i r of the ne.dci:ed c tion p:'1la i i c u;.] .iV,-> ,u- i a f'.' ; , c:k 

f o r : (1 ) th e :q i -iA . i, - ofd th e J(, i-l,,rin:'.t I th:.en e e d e d I b w Q ) 

prepar.-a.tion ,o1 - :on t Ioni pi an i a.,in-o ,y n, Ai,. .,r A 5 hk,! W f'! 

techni cal assi t and.. ,, ,j (2) tch e u se of, a proprte W, ni ,- , ,,i 
to assi st inr the ,estab:l i hisnt oft ov ,Pthe imr ed:' fer.tii noI:::r' rmo.lte t ; ,i -

S.upp:,ly/ sys't em.T o 1:eT h ,-l h-- term re e ncI:e folowII,,., ; 
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TERI-IS OF REFERE.CE FOF THE IIITI Oi- THE ilLi I :-,iF F I..LltNi 

I Comp ile t i ,c: .,.s .tt j c-,1 D oF
 

Po.lU I ,r
, t L>" p .. i rce ,.rId total {cr >imL E..,1 '":-':2 i th 

pr o.i : I Ct t D 1 9 

I . urb.r, 

:2. r u r'D.I 

a ri'nu-aI cr',.t' r.ates c.,f ur'Lan. r. arn'd tEIur..al t: 

4. popul. t in r-r.-,. h rates per squa re I c.,imetr. (19724 19 IS 

e : t ed 


B, Educa. t 1 .e I ->' pr.o, inr:"c (1',9_,3.
 

: o.,.i t 1:-')-'5
 

'-


1 . -~r'':ul tur.-,i 

2. r or --. r i ,a 1 Iui..1 

3. r iuLber , . >1::' ; crd, :.pac c,-f c - . tCe,.h i r, ac ic t ur.-a 1t> E:: C4 -r. 

Su -,.je, t 

1, *cr- t ,:,e Ir . n1 i , r-t: :ut on., c,- i.,a:i , 1 i .-r.l,i ci 1 r!: 

-a tt r.n.A t _ ,i i:71 r llbe ,t j.. : :,- . r , v, - ,:1"a::Lu , 

id u .]I u t. I,e c 2 ambI 

C:.Numer. obCual.. h,:us.ehol ds. b dti .t i:ct ari ,A rc, I'-ce .rI.d t .I':ot 

f cr itFrib i a 

1 t ct a I d i tr i c t . P C. , cC cm. r- a... b 1,Crqe .I-11: 

iub s i .t.nce t.t qc i e T.c c, 


2. to.ta b: di Ftr I .t ,::.' L:ro.) i rice Lx f-.,ri E.iZ
 

:3. d i s t r i rid r'-,:,l r e.o-
: r.:v ,J--LiZ±., c. 

t c ri' -:, : radi , 1i.) ,i r i:,. 

D . Em p IC',."r',IrI i , d i t i ,:I , " i i: ai - :,t.] icr . ,::-1 ,Fiji> ir I '', 
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C. 

renter,. 

pa[ids I a o er 

2 .no -ar, icJ turn ii~:~r 

1:0t n 

R. ari 

In 

cultural.:'. 

b.no -a icu K a 

a. commerial 

b.~'i e u g nrii.i w 1 K n . r-r CI~r 

a. sci in iKr JCV 

b.~ nor griultp£ 

Rvei-sn 'IM00P IO f 

Ic 

armj~ fami ly by farm~C' cit2::in(c*i

5. frminnbuuwaducW b fol ajns ky~y 



2. 	 imp,-,rt 

-a. c i u u r. c ommodi t i es., Ari..iun.., ,..aI ue ard 

per.iod o: r.eceipt 

b. 	 aQr cul tur.: cap i t.-.1 i tern.=-. -Zratr I e'V'e ) 

. Tr ar,sp cr. o n b::/ pr cv i n e ( I'9 

1 .	 r .- o .a,.d..,i 1 r. 

a 	 1 ca on e g t [ , Qu .-ge of Fria i I I ine-. 

b. 	 loc at icrni lengt h, -arid ,cces.s of open and pri vate 

c 	 n uFri -mer, t'pe , c.ap ac i t' .id i n s i de me ,asui Ere r tS 

o 	 op ,tr e Icap=r., r..-a 


d. 	 numL,er.: t.pe i ze of power, uni ts, cp,er-al e arid 

rep., ra-.b Ie 

e nature and Iockt i on of r-epai r- *:.aci I i t ie. 

.f -fr-equec:.,,,:f reschedu Ied + r-i ech t -scr ice 

c,r-cia n iz 7kt ir,r a nd per-a t i or c-f t tat . r..A i 1 

ne t,,.r k 

h. f re i ch t c h ar ge S. per, tor,"ki 1ome tr-e
 

2 , ro .dj-1,.
1.,
-.-* 

a. 	 1oc.t crin ength , c.apac i t, b t:pe c0I sur.. ace 

b . or ci.n i za tions., c qu i pern and c aj:, zc i t C 

v Ch i 1e . f r r- c.,.d h ul 1 7,.e c: c- cm d it i .

c c c. s. pec. I /" I ciiirrtrc'. 

, por.t. -- c a p 7c ::. c, -Ia,:t 1 i t ieS., etc1,:',at 


H. 	 Ge ,ra .ph . I d : a 

rmte r.ir--k, at1. 	 ci i .e. f.i. I t eip e- rces-, etc. 

2. 	s.o 1s 

-,a I 	i t -F3. 	 ..a: + i~e a thcr. 

4. 	 su i t ;D. +, tc C,L I i 1 i t are s. . Cr.:,I :0p r- ' Iuc i: i o I 
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c-r-Jr.-e.ii•-. 1 Oc. t o,-, . F r C S:ri(r'.i 	 I ,UI Iuc 

l..ndi ,. .7.r Il
6 . 1 -u t . c l '. - o -t,,:i 

7. w ater- resourc ,-. . ,-,r .:,r i t u~r.>1 p:rc.i.. 

. Land teurI-It . , 

S, Lard u-.e b: i .tr ic t : p r,'.' i ,e .- t ,.r_'ci :,Iz 1 

- tota 7 j i u It,'ura ! 1land .1.; ::._-t 	 ,:'2;.':: :: 

t~~~ ta>-a I 


a c r cf r I arn c
 
*• C"OF,':e' .- cc~irr

b. rrn e d Cuip r o_, p ._-, 1. 


c r, ;:tn r e rIci
-72, 

fror.e-+ .t -.
di.- CI.t 1-I 1 1"i*J 

t ot ,r.
 

2, t:'c, i--:,.,r tural Ia -d
r 	 cicu I 

' * rr-r c . F'ce a,.. 'e, teJ,.- l, OFi I1 

e-. _ ,, t .. on cr:p. :, 

.7, 	 h s.. ( . nir-o.do cdr"": t,1Ic:.,t .&ii ':. 

- p1 .:,.ni t 	 '-:UO"E*r"-OIs 

L., F',od ,cr,:iF.. ,Ki rnr iTja_ted : 	rai ruled., 

4 . or 	 cip: F' r] :r''i.Ie 

4 c. , It-., ,h F-rL i 

c-. iLi.	 adI 

d, c,~crrc D. 

b. 1ii 	 I.,e_-t o, ,ri ~.e,~ k 7:: :-.rd ini~-c .i~ ~ .,;:,tc 


d. 	 t:,c'm-,_at .,ii deI id eraed rIr ,:iv 

r i irri, J . !. .rr ' c-:a ,:-: .-d e t ' h..r I 

b ij:o1iri f C: 1ivir. du. 

'c i, 	 IT, t- , 


a on 

o,:n
 

Z mLb,: 

, '"">
'. I '. .:- 'P::3 

Ci ,,, 
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I1. oj,.ermirne shi -ts. in cr-op ar-ea. or y"iel d rcre;ses re uired ieet 

food and fiber production goals and esi: mate Increa.sed-i fer ti izer 

nutrilent.-s requi rements, needed to rmeet these go..als-

III. To pro,. de .ia his-.torical da:ta rel.-ted to £cr- iI izer con sumptF -ion 

in Zarmi a Inv i -dtr.ict -Fr-c ' -i M.: 

IV. Identify. the f nancia-,l reso.our:e. uied L,-' the Z.mbian ferti1 iizer 

sector and to project -future fundingi required
 

V. 	Identi fy b> cul tur.l.1 region the three mj,.,or fa.ctor s w,.hich 

i n-f uence
 

commerc- i 1 1.rrmer. . emergen t f~armer,. and tradi t i fn
1:ar-rrser. 5. 

to 	use -fer ti i zer 

A. 	What causes e.ch group to inves.t in -fertilizers? (-farm size, 

income, education, st.atus) 

B. 	WTh er-e do the>' get their, in-For-ma tior? 

C. 	 How man;' of each group use recommerdedl -Fer i I iier ratesc. 

me thods 

and time o-f appl i .cation,complete nutrient ap:i ica,.tion 

(including 1 im )? 

D. 	 Which garoup,. ar-e mostr, di fficult to reach-?., 

VI. Identif>' what factor-. ha.e ml ied the use of fertilizer in Za-mbiz.
 

a. 	 un ail..,.:.i1ofli I i ty ot -fert i I zer or seed 

b. 	-f:rrm or insti tut ion:,a.I cr'edi t 

c 	 c . ropmarIetin f.cil tie-. 

d 	i. pr ii I:,:,r. :ertili zer or other inputs 

e. 	 t xe =. 

f. 	low crop pi ce. 

g. 	 food impor ts 

h. 	i n.dequ. ,e kr,:i.ii ecl-1 .. (:f f:,.rmrno 

http:kr,:i.ii


i i rr-op rerif rti r a:l;i: i on 

* ri.k :f crop fa ilure 

. .- cI'.: f I rr i Ll.ati n
 

1 i n.dequa.t. ,r e di t
 

r 
 1 a ck tef. c p o 1:er1i I 1 s u 

p cr:p inten.s---i ty,,. 

VI 1 , dent - >, Fy' e a..t :'.ri -.fu1 i; rre. ,.-deace-.eri,. e l tc s. .pr.e-sJ ra
 

requ i reTen .:
 

I.'1 ,. De'eterr i re -,rDrc ,,r:ic o:ten t ..I ,::. -- ,:, t 1 i '. r i ,:, t 
 , 

de I ,,r :r ,t .a 1 I :l b .yia rn .t t I wi1 . , , , I arin i .t , 

cor ce-rne. 1. t- th r oc t I , mrI. k o:. I: I' ?. 0 , o: : for r 1 I 
and show,,. mechvnlsi -mrF- of: ,coor-.dina,t io, he,:.t:w,.eel- them,.l 

A . Descr ibe'~ the. re~ :ponr:s i I i tes ofJ Ch n l rpr: i ate Hini v i 

w it h r.e :t ",: f t. -: : r:dr:i:t i ,.. ,, ::, : , i-: tr.i t. ,n 

resea~rch~, and': ad co. :s ; : rog.r :r
 

B, ith in e.h: m iria- try . cit e ih, s':" j ,''.i l, I I .:. 
 ,c .t:,n A 

capi t ;ts. t. l'i "LJI Ii - , i C : :"; rhen:e : S::-. , the i 
o 1,: ct, tri £ '.! ,. ,:. 1 .+* .: n : c i --.c :i n e ,,+ Zc ler(.;i +i i,: ,I: Ec< '- d :L r"'; I': 

2. [e ca i ,e :h::and :: :, *:r I ! 1:i I :')r- 1:.: :. : I n,: sl?:trI n 

anrd t.ho.-.,i n a.7 ti-i,, i :, 2 Slh:,O relate-, to 2 , :tcuii~n
C . ecr th r j~~n N-,e~ ( vl - n,:,On Vi ZIb fo K'r Is ' cro ch pr" ji-.2 un , e wv 

fert I I z:r .nd F--, I t:'.i , . c 'i } i twh ich.:'r::t i I 1 dee l,::, ,

many crop res pon .e ,cur ves to the:. 1,1 , t in ,t n ,,: 

D . ? : 'Ci.e I-'.:' t o ,r , -:, :i ::. "to iIby M I.ot j . b:.si P-, :o.' n fo r 
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curr en t f-r t i I i zer r'econrie rdat i on {,:ur, al i .i IE a -n 

Sy s t e rn'. 

ibe 

h i c h f e .i: i i Zc--1 k r,c 1 e d . s tr a rr l t c,d t:, r c,r. c ach 

E r.escr .:.Qenci , >, di s.tr i ct, IT-- Anns .r,:i cdt hodnd un' L' 

c 1 aSs 

F. Drescr ibe .pec i -fic rur.d) edij, ,tio pri.v qr.,)s ]., ch thhi deal Ii 

so i 1 a 1i r-r C,U, p r.- d u c: t i o n 

. ) c r i Lie the f -rrr ,.1 an d nr-,-,:ormaa. l1 IedcI ati n no so-i 1 

er tt I 1i t' and f er't i 1i zers :r er ted at the ,ar' i ous school 

1eve 1 s. 

,'.Deter-m i ri ,:h,, f ert i1 i er. pr i cc _x. ort h c.,hr - nr I c rl 

are Eutt c:JIc 1:t ,n:r, i:>,,:,n ri, cdi T. tIl::,J h he s.' fen,nin _jI".r 1 
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4 t a>.:. ,. i
 

5. impor, t sjLi idy 

6. 1abcr .uL. i ci.'
 

7 s t or arc- u b id
 

8. -r ii t L, I ,d 

9, i ci ,:. - r.I Et:d tc, f:er.t ii zer 

B. g4r i ul t, Ir.al 

1 -,in f u t:,-. i,i/ 

2. credieub-t .id, 

-i Iri : t ,:tenn ir ese.:,.r, ,ooper t .,:.:., etc.) 
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v.. i thh i c . emn 
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XIII Identify the -.upp 1>' ,.ource.- o-f vur i ou : te t i ser.and pr odu . 

and th c f ture "_upp n:. , ed. b. produc t 
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cap.-.:c i t. and produc t i on b>' 	 produc t by moritth ,or- I '.': .---1 904 

3. 	 i den t i f::, c:" - ac tccr.s.,,h i ,-h w ill I i n cre .- e :,r-'cdu, i:c, .r 

pr odII,:: qu- I i t;1v,
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5. 	 de-: r, p1 .:'inned f:c II I: i e. -i-or, I ileIt:' u t on .'.i t :h :,n 

C.'.' I .I r : Pr b'i I i t 'x o f p r O. ej : c CtrII e t nid cl-: t , 

t h I I - t k..' I I .:.:: h i 2 pi odcuc i: i on c a i 1'i t:,..
 

B, Ideri ri >" , ,J -- ,i --cc,u n 'tor.X f- horc . ,,1 / . t
 

1 .	 D c C r I, oc,: C' r L: r, en t r . du r, e
 

a , Cr"' iIti I.: ., r
I 	 ountI m,,n e . e i d e rtiv, ks cc r, Zl t C1f 

hl i 	 n;:lr,f i . t: i t 1ce 
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2. phospha te r.ock, 

u
3. -.I f up 

4. 1 imestone 

5 7:'_.=s h c Ir. -r.i n e s.

r in ' t e,.,.-
.'.,. 


7. o the r 

B, Iridi c ate . i,-h ,:,-,pc,.i - h1. IdekelC,. .,..rdLeer - d cluz.rt iti,, 

rco'er'e r 1 '.,e.re t.- , f nd 1"3 

C , I nJi cat,, . ,::-pc.i c ., , h , :tP'. I i I. r 

de e 1,::Ipm n 

D, F'r c e..e irei l . fcir, r., rr z.te i Z,I :- L.ed ir, n'. 

r-dcLJU I c-n F, I 1 .:,.N,.1Vt . C rd im ,poeI: -cq u rer l . 
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TERM4S OF REE.N. FUR FERTILIZER . UPPLY \NDJ l'IAL ING iLAN1 ZAMBIA 

Based upon .ain onlysis of the data con ernill Ltla exis i lertilizer 

system and the su ;:1l,/'dand forecast A.plan to wake ferLi zu- dvailable 

to farern,',; .ha;-m._ efficienL, meetL. i"ued ti iAW LOSt,Lhi: 1005L nOciai 

Lo Zambia will he pr'l.ru(!, h a lan willI uiC ate , mlctt) Ling and supply 

systemf tailored tu the eJ..,colomic, social, cultural, p litical, legal and 

financial envi ronuent of Zambia. 

Describe the L(co.:JJL; n utoido(ology to estab]isi Lhe capital, n a geria] 

Skill s and or.an4 z ii to service the fertilizer sec to. 

( ) FI rtu_2 r' "; i!20i' 

(b) 	 Pet, l1pr i;eloi ol 

(c) 	 Mark. uiq sa"'Ki. of research education develolpme t 

(d) 	 SaI s ani: ihi. Br]ion 

it t:, ill(e ) 	 D hi:, i ,. n :i,'h-1 },1 t 

.,.(f l i (' nI! l : l ' l ! 

II 	 Descr ibe the ' i,.j r',d orljan i 'ationa I structures needed iii tiaIly, for 

1987 aid 1I19.. 

(a) 	 PHinl Q k i.i lj Anid supply op: r, Lion 

(1) ,arW: LW:no; I c Licins - ror10 , recor'dn; (,ld reports 

(C) 	 Job d,!.r: L ita. 1 Iimit; ofand; autho'ity 

(d) 	 irudget: 

1I 	 Product Plan 

(a) 	 Products to k:et agronllomic l'e(lireuients 
(b) 	 Domestic p~roduc,:~in 

1. 	 i'it i-Op! l i rodu1Ct,: 

2. 	 PhostJhd tO: Study 

3. 	 Limne Study 



(c) 	 Off-shore procuremern t 

1. Raw materials 

2. 	 Finishud products 

d) Bulk- B] .ndi rg - tudy 

(e) 	 lew products 

(f) 	 Facility requirements 

(g) 	 Supply al ia.rna tives 

(h) 	 Pack tqii 

IV 	 Sales Plan 

(a) 	 S, ] obj,ta:ivens by product, by rural depoL (recailer), by onth. 

(b) 	 Proj Li., if ales; for ie'xti by , by di.,Li it. L5 yeirs prudluc 

(c) ConsidertioH, ur p J ui.C q al icy mi type, t lay ireunis, pricing,g,in 	ia . 

considered , plni Iitc ux;<t'('tliuti o1onlj jc .h anidall mi rnln1'( service 

aci&Li wvii. YV pr vide; eVer'y i iL i, ,LI I . , i Lo hie 

advi M inr ( < ict ,il pJ I. I idu,<qll] 'In 	 .. ,' Is. 

(d) 	 A soils tstin and fertil ier recWUilii,; dLioin nyS ten Will be studied 

(e) 	 For assijnmie t. uf Field Aid retiiial agi iiouisLs, Otc. 

(f) 	 Tranpur And eq uipment requiremlient 

(g) 	 BudgMI. 

VI 	 AdverLisirti and l, Proiimut;iuna l Plan 

(a) 	 The p),r!po-e of Ihis plan is to identify dreS where efficient 
COimmLuii . , (1n15 Sys tuui. ciin be us1ed to suppurt the operatLions of the marketing 
orga ti _'o, on; . 

(b) 	 After an <nali " of tihte infurmat ion tas e, o)lp;rtiity aI.,S for the 

productin oui MAriiing materials, Lh use iniie.spaper ,s,radio, cilie,]a,f 

signs, porter,; suc ,li Lies wil I ( t bo >titJ .i ishud 

(c) 	 A detailed Miotat li steduleiVor us:: of miedia ALc will be prepared for
 

the fi sit yea r.
 

'7 
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(d) A sys.erm For tho eviluaLion of 

(d) Iderc, i K yi,;ortunizies; Lu sales 

(0) Lstahl i Sa V LActugy 

(f) SpeciF y a '-. VioH schedule WiLii ixed respnUllsibility and taruet 

data for , ,, iooonfor W fist Y,r sL Iishi uein L, ui in .a1 s 

orla&I : ,ll ...i.hl, I I i.ldi k ar'e riet.ailer Sur 'vey,sales 

forec:st i YrA W/,, . iler (d1Jlie.) MwldJti CoulLIracLa., ot .er 

oircani;aiOl n : 'a1tsL', i idinq LIJ , nnW L.er;: wd [polic forms, 

record '(I I I Lt I' ( ,II I ti :cL. 

(g) tee iv' Sir')'' 1 r uisi K r;d.r'sLu d;i , in,/nnLi II I e. 

(g) IAssiyniun. &' .Y .s .,Lrik ries, ru' a l or provifuiIl managers, etc. 

(h) Coordirnd :; ,.,i Lh marketin~j terviCiS and di I' ir ut ion 

(h) Franse r' requiremeuts 

(i) Budget 

V Acron-omic- in 

(a) Demon'rKioln';, Field days, farer ee Li ns , lari vis it's, retai ler 

Ieve1' 'Q l m,d i i t.'d: ti1l ruea.l il'('rillib thliefi l u(aLi[nal ClWivj 

Coinl Ali I/ I i.lP d ,q oj ;ristLs.. 

LW 

(b) For 

p 

for 

first 

ies, 

eac 

/ mrr 

am! 

,rH-qm 

i' orija i,:anntio, a 

jni L atI 1uiL-ions, 

c a.LiviLy. 

detailed acLion schkedu--

provincial supervision 

citinj 

will be 

ti 

made 

(c) A chief a!,ron.,ist. will be respons ihie for Lhese actions will be establishe, 

(d) An i n-houqv eur.;ani-Liol will prepare camer, - copy 

and teaching materials for use by field agronomists. 

fo r re produc.ion 

(e) BudgeK. 

VII Market Research lln 

(a) 

(b) 

IdentiFies ava ilabhle dati 

Collects reeled iol d aLa in cooperation 

personl, 1 lli ','a reloune sulervisors. 

witoI field ajronomists, sale!, 

I" 
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(c) 	 Studies docui,,onrs from, Central Stdtisicb OfLi(ce, agricuItural 

develo p n r'o cts, natiundl plans, research repotr :, stc. 

d) Maintain files reeded to prepare alHiUdl mar'Leting plan ani required to 
-)prisa e p o rwial, . 

(e) 	 Consolida-tes __ onLiiIy sales forecasts 

(f) 	 Haintdin data files For supply, miarketing, fi naicial, product line and 

other plans. 

(g) 	 Evaluate the econollics of fertilizer use at fariier level 

(h) 	 Conducts studies as a basis for subsidies and price support programs. 

(i) 	 Establish an nnUal action schedule for firstI two years of organizatiorna1 

operationq. 

Distributi on Plan 

(a) 	 staflihus a ph ,sical discributiun system for trans)ortat-ion, warehousing, 
ilvenitory (: 1 ocuimenta tioi anid liidnageiii, t of Lhe system. 

(b) 	 k,ii :rarn Jo ' ,Il 

1. F:Ii* lt & ,tj 

2. St u'lcLur i'o)OSed systeii 
3. WirOn:, r',' i iJ, des ign, and maintenaiice
 
" . !) i' i , , .t. o
:i 

5. M inual ,v -. Yw d.1ical ihandlii 

6. P"o.ckaqP53 s IWIi PAIt fort ra1il uv'emleA 

7. 	 )1)-ra i o i f ri ii h t)pflen 


(c) 	 Handlin!n r,.; i,..,W,; SLud 
(d) 	 Warphooisinq~ 

1. 	 ,cilitics: i) L cai1on, size, design. 

2. Storage ii:, t.uds 

3. 	 Invun Wry tonuolr 
4. t andl inql ii~ ,tl ,: 

5. Shipp inl 1,5 Lti 

G. r~ia as1:ii and operations: i) DocumentaLion procedures reports. 



(e7) Primr y qn-rd nn,.conht , di ;r'ibur.inHi costsi.. c:omplanionl s 

(f) Special >1 i for 'Jo2 L i ties. 

(g) Bulk ;tor..:jf2 s -!, '-;, if" aIWy. 
(h) Blendin. vs. c-Kpou j requiurements, if any. 

(i ) ,k-co ,eLnd.d ,', 'fl 1(1 {. )o1 icy.
 
(j B',udjet s'uii'. 
 and O ecdist 

1. ( pi ,] 

2. Op 1rationil 

IX Price Plan 

(a) Costs of "rodicts 

(b) M.ar'ketin(g ua r'jins 

(c) SuppIy ,1 is Lribution costs 

(d) Pric ' t at Firm: Gate 
(e) Anal i > , r. ent .. ,,. projected price pol icies 
(f) Role of !irest, and i tir.ct Fr Lil iz.l' subsidies 

X Personnel_ Peveill',,:nt Plin 

(a) Organiza ional ,wploinl.t: pol icies 
(b) Subjects Loy.) ,: ( h . a asic marketing trainiJg for all personnel 

eiployed in u. 'kd i'Q div ision, will i. Il] i od. 
c) pro)lI 1 t .Sa ] 1 ,lW i'nrouc, for al 1i erIsJlSiIIOnel wil be planned. 

(d) A practi o f pe',.viii - t;ncourse or ll ima ilaiint personnel will 

be pl iiir'np . 

(e) A gteneral n. ' enit,)er,course will be planned fora,all Iprovi sional middle, 

and. sOifr iiaimjers. 

teria
(f) Instri aima Luii l For irisutruc:tLion fert ilizer s will be provided for 
USe 1 r1 Iin a rind I i_'iIl e l" dUCd Lio d l elatIV ,. 

(g) Plans for rotLail r devalopwint:m li will be po'ivided. 

(h) Plans for f-aror edcnAiunil m ieengs ,.'ill h,.beprovided. 

(i) Selected rgr.aiizat;ional p rsonnei wil1 be prnovided olrmal educational 
opportuni tiQs ontsiJ of /nbia 

Li
 



XI Fertilizer .- R,elated Poli(ies 

(a) In Mi to those po licies cited in previu.s sections, ,he (, ill 
needt to Furru Kp)L saiind i nt Il)S,'no' ii WLR L policies 
for :;LccIi (t i Fo i 'i iiIlilizov u l n ihigly n ir Lt,"L sysl_,i.
files,: i nd-lzK.,W O M~it-Oli Cy, Q,,rn jr)(,diL. IJ(,1iCy, I lr , W rn.l,,u ,,y and( 

input supplyii i i ; faIr p o uce iiin l I, iw • ioi i xer 
qual ity con:lt poI i a5, Jd.ata (,l)c Lf. ioii ,_nd l(i Iu Icy. 

XII Agroservice M .. , nucept 

(a) Plan for ,stlishi g the retail depot as a source o1 information , seeds, 
d(luipn -Lit , cIl- ici Is, stordyuj , credit, Luols, and a Iarke L for far';i 
1)r od ':)., 


(c) Assistance in ,cqui'in a)proptriLe inputs. 

(d) Sponsorship of educational activities. 

IY 
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T
IERr. O OFri(CE 1U,/.,,EFill FECHtI(Ci,, 
of 

THE 	 APPiROVED FI.:.?,T[LIZEI N A, i/l, - /i) D iUl'i.Y i..E4 

Based upon the acceptance of ,rn approved p lan for marketing and supply , 

prior studies pern inini to fVti lize' sector, andI prior ,xp ri:nce, a 1imited 

number of hiqhjkl y O'c&ici iersonne I ,il b, 'u i 'Q(1 to id.i :e, co,!:h and 

train variq i ts Lh, 	 I i. a(P:=: :,L or u ',Jn izatiur. /i,:, r'e Ni -i i : 

installedr, and onnel siuch ersolLl ,:,.y deployad, "star L up'" .) provide 

forwal and4 "on-the-job" tLraining, (P) observe a.ld cOC ,djL;tnlueMNtS,.OMW 


during the execs I:ion of the ion./ componen ts of the urganizm ~iunt , (3) expedite 

early im ml.en ttion through their apprcval ol)bsuiv, Lions and timely actions, 

and (4) assure, Lht the ncssary coriurol arc mauaiLad. 

I Initially, oveoall of the iolto..iug will probably be required for a 

continuing W: i 

a. 	Fertilizel S/ e N n..r Adi.sor 

(1) 	Gives advice to Wanajing Director, Makerting Manager and Supply 

Ma narje r. 

(2) 	 '7erves as Chief Advisor on ifertilizers to Zambian government 

organiza',ions and dunors, 

(3) 	Serves as leader of fertilizer technical team.
 

(4) 	Assists with policy formulations
 

(5) 	Gives direct assistance to personnel selection, management and 
(lOe]e (;hiheul t. 

b. 	Distri Lition Advisor
 

(1) 	Gives guidance to plans, organizaLion, opera tions and LonLrols 

of the tran:sport modes used Lo move organizaLions prOdUCtS. 
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(2) Gives guideline on the wianagement of inven tory, storage type, 

size and location. 

(3) 	Gives guidance on shippiing schedules.
 

(4) Gives advice on rlequired infor,, Lion, Litle, order, and monetary 

flow reUMin, t Fu Lil izers. 

(5) 	Assist:s in the iego iaLions with carriers for transport equipmen t 

(6) 	Assists with documen tation of the systems. 

i t.vice s/xdv isor'c. 	 e Avoarke, 

(1) 	 Adviss Chi& agronomist, Marketing Resear.ch and Development Supervisor, 

Educational Supervi.s;or and the Sales Pral oLiun Supervis.:or ii the 

execuLion of Lhi ir responsibiliLies. 

(2) 	Advises Sales Manager on the IkfliaJeyenL ul all salus uctivities. 

(3) 	Assi its in the selection and LrninjuF,v tarketinq e;:,n(iel. 

(4) 	Instructs on nehsodes and prot du2s for preparing Lhe annual 
mark:..tirj! saIpiy i-Ia-n. 

I During the or v,lpntcourse ,; .. a 1!0-09g4) otedr ,eledt fertilizer
 

special is,. y b. e'jired on a shorL-term basis:
 

(1) 	 i\lronoumic .ind ac i;lic respiar'chers, 

(2) 	Proacurenril, and. .,uppliy of'ficu's
 

(3) 	Tra ininII -rj~ vi 

(4) 	Producti<.-ii ,ng inlwrs 

(5) 	P r'sonn riii ina special i sts 

(6) 	Iran.ort. V j in',rs 

(7) 	Civil or :,nhanical engineers for construcLion and mainLenance
 

(8) 	G;YOlW i' "
 

(9) 	Financr, ;i,.'(
ialists 

(10) Agriculkudl policy specialiits 

http:Resear.ch


................
. .... I H. , L - ILII 1 7 <P. i~ . . . . . ..S Si;: .A YLS S .AiD AC T 0' PLANS,?_PLY 

Personnel ReCLie___ents 

ProJect Coordi ,aor 

Ya1i SPecia I-:I I 
- , :.. . 

e izoI 

and 

D 

Salarv 

° 1i7 

icy ~,0 

NI'an/N 

2 

-losnhs Cost 

5 ,0 0 

1 ,800 

. 

" 

4a23 

rc~uLnneer 3 L,0 

S 1!3,6 

S~pupct 

ric
it 

VI S 

f.e i'a f ei ens 

arc -.,rdPrcessing 

and Salary 

2.0 

2.5 

3,000
3,50 

2 ,0U 

C~~~ ~O H 

-S7 -Lla cas 

-- -

10das 

d 

51S 

L ct.ccsa - 8 rod-. etc i s Zambia • s. 

o c- - -. 
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APFPROX IMATE iBUI)GE FOR, T[EC .,, "-IWSPP-RT 

"'"'-/,\ki ; 

0,r ZA 

YE!!\k 

iANLno l/-rH.. 

I 

J -i( AM SUP.Y 

YFI)P 

YEAR, 2 

SY STE 

Personal Servic(e-
Salk and e"&1,. Ir l. l rid " 

Post dif er'en]i] 

Cun ltinii i ( 3' 

S 

f1or 

incldini iU11 

res dent 247,500 259,875 

Salaries r<nefi l,;r 
Short-r r...... Lank 

18,800 20,680 

4ima -Ior .s) 

internatioili .irf ,. (A fai i lies 

4 x $3.000 2enr, -u V,:Ieises 

x 20,400 20,400 

In ternia t innia I "*ir rn, 

Consul tank - 'A) 

I L-iW 'in 

12 ,000 12 ,000 

Shipment of: ( 

,ulbs/filvx 
1 &MMc2 

.. 15,0)00 15,O0fi 

Sh pi!men t o p 

6001b,,/rd 

.yn 

i 

i o:U"; 

7,200 7,200 

Si, of K K 1 .,ntfa-ily x 3 3,000 3,000 

Internationail and lic:.l 

Rusidut <At.f 

tr',vel for 

6,000 12,000 

Vehicles for ,p;ident Cinsiltants (3) 60,00(J 

Vehicle o.,rakliun and mainLeniance 2,500 2,500 



YL/\R I YL/\R 2 

Housing utilities, etc (3) 72,000 Y2,000 

Office space 0 $51.84 18,600 18,600 

Office supplies and equipmlent 7,200 3,:100 

Support staff 10,800 10,800 

Logistics for short-term stsff 

- Per Jiem 12J days (W588 10,560 10,560 

- Local air travel 3,500 3,501 

Administrative fee 1.80,271 165,030 

TOTAL S 695,331 $ 636,515 


