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oo TRTRODUCT T

The Government of the Repubdic of Jambia recogrizes the fmpag et
rale fertilizer plave in the praducticn pf Zambiat s food crops and the
realization of food self-sufficirney.  Concoern has boos g saod s
many in Sovernment over the poor perdormance of the fo il izer sarpeprd o
svetem b providing producers the required gquantitics of Y RET Y PF R IR A
fertilizer 1n o bimely fashion., Gocause of the polativel. 1o g
amounte of fertilizor imported  compared oo feunls of oo e b
fparticularly the staple, maizer, questions hive Loeen roisod ne to wlat
happens to all the fspbidizer and the mplicoion o0 cost in fore i an
exchange carnings.  There is concern for prowoibb e waesle From
misapplication at the farm Tewvsl and the taplicalticn of fertilizer use
arc highly scrd zoils, Ouestions have 2l zo been raised ae to an
appropriate instituaticonal framowmork for matiaging bhe syetem, the y=e of
difterent handling technigques to improve eificiency and the efficacy of
current fertilicer recommendstlions by research.

E

causi of the imporitance and urgency of these questions, the

]

Flanning Divizian of the Minizstry of Agricul ture and Water Cozvre  oprmcn t
THMALIDY conducted 2 study of the fertilizer cubieectar during the period
of June 29 to July 22, 12330 Econamizbas of e Flanning Division were
reciceted by ztaff from the Maticnal jgricul tural Marketing Eoard
CHGREDNARD Yy b Denoartment af Flacketing andd Coapeeatives, and
tertilizer specizYists from bhe Tonternationsl Folti}ilur Dows lopane it
Center C(IFDCY, The Uniited States Agoncy for [nteonatinnal Chxwe Lopmen b
CUSAETDY anmd Towa State Univerzity ta addiesnt vhe poaliloms Feoed in bthe

subsector,

Unavaidable circumstances including & death in ope Sphecialists



family and o national halidarys ¢ July b and Sth ) reduced the
effective work period of the study. The team therefore limited the
main focus of the study to the following objectives:
1o document izzuce and constraints of Zambia’e phrzicsl
distribbution zrstemns;
2y esaluate the existing svstom for auphlring ot Tocal and
imported raw matecials and finished products;
) estimate nutricent and product uss in 1984 and V992
4> make an aszcssment of current products gsod
) Develaop termz of reference for an in-depth =tudy to include
information gathering, wnalrzis and the preparation of & plar
of actiaon for the development of an efficient
fertilizer syetem.
Methodolagy of the study involved the toam collecting data fram

previous studies, the Central Statistics O0fice CESTY , Mational

U

Agricul tur sl Morketing Board MNAMBGERDY , Cooperative Unione and the
Bank of Zambia., How persons at these and other institubions wers
tnterviewed,  Far informaticn an fertiliczer research znd deve ) apment,
szientizts were intervicwed at the Central Fescarch Station at ME
Makulw zand the Regianad Fezezarch Station at Fabwe. CThie included
members of the Adaptive Recearch Planning Team stalioned at Katuwe o

Field wi

]

Pte dncluded individoalz at BaHEBEGSARD reorons) ofiices znd
Cooperative Unionz in Contral, Scuthern and Coastern Frovince.
Mational, provincral, district and rural depotes and handling facilitiee

vere visited as well. Large scale and small scale commercial



P,

farmers and & few cmergent farmers were interviewed (o determine
constraints they faced in fertilizer uze.-
The follawing repart documents {he phecrcal distribotion eystem
including the identification of current bottlenecke to fficient
cperztion xnd the estimate of phreical losavs cusinined, The current )y
fragmented inztitutiona] mechanism vor m&nag}ng Ll awatom o
challenged., In addition, the report provides insight to the

implications of continued use of current fertilizer cecommendations .

It highlights the Kew rale of education at z]) tevele including the

promotion of fortilizer and the development of appropriate application

1
I
-

technique: the farm lewel,

The

]
-
=
[ul
e
N
1
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o
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sUQOEsts o number of xlternatives, which could bresl

bottlenecks and reduce the fartilizer

eoourineg in the swstem.

Time and information constrainte facedd b Ul etudy e do not permit

m

adequate analysizs to pravide o rocommendsd coroe af action in thisz
report.  In addition, the magnitude of The documentod lozzes bto Lhe
dambvian econcmy and thoe technical macure of e revenled canstraints
provide a raticnale for further in-depth trvestigation and analrsis of

the fertilizer supp e anch disteibution oraton. Sl on o sbuchy would of

I

[

cezeity be multidizciplingry in nature sod weoul o Ceguire
interministorial coaperation.,  The report therefore provides scopes of
work for the recommended in-depth stuchy y which would result in oz
recommended plan of scticon for the dewe bopinrck of s e ie, end

[N

tertilizer marbeting arnd Supply exvstem,
"7 Footnote: Laroe zcale - greater than A0 la., Clncludes one Tarm muer
2000 Haud . Smad )l zcale comnercial - & Lo 90 Ha. el Ving most of

production,  BEmergosnt farmers be ginnibng bo o use dmproved Lechng b

including fertilizer =pplicatiog,



[T, SURM&yY

THE FIMDINGES

AL COMSUMPTION

Fertilizer canzumption has increaced 559 0n thie lasl 7 weare, -

I X

From 133,6%% metric tons sold by EMEOSED in P95, consumption

[x]

s
P

Phogsd metric tons in 1982, fMast of thie Consump ticn

ra

increaced to

Was imported.) Accarding te figures supplied by the Warld Banl,
economic cost of fertilizer delivered ta the rural areans has increxszed
by 58%, during the zame periad, Lespite the above, Zambia stil]l ranks

relatively law in terms of spplication rate per hectare of arable land

e

and permanent crops,

This incre

al

s, cambvined with the increase in wolume used, has
raised the taotal price tag of fertilizer delitvered to the farmer from
approd<imately A4 million Keacha to 2% million Kuacha, an increase of

12590, This repr

Dye]
i
L

shnted o foreign exchange cost te Pasbia of 74 milliean
Huwacha in 1922, which in turn has cerious tmplicatione for the soonamy
from losses sustained as a result of an inefficient markebing and
supply ersetem,

Hicstaorical trends are uvsed as a baciz for prodecting fertilizer
requiremsnts to 19%0.  These rough projecticns place the 15%0
fertilizer requirements ot approsinatel s AUG 00 metric tong,  Sopply
and delivery of this valume af Ferbilizer will Fargubee aomuch impreouned

swetem of markoting and disteribution. & pumber of factors ooyl

@

influence the actuzl requirement

Wi

S up ar down Fram Bhe s

prodectians, Tl

i

report rovizws 2 nomber of waes an immproved svatem
could reduce the fortivizer requirements for a gioen leusl of

productivitsy, Improoed application technigues ot the farm oo i



(G

other factorse could alza reduce thezn Faagu i rementa,
The comparicon of maize proaduction siatictics e loue of
fertilizer sales has raized concern of many because of i relabivels 1w

tevel of praduction comparced to fertilizer neod. Mewsever, this  mow e

w

migleading. The tean found evidence thal focilicor i« e by weed For
other cxeh crops as well oo Tar pasture jmprosement

Investigation: were made bto detlermine whe ther cr net fortilizer |
available to small scale producerz el §ow Phew care using ot if

available. The =tudy team vizited wilh o pumber of 2mall <cale

]
4
A
i
T
~
—~
T
2
l

prady shon ofiicials, management of COOperavives Lol

scienticsts of the Universibty af 11 Vivais GlPT beam ot Faoalwee o Rezsugl bs
of these investigations zhow that e =mall scale producers lhauc
fertilizer available, but lack of sdequate rosources o hinder them
from obtaining and using their fair share. el rais of recoros
provided b the Chinjara Settlement Soheme roveal o Chisok application
rates tend to fa11 in & Y)awdnediwn® matiegerment lewel, bot wypeld

baozubstanddaed, incdioat Pha o tored Far dmprecoss o g Eme b

techningues rezul ting fram n bmpeov e Fee il izer couention e g s

Thiz evidence iz supported by a araundnat gl shucks and surwer of

7 ]

emall =c

o

By

farm units in Eaxstern Frovince,, carricd out by the

0

anoaf the Ministry of dgricul ture and bator Dowvel anmen t

Plannming Divis

With zzsistance from the lowza State Uriiversity technice)l zesictance
beam in Macah, 19230 Problems reporied of  timeliness and avai babilibey

of the "right" fertilizersz reflect the itnedficiencices of the current

o tam.,

digtritution

I
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S RISTRIEUTTON

Due to the chemical and physical nature of Ffertilizer, excescive

manual handling of individual Fertilizer bags causes quality

deterioration and phyeical loze abl euch point in the dictribution

i1
Wl

chain. This true for both locally produced and imported fertilizer,
The current system of manually handling of Zambia‘c fertilizer requires
30 transfers from port to consumer, duys to the diskances from porte and

the numercous distribution points through which the fertilizer pasces,

Bacsed on accepted standards of 0059 lose per transfer for mechanically

moved fertilizer, an cetimated 0.2 loss wiih each manual fransfer can

be expected. The 20 manual transfers thus »icld an expocted minimum
24 physical lose of Fertilizer in the grstem. Additional losses in

storage etc. incroaze the Josses Lo an estimated 20%. Ihe feam

atiempted to further document lozees through an analysis of inventorics

and <ales 2t FEHEDARD ~nd the threo markKeting cooaperatives which ol

0 of the fertidlizer. B 0ERD and Southern Frowince Cooperatioe

fax)

Marketing Uniton provided excellent data and insighbz into the queztion.
Howewver, the overall effort was thwar ted by lack of cooperation on bhe
part of Central Province Marleting Union and Zactern Province
Cooperative Union in providing the needed records,

Several alternztivez tor improved bhondling, storage, transport and-
accowntabil ity could reduce loss lewels to az low az S,
HARMDLING - & swsbem should be decigned for moving fertilizer to
mirtmize tranzfers and reduce loszes by more direcl routing to the
firnal destination and unitizing ¢ either in bag or bulk 3. fAmong the
alternatives for minimizing transfers are: (10 pzlletizing and

covering with o plastic weap ceheiniwrapping”) ob the manutfacburing



site for shipping w2z palletized units; i shicping i Lotk fo porizs of
entry where bagging, palletizing and shrinlk-wrapping ococur kefors
aon—zhipping; (30 shipping in bulk tao Bagoing ~ites located at oaptimalls
Aetermined nodes in the distribution Swatomy w4y shipping intermediate
Fertilizer products to bulk-blending facilitios where varicus groade s of
tertilizers can be physical by miged baqgﬁd. Laoch of theze and
other alternatives has techrical, econamic, cducationnl and ol oo
implications which require further debailed study b fore zelecting a
strateqy approprizte to Zambia’ s input supply 2retom,
STORGGEFATILITIFS- Observations macle ab o provincial, disterct aod voral
depats revexled fertilizer storage to lie Phredequate in quality and

quanti by, Lack of spprapriate torage Yacilities cantribute Lo

1

phreical and financial loszes and inhibit i timely cupply of the
appropriate quantity and quality of Fertiliver to ihe farmer
Lue to Tack of adequate permanent facilitioe, bobh Planbicon o

the cooperatives ntften stack fo

“tilizer in the open on the groond o o

ratced concrete platforms CUhardstands" ), protecting the ctaoks witll

—

barpaulins and moisture barriers, [nadequate protoction creabes

locses, Thiz problem e particularty acuts at the o dopot Yewel hot

D
i
-
w
o
-~

regionay and district levels ae well .
Folong and unreliable zupply evetem croalbes nesdl for inventorying
Targer than norma)l buffer stacks far Tonger than desireable periads of

ime at transhipment paints.

§

This adds to the demendd fo0 more o g

v analveis Fer by isers (Peponnt af

tacilitie=z., The relxbivel

nutrient ie law relative to amount Of Ccarrier in o the fortiliver, e
PRODUCTS zectian below. ) currently dn o use in Zambioa o slsEo incroass e
cuerszll stora oo Capacity rw quired =t tiheon provirte, Moo Lo incroaae o

/

inotertilizer goe will add o this Pl bemes iy sbh B be Boiadier snal e
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fertilizer productse cauld reduce covered starage requiremenls,
Provincial cooperative unions twpically do not move fertilizer

from MNEAMBOSRD wareshouse s during the dry zeason becouze of (13 a lack of

zecure facilities ot rural depotz, ) ihe maeicze procurement process,

CE) x Vack of fund: For Fertilizer purchaze and (49 Lhe facility of

in

bipping directly from the FNAMBOSED o Lor oo {u cural depots during the
early rainy season.  Thiz procurement proclice short-stopz the smooth
flow of product, and incresses storage requircments and cozts ba
NAMEOARD . Tt wlszo eliminates the chance for farmers to purchass
fertilizer when thery zell their maize crop, and increases the chances
that they will not have the fertilizor when they need it,

The Fertilizer markebing sratem neccds mors Securs permanenh

storage., The Canadian International Development aoency (0.1.0.4) ha

]

in

i

built ten permanent storage sheds at MMAMEDRD rogianal depot
Southern Province and Fastern Frovince.,  The sheods, tataling 28,500

metric tonnes of new ztorage should greatly impcove the storage

situation =t the regionz) lewel.,

A onumbeee of other donor agencies are also intercsted in o iding

storage facilitiez far both maize and fertilizer. o Uorld Bank plam ta

provide secure buildings at 40 of 400 rural depoi =ites in Southern
Province iz an example.  Priority should ke placed on putting thiz
starage af the rurzd depot level Lo make possible bhe mare diroct
shipment of the bulk of fertilizer valuwme to locations clase o £ina
neer., Decicione relative to size, nature of cunitrﬁctiun anch loacatioan
of any storage faciliby should await a full stude and the Apprural  of
an action plan for the entire fertilizer zwotem.

Specis) contractux]l arrangements Lo tooen NERBOERD and the

Cooperatives need Lo be areanged Loomadoe dyrocd shipmenl to rural



depots possible., This would reduce costls tranzfer and shorage costs
in the pipeline and would makKe the fertilizer available to the farmoer
when he has the cash ab maize markKeting time.

STORAGE/PRACTICES - Siorage practices frequently abserved contriboute

significantly to the phrsical laoss and qﬁalitw deteriaration of
fertilizer products,

Stacking bagz of fertilizer beyond 14 lavers high causes pressure
damage to fertilizer in thoe lower Javers. This praciice seems most
severe in permanent storage locations,  Managers at FEMEOGED depots at
Lusaka, Choms snd Monze wers abzzrved shocking ferbiliver up to 44

Vayers high to mecbize the amount under permanent coer . Cammarn ] e,

-+,
g
=
T
—
2
(34
M
i
o
Y
i

o shacked tao high in the outdooe cites,

I permanent warehovses, appropriate procedures for preecs g g

adequate air Flow and humidity contral are not follemed. Far eoalng e,

n

marigers twpically wtock fertilizer bag: dicectls on the concretie
Floor, instead of on dunnage or palletbs, increasing the potential faor
moizture damage Lo the lower avers,

The organization of the JTocation of astocks aften increascs the

{

amount of manual movement required for recoipt and dicpateh of
fertiliver. &t mane lacations served by ol cidinge, stopage iz

lacated awar from the zidinags.  The newls commndesioned MEHEHARD

i

warehouse in Uhoma i oon encopbion where ord-ianding dicecily fram the

rail oeiding iz pessible.

(Al

Stoack record keeping was in evidence and shaould he L acie ol

More frequent reporting of stocks by bhe cooperativee to PeFBOARD ool
enhance the capacity to plan pracurement s, Tndepencent aod anannoano o
on-sibte wvernficabion of stocks zhouled Lo oo iced,

Many of the alizerned practices pooant Lo the need for an


http:inste.ad

cducationa

techniques

1

10

effort to teach depot managers appropriate storage

TRAMNSEORT - tost fertilizer ingredients and finiched producte are

shipped Ly rail from seaport to Zeamoian dectinations in apen gondola

a

thie means

re covered with tarpe,  Eeposure to weather and 1xck of security of

of tranzport cause losses in roube, which MNARBOSRD records

place at S¥. Bunching of import arrivals at port v oa roelatively shart

time span,

qovernment

delays in railway allocaltion of rolling stock and a

requirement that NAMEOSED usze truckes vor parl of the

shipping from port cause zerious Jelays in maving Fertilizer away §eom

port.  This

losees and

rezultz an high storagesdenarnage charges, extra handling

dizcontinuity of shipment Lo Final destination.

MEtBUsiRD zustain: 211 shipping Joszes from port to deztination.

agent nor

fertilizer

1

ecause MEMEBOGRD accepts bitle abt the port, neither the forwarding

bre e brosd agthority acceopl responsildality even though the

bE on bheir phesical conteal . Such oa swstem i(zoa

dieinsentive to efficient movement of the product,

Because of the relatiaonship: bebween Zcheduling, mode

tranzport,

N
w0

ye

o

W

tranefer of titles, the mothods of handling and the storage

tem a more camplete shudy and analysis (s requirsd to design a

camplete phrsical distribution syetem for Zambia’s fertilizers.

. PRICES

The price of fertilizer in Zambia is an xdministfered price (et |

the GRZ) and

government

£ such s a very important instrument in effecting

Y

policy .  In the Zambian context, fertilizer price has

historically reflected the desirs of Goverament to stimulate food

pooductian

on the one hand without undael s increaxsing coste of food to
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consumers on the other. The fertilizer price also reflects Zambja’ =
choice to invest heavily in the development of ite cwn fertilizer
production 2t Mitragen Chemicals af Zambia Ltd.. OGovernment subzidies

to the farmers, uzers and ul timsate beneficiaries of fertilizer use hauve

therafore teon o heawy burden on the 2anbians Goonomx, & bgrden which

my
by
ty

Frac to b re-eoslunted in the recent SO m T E o,

o The nominal pricoe farmers par for

FECENT THELDE il THPsCs

Fertilizer has gone up 2450 per ceont in ithe last 7 rears, while the

price farmers received for maize wentk U Z0% per cent.  The price of
fertilizer has nol zesmed ia dampen fertilizer consumption. Howewer
in the latest  qazetbtbed proices, the price of maize increased anly 14

per cent while the price of Fertilizer increaszed Lo more than &0 per

cent, Thi

iy

wWaz oz reflection of the 20 per cent devaluaiicn of the
Huwacha ano the partial removal of fertilizer aulzeidies.

During x number af interviews with Farmers, Lulongiog shtadi and
recearchers on adaptive rezearch planming teans, the josue of the Varge
increase in fertilizer price relative fo bl PRCreass 0 omaie prioe

wae raized for dizcuezion,  There was o general fecling among these

bhiat the new fertilizer prices will i scoureage some s=mal

[y
=i
T
o
e ad
n

T
=

farmers from using fertilizer, This Judepment was baced on the

tncresze in the percoived risk the =small scale tarmer with 1imited
rescurces feele he iz taking when he invests = heawidly in fertilizor,
From bodosting analwsis dane ny the study bean 16 can be conoluded
that the highor relative poice of Fertiliaer to maize Wil most 1ikely
tntluence zome farmersz, bobth small scale and Parge scate, with
relatively Vlaw wizlds and higher costs fer untt oproduced to shidt

production to other mare profital)s croped. On the obner hand tha

efficient nraducer with oo wield Tovels will find maize prodagc b ion o«



iz

very profitabble enterprise despite the sharp

price. There i¢ an increased incentive towara boighe

improved efficiency with the new price relationszh

UMIFORM PRICIMG OF FERTILIZER - Fertilizer price

adequate incentive Yo move fertilizer sfficientls ©h

digstributian =we

i

temn, The curtently {ixed and uni

pricing structycs does nat ceflect any of the walos

acktivities a= the fertilizer moves theough Lhe s

be no means of determining whether or nob o given fro

distribution swatem is performing well withouot O X

added at that peoint in the srstem with the cout gone

Feceiving 2 rebxte for costes incurred, and Cece g

long after the coszts are incurred (s 2 disincontive

zffective maovement of fertiljzer.

Under the current srstem, the cooperatives hauo

minimize costbs and mavement of

avinmg purchase

the Tatest pozzible time. This strategy reduces hal

maintaining storage facilitive and aocepting the §in

rezponsibility for the product. The torces th

~ee b
TS e

at o oa

-
—
—-

fertilizer non-optimal Lime

Caluses

in the BAMEOSRD portion of the evetem. The resultin

arrival af fertilizer to the rural sales coenters can

decreazed farmer=z’ wiolds,

T

D, FERTILIZER PEODUCTS

COAFOIINDS -~ Onbe Fiue fertilizers and two n

Compraund

are avoilable tomest the diverse zoil and Crop cand

Zambian farmersz, Hxzed on o some research

sulphur,y 211 baze)l fertilizers zold in Jambiia

a2

inoroas

T orml e

etem.

g iroed

in Tertilizers
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P04 =zultur.  These z=ulphur containing fertilizer COMp LU aree
expensive to produce, costing Zambia 2 promiun, Since they are oot
commanly in demand elsewhere.  Ther are low in mubrient anslveis b
modern standards, They are alza =ubjoct o mare Fapid chemical and
phrzical detericratian.,  Thze Vimited fuléutian of putrient combinatiang
theze fortilizors praovide inhibi b bhe Farmer o o b nutedent
application to soil neede. Thie often leads to Both under e T
application of nultriente,

One zlternative for further study 1iez in the physical tlending of
Bigh analesiz products tailared to site-specific il and arop
condiiions.  Be oadapting the high analsyeisz alternative, the total tons
bo e nandled L the zupply and dizteibutian syetem wonlad e cotb b
7, significantly reducing cost ze well.
"7 Footnote: This refers o bhe percentage of achiono tngredients i
particular the main nutrients, nitrogen, phosphate aid potash or PPt

in the ferdtilizer s compared ta the amount aF mw b ol used tar

ber ) fn example of low znalveizs fertilizer v b b compound R

e}
nt
=
=

ekl an M=P=KC of 20-20-0 ar compound "0 withoan Mebel of L=2Z2o-a,
Thie campares with the Miagh nitrogen fertilizer urea,  which has an

M=P-t of Z3.9-0-0 ar ane of the high phosphate fertilizers with an

11y

M-F-K of 18-ds-0,
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Among othier alterpnatives to be studied are the use of cul fur
coated urez for top-dressing and the blending of prilled sulfur in the
bxeal mixture,

LIMESTONE ~ Zambix’s agraonomic research recomnendations call for
application of dolomitic limestone Lo affect the naturally acid sails

and the in

(m]

reazing acidity caused by repestod application of

fertilizers containing nitrogen and sulfur.  Crop response bo

tertilizer application will praogressively diminish and coils will

1

eventually become 1rreverzibly damaged Cincapable of qrawing row crops
economical by without the use of 1ime.

froneed exiztzs to plan & course of action with implementing
propocale for the production and dietribution of agricul tural grade
limesztone.,
E. RESEMRCH_AND DEVELOFHERNT
FRECEARCH - Fertilizer Rezearch hase heen concucted in Zambia for more
than 25 wears. Maost daba has been obtained from formal experimentation
at research ztalions., To date, no crop yield recponse curves specific
booindividual Fertilizer nutricnts have bhoon published,  Such rezponse
curves are eszential Lo planning fectilicer pracurement az well as the
making of accurate recommendabions. Corcent fertilizer recommendations
zriet in the form of lime, S coanpounds for bazal apelication ang 2
nitrogen products for topdressing. While these recommendations may be
adequate to introduce fertilizer uze Lo smal)l farmers, ther limit the
effircient use of fertidlizer nuteents.

Mecearch i needed an new products such az culfur coated urea,
application of straight materixl: and banding versus brosdoazting

application of phosphates,  Research iz needed on farmers” fields tea
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provide information under field conditions and te ol om toar bhe
adoption of practices which make maximum yse of oach plont nutrient,
EERTILIZER EDLCATION - The Externsion Sorujce of e Ministry of
Agricul ture and Woter Dovelopment has sola rocpansil ity for
fertilizor cducation. Crop produyction pfugrami inclucing indfarmation
wn fertilizer use have Loen o part of extensiong eidortas for o Tang
time. The Lima Progeam e currently bhoe Latension Sorvice’ s princips
program tor provicding fertilizer educatlion alang with indarmation on
other cultura) practices for crap production.  The Extenszion Service s
hampered in their cducationa) effort. be lom otaff Lo Farmer rat oz,
Pimited mobo Tebyy dnsafficiant and ant omel suppd e of Foertilizer s and
for many of the staff, = )ack of adequate technical Fnowledge of
fertilizers,

FAonew program called " The Mationa)l Lima Fertilizeor Frogram " has
been recently inustituted. This progran supporbed oo Fratoand ather
donors ie decigned ta improwes extenzicon s delivery of information abaount

fertiliz

T

roto the emall Farmer by proviedeng Botensoon wi bl sdequate
resources and training of manpower . Current onred lmento oo farmers For
participation this caming crop seasan ape choodcaging, o adadi tion,
the program is dezigned to provide x rowing date ferse of fertilirer
uze by the small farmec.  Thiz program meeds to e e cn e Ao,
Marketing agencies in Zambia are oot fhvoluwed i the fertilizer
education proceszz, wet the rural Gepat manager should be the frant Vine
of educaticonzl efiort, zince he je the last Porson dod talh e bl the
tarmer on farming practices before he Gues Lo the Field and applies b
inpute.  Firot hand ancertcdge of what s Pappeeri g o e 4w ld o0 ra
provides teecd-bacl to the market wwelem for baprow g el buer sy ol

customer satisfactian and for the Plonmurg of o bibioer o oouroment .
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Fo ORGANI 2T IO

Zambix’z marketing and supply eyetem cuffers from o multiplicity

of oz

gencies being involwed in decisiaonmaking and in executicn of jts
marketing functions, (Section VI gives ihe moior inetitutions invelved

and their rales.d  Thiz fragmentation fia: boon e bt ed e b pew
relationzhip between MAMESRE and the cooperatives.,  The GRZ haz
shitted responzsibiiity for rural distribution of inputs and procurement
cf commoditics from NAMBOSARD ta (ke pravincixl coaperatives,  Thoere has
been a resulting break-down in cammunication, financial Flows and the
chain of responcibilite impeding the smaoth Flow of fertilizer to the
farmer. In addition, variouz donoe gronpsz are endoaxvoring o zzaizt
vrith the dewvelopment of the fertilizer svetem. lLack of cuerz) )
coordination impedss accurate and Limelw decisiconmaking.,  Information
flame and financial flows sszential ta procurement wod Limels delivers
of ferbilizer tao Ehe farmer are aften Mindorod,

Thise points to the need for an organtzation specifically
structured to manuge the marketing and Oppds of tertilizers,  This
orqanization should be pravided wi th enounh wutonams to carry oub o al)
the marveting functions. Tt should be held accountalidle for pubtting the
right product at the right place, at the Faahbt time and for helping to

insure 1ts correct uce,
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technical ) the

]

ezigh appropriate personnel

establishment of the svetem,

~

2, that

¢ oplan be developed with tmplimenting proposals for

production and diztribution of agricoltural grade limestone,
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1. thoat bance Do encouraged for the provision of

danar asag:

additional permanent ztorage facilitics with at the

e i b

depot level and thaot thi- in accordance

abiewe cverall ceordinated detaili nature

3
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action plan,
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theatl the fertilizor distribution swstem e dezigned Lo

fertilizer more directly to fimal destinatoon in v be ol ah

e

el a

e

reduce transzfere and handling lossesz,

should be 2z part of the abave e A0,

Ja

3. that one crganizxtion be specifivally struetured to

markKeting and supply of fertilizers. Thi-

organisation

provided with encuah cotonamy and e el rezponsible for
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the marketing functing, bnclouding 2ale o L,

4. that the uniform pricing structure of Tertilizer be

syetem of pricing wheretby interna) trapsfor

from port to fins) zale will meazure the walue added a2t cach
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Fimal uzer will redfloct that value zodded. Thnere
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the price

alzo be a price differontial ceflecting the starangs coois

fertilizer would cost leze for carly o chiase .,
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nQEnc
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&, that the Mational Lima Fertilizer Frogran zhouid be suppeartod s
priority for intenzsified educational effort o increase small Farmee
Knawledge about fertilizer use and improve Crop management tochniques,

R that 2 training progran be initiated for ferbilivor mar el Mt e s

abt oall dewele, This would include teacleing depot Mol Q= s apriate

]

starage techoniques and nnproved acoonpbalo by procedures. The

L

traiming and develapment of these jndivicdusls iz o tack of cizeal!

magnitude requiring adequate planning ana Furding,



Til. FERTILIZER"5 ROLE IM THE LBEVELOPMENT W THE ASERLCULTURSL SECTOR

Analyveis of Zambia s fertiliser market swvetem must be carried oot

FLI

in the cantext of the rezources aval table and the economic, social and

political environment i which the system operates az well ze the role

fertilizer plavs in the development af the nation’ s agricul ture.,
Zambix haz the )and areny climate o 200 and water resources {op
majar agricul ture!l development Unil oy alvag i

ung s th o of the e bimated

A0 million hectares: nf wrable land ie cu crently being farmed. bibhile

rainfall Vimits crop prodoction in some Feglong, water resonrces Froom
lakes, streamns zndd urlerground sources progide the potential {or
trrigated producton, Soambii AT s oaaila, thaouoh inherontly unfertile and

acidic, recspond wall ia applicatione of for gl

zeroand Time to procduce
good yields of the major food crops. snbestanbial deposite of 1ime and
phosphate remain moztl» undeveloped for fertilizer production,

Agricut taral praduction is most developed along the line of rail
tromn Livingstone to the Copperbel U, but = expanding into the regions
coammanly thoughlt oF 23 subsiztipce farming sreas. e cul tural
production 1s characterized by contrasts. amall cgraup of
approvimately 400 highly developed Varge woale commeraial farms
comtrastes with about L00,000 small halder subzictance farmzs.  The
commercial farmerz uze many af the |atlost production techniques,
tncluding the application of fertilizer. oot of troeir crop prodocd fon -

teomarketed,  The subaiztence farmer L conir st depends apan bl Roe

tor tillage, nees urcimpraved seed and zeldom uses ferbilizer for bhe

crops he producesz.  The subsi

i

bagnze arfzr oo sumez s nas bt oof o wmahal he

produces,
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tneddiciencies in the marketiog system and §ock of D e A b
application technique:  baoome increasting! s burdenzome to The coanom.,
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sound management proctices bo provide good siolds el s osusbained
period of time, Pooreach the goxl of food self-sulffioieno,
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Categories Fer bl izer

ol Farmer s, Fhis increased hmporLanco of

emphasizes the necd for an improved fertilizor mag e b ing and
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deve ] apment,
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TABLE 1 = [ERELLIZER SALES 10O PROVINCES BY NANBOARD

TYPE 1975 1976 1977 1978 1979 1980 1981 1982

——————————————————————————————————— e e e

A 15 - 3073 470 151 58 t I
¢ 8,389 3,228 5139 5,988 4,298 . 5,429 6,079 4,164
v 3,732 507 by 17 3,282 1,509 1,509 2,308 b,426
R 17,483 201,900 23,472 16,709 20,448 38,977 41,819 31,762
X 20,360 22,161 30,121 20,166 19,952 35,534 29,853 37,930
D 24,705 30,411 31,673 30,184 28,005 28,921 35,924 53,360
Crea 32,043 46,780 47,713 27,536 42,402 57,171 064,793 58,7064
A5 6,412 725 2,197 2,030 870 1,294 1,898 2,303
A% 17,793 17,284 25,339 20,292 17,842 24,317 206,458 21,142
SN 708 708 254 563 156 167 297 30
S I 34 134 87 140 L4l 105 4
Sop 316 1 35 62 62 78 185 64
$5p 1,086 751 110 308 137 517 236 99
L 386 1,325 1,480 1,588 1,581 2,051 1,919 662
hers 156 4,900 - 471 2,035 Ly 7 16 50

TOTAL 133,095 150,774 167,507 130,077 145,308 196,301 211,940 211,864

th

SOURCE: Annual Agricultural Statistical Bulletin, 1981

Central Statistical Office, P.O. Box 31908, Lusaki 11182 And NAMB 1983
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TABLE 2 Consumpt ;'l'._()l}_*t_lf_w.‘\i_?“_‘:)‘w_()‘riL and Kp0 jo Zombia, 1971 - 82

Year N a0y v K,0 Total

———————————— (mt) = - - = - - - - - - - _
1971 32,800 12,900 7,600 53,300
1972 25,000 11,900 4,900 41,800
1973 24,000 11,000 7,900 43,500
1974 35,900 4,700 F1,400 062,000
1975 33,700 14,600 5,200 53,500
"]‘,97() 39,700 14,100 4,600 58,400
1977 40,200 15,000 5,700 67,500
1978 31,000 14,000 5,000 50,600
1979 8200 14,000 4,900 57,700
1980 53,000 19,500 {r, 100 78,600
1981 57,600 20,900 6,700 85,200
1982 08,700 23,700 7,000 99,400

Source: For 1971 throush 1975, FAO data on TVA {iles.
For 1976 throush 1982, "Fortilizor study," by

Asthana and Di-Biase, Decombor 20, 1982,
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LAMDIA

ST Fxport and imporc Subsvitul ion Strategsy Study

Averane Price Structure ol fmporied Fercilizer

(ii/'Ftﬁlnl:)

TIAMB
heonomic
Handling,
Costs

Landed Cost
ol cif
(Lusaka)

268 29
250 40
oy 149 33

rs 272 44

o (eEt) 507 58

K

Total
lconomic

i/ Coste

297

290

237

393
4074
471

465

NAMS

selling

Price

79

132

131

168

231

183

234

244

299

Fertilizer
subsidy
Producer

*
SCF for
Producer,
Price -

218

91

210

230

NS
PN
-~

166

3.76

price to the cconomic cost,

1/ SAMBYS Y aaneial
by an oo 0080

Vorltd Bank, 1933

han  Ling costs wore discounted

'/ This is an SCF for fertilizer prices to producer,

[N

SCI is o conversion Factor used Lo relate the SAMBOARD /oot iing:
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Ltliewii ze 2 mer s o Ffieiat i b ine svabene can el qmeran colhad i)
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TABLE 4 DEMAND PROJECTIONS FOR &, Pals, AND K,0 FOR ZAMBIA, 1983-90

Year N AP Ko, 0
————————— () = = = = = = = =
19873 73,900 25,400 7,100
1984 79,400 27,100 7,500
1985 85,300 29,000 8,000
1986 91,700 31,100 8,500
1987 94,600 33,200 9,00
1988 106,200 35,600 9,500
1989 114,000 33,100 10,100
1940 12:2,500 40,700 106,700
Growth rate 7057 7.0% 6.07

Source:  1IDHG, 1983
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FABLE S DEMARD PROJECTIONS FOK MAJOR FERITLIZER PRODUCES, ZANELA

19y 5, HU86, and | yuo!

Product 1983 Rk 1990
----- R H11) U I

Miztures

C (6=12-12) 7,100 3,000 11,300
Vo o(A=18-19) 1,400 L, 700 2,300
K (20-20-0) 57,200 74,600 101,500
X (20-10-9) 35, 100 46,700 601,000
D (10-20-10) 38,100 42,000 50,900

Stratahts
Urea 36,800 107,600 144, 400
Ammoniun sulvate 2,400 3,000 4,000

Ammon fum nitrare 29,700 30,900 49,500

Triple sunerehosphate 2,200 2,700 3,500
Potassiom chiloride 200 400 600

Ty

Potassiam sultate 400 300 1,000

a. o oaddivion vo this, swall awonuts ol misture A, SHbP, SH may

be vonsumed.  Contents on g netrient basis o not cdd
cuactivote totals ona autrient basis presented in table 2

duc to rounain:
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Table 6. Alrica: Total Fertilizer Use Per Hectare of Araible Land and Permanent Crops, 1970-30

Region 1970 1975 19790 1980

-------------------- (kg/ha) == e cmmm e m e e e e o -
Algena 16.5 23.0 - 230 32.0
Angola 63 2.2 3.9 4.8
Benin 1.9 1.0 1.0 1.7
Botswana 4.0 4.7 0.8 1.0
Burund 0.5 0.8 0.7 0.8
Camerocn 2.8 1.7 4.8 5.1
Cape Varda - 4.5 2.2 0.1
Ceantrat African Republic 0.+ 0.3 0.1 0.5
Chac 0.3 1.3 NA .3
Ccrao 11.4 3.5 04 0.3
Dubouli NA NA 1,64.0.0 1,800.0
Egypt 131.2 175.1 212 2224
Eq. Guinna 8.4 0.4 S 0.4
Etuoma 0.4 204 6.0 4.0
Sauon - 2.6 11 0.
Gamzia 1.3 2.9 12.1 12.2
Ghana 1.3 10.53 0.7 4.3
Gurnea 0.5 0.5 14 0.2
Guinea issau NA NA 0.7 a
fvory Coaot 2.4 4.7 13.5 13.7
Konya 28.6 25.2 16.9 2€.2
Lesatho 1.0 4.2 13.2 15.4
Liberia 6.3 5.8 11.3 an
Libva 5.0 14,1 235 ar..
Llagagascar 5.0 2.1 2.5 2.6
Lataw 5.2 1.9 9.1 1453
Liah 0.5 02 3.3 6.0
Mauntana 03 1.1 10.8 10.8
Plaunthius I 209.5 2273 252.0 248.0
Morczco 11.6 21.4 28.9 325
Moramoigue 2.2 1.9 5.7 o0
Niger - 0.1 N7y 0.8
Migeria 0.3 2.2 2.3 5.7
Reunion 203.2 1541 28748 205.0
ARwanda 0.3 0.9 0.3 0.1
Seneqal 3.0 18.2 50 3.6
Sierra Leone 0.6 1.2 1.5 1.0
Somaha 2.5 35 1.9 2.3
South Africa 38.6 521 vt 3 77.0
Sudan 5.2 12.7 401 6.5
Swausland 39.6 50 0 39.0 711
Tanzama 2.6 4.9 5.8 6.9
Toge 2 1.0 2.3. 3.0
Tumisia 7.9 11.2 121 138
Uganda ot 1.0 NA 0.4
Unuar Volta 0.1 0.1 4.3 4.0
Zaire 0.0 0.7 1.0 1.3
Zambii 7.3 15.6 11.7 157
Zimbabwe 15.2 0633 485 05.5
AFIUCA 7.8 11.5 15.6 194

Source: Latest FAQ yaarbooks.
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fertilizer use. Uhen ane compares the nibeogen uswe to the prodoctian
3 !

I
-+
[m]
1y
-
T
ar

te £ including maize > Tabie 7 shoers that i o rob by o

-y e

consumption went up be JE,0N ceres) production anly o increnoed) B )], e

Ure zhould be careful sbout zuch comparizons, =ince thore opo

fw

multiplicity of factors upan which prodo tion depends, nob bhe leash of
whitoch are 2 wariety of management factors. @lea tho Ftucdy Loam

observed that rectilicver is being used for pastuyes rmprovemon b e

commercial {farmers,

oubstanty il increxses in future maize and othor crofe pracdue tyon

depend on small fFarmers beginning ta uze accquate amounbs af the

f

appropriate fertilizers, applied with Lthe right techniques a2t the raoohid
time, In order for this to happen, the Fortitizer wmust e availabls
when they need it., But, wre zmal)l producers using Jorbilizer®  bilhsd
are they using th an®™ artd s b Baviog an tmpacl o crope prcckye b on
The study tewn attompled to answer those quectionz iy Lhe 1im beol
time they had through wizits to ZSouthern, Venteal and Faosbern Frooinoe .
Cooperative marketing unionz, provincia) aueicu) ture otfficors,

researcher: on the agricul tural Research Plannming Teams,and indivicdyal

farmers were contacted, 1Tt becams apparent that Lhe reeorod ewping

vebems used by the cooperatives are inscdequabe fo prowide infarmalion

w0

about who ds buying fertilizer and for whal purpoze.  Southern Prooinoe
Caoperative Union had record of all tranzactions made o rurl ddepota,
pointing to the fact that substantial fertilizer 5 mowed b dhone
depots which trpitcad by mostly zervice small zcale farmers,

Two research studics conducted Loy tne Ungwerar iy of 111 im0, @500
ARPT team ot Kakwere shed Tight o tie swailalii bty af fertidlorer anel oo

practices of zmall scule producers. dccording to the findings, smz))


http:Cooper.at

FABLE 73 COMPARLSON OF HUTROGEN SALES INCREASE LU CERFAL GRAIN LNCREASE
{(mt)

1y71i 1981 7 Change
NTTROGEN 32,795 57,600 75.6
CEREAL GRAINS 1,000,000 1, 118,000 ! 1.8

Source:  FAD 1981 Production Yearbook
and 1TFDe



scale farmerz are gebbting o share of fhe forlilizer. Wive ther i o 0
fair chere or not could not be determined. Lot ormatian from ths

arch o also revealed common Forbiliozer application nractices, o
example, abcgt 2200 of bhe Farmer s Gpepely the basal Sorda breer wd o mn o
planting time {uhern it zhould B o o b he e e wand boae il b
maize iw 14 bto B0 coentimetres high.  Ouee had g gl Top e sing mbon
Ehe maize is 41 to 20 centimebrez Biabee  dpplacation rates tend ta boe

Tew relative to hgh vield cecammuendatl ) ane weel coane dertilizer s

"~

i

applied on locxl maize. Hmal Cate barmers wers found fooapple Lo

Same rat.

o

£ oof bwzal and top diessing feriilizere o0 Lol Vicht ondd

1

DO

heavy 2oils. These studics zhow LRz, whide voertilizer iz Leing uuea,

the way it

n

often applicd 1g wastedul of Fertilizer and reduces the

7

potential for appropriate crop rields, "

[in]
T
B

the following reports

I, "Final Report of the Formal Survey in Traditironz) Feconmmendat ian
Domain (Kabwe Rural Distric, Central Frovinee ", adaptive Research

Flanning Team,

)

i

June, 12

2. "Are Emul) oade Fariners Getting & Fair Share of Fertilizer 70,

t

Flfred G, Harms, Farming S.stems Economi=t endaptive Rescarch Flanming

Tezm, Fabwe Fegionzl Fesearch Station, Zamlsiza, Julw, 1784,



Throuagh the efforts of the Proviacia) Farm Management Officer in .
Eastern Fraovince, wisits were made to two settlenent schemes and &
number of emzll farm units, The Chindara Setflepeent Sohems in Marthern
Chipata provided the team excelleont records and indormation which
became the bLasie foar the case =tudy which ol Tows: ,

CHIMJ SRS SETTLEMENT SCHEME
AN EASTERN FROWIMNCE CHSE STUCY OF FERTILIZER USE -

Fural depots fretad)l outlebz) in Easiorn Frovince, like most o in
Zambizx do not Keen recocds by owhich to trace wbhat use i made of ~
fertilizer once the tramsaction iz made. Depot managers are basically
gales clerks who Krow 1itile about the product which ther handle, let
a2lone any intormation aboot the darmers with whom Lhes deal or the -
bopes and levelzs of crop produaciiron they have an theic farms, )
Trpically, these managors: are on 1o poslion to adeise on product use,
nor can they provide accurate cstimates albvot how much fertilizer is
going to be uzed b their customers from one yexr to the nexi,  Thus,
information gathered from these zourcez will efbten e inaccurate,
Bizsing the nation’s e~timated fertilizer requirements. Aocurate
records on fertilizer usa e jndeed bard to fined.

The fertilizer market study teamn, howsver, {found an exception ta
this in the Haorth Chipatza District of Eastern Frovince at the Chinjars
Settlement Scheme., This zettlement zcheme ie beingstransformed 1nta a:
cooperative caciety., A rural cooperative depot 1 locabed in the .
settlement zcheme arex, Here records are Kept for each farmer in the
scheme on amounts and twepes of fertilizer used, trpes of Crops upoon .-

vihich it is used,

hectarages,

z and Lot Intormatian -

wielde


http:Typic.11

39

provided by the Extensicon personnel invalued i the project Leoone bhe

Basis for anzwering queztion:s an tertilizer yse and respones T

o

fertilizer applicatian in =nall  farm prodocoion. The sinal ) sample size
and zpecial nzture of the aroup nust e considered in drawing

conclusians fram the ztuds. However, thie study Lean felt gseful

in

ine

aht was gained from the infarmation gathored,

Far the sake of the sztudy, the team found §F Appropriate to

]

cateqgorize the furmers on the scheme inta three Qraups according to
number of hectares cultivated.  The Farmers e b lTess than S heclzares
Mmake up the first cateqoryy thoze with & to 10 hectares make U the

second Tateqgory and lastly the farmers cHEEh e than 10 hectares make

up the third category,  The study attempts to determine which Catecunry
utilizes mare tertilizer and i€ thers io a corresponding responze n
bermz of »ield to fertilizer level of uee, The following are the

beam’

1N

cozervstions and apalwai taKen from the data of threes Tr I EAO S,

it

1578

ST NVFTRAE0 and ) EQ.

Ao Out of an average memberzhip of 42 small scale commercial farmers

§

per year (Table 25, 279 f&ll in the firaet category of e ]

than S

i
i

hectares and account for an average oof only S oot the total fertilicer
uzed in the zoheme.,  The zecond category v tn 30X 08 the farmers

tor 2000 of the fertilizer uoed, The rest (.o, 72% of the

117

xccount
fertilizer is uzed by farmers in bhe sclome i th more than 10 hectares
under cultivatian,

E. The avorage fortilizer application por heotare Lo each catecory for
bhe three years under rovicd are shown in babvles % 10 and L1, For the
first cateqory an application rate af 10 o a0 Ko b pockoets per hectore

was uted, roughls 2 exch of Gnzal o top - dhessing, The secand G

applied 12 per hectare and the third s LU per hectare, These §21)
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FERTILIZER APPLICATION - CHINJARA SETTLEMENT SCHEMI - TABLE &

Fertilize

SOURCE:

2 = Tarmers within 6 -
3 = farmers within 10 Ha of maize

pois in 50 Ih pockels

10 Ha of maize

Chinjara Settlement Scheme - Lastern Province.

1978779 1979740 1980/81
Total fertilizer used
per year (bags) 3470 b202 7452
I ; -
Fertilizer used by category 1 330.06 H64.5 211
of farmers per year
21 817 1055 1320
3] 2322 3561 h92?
Percentage of fercilizer i 10 11 3
used by cateqgory of
farmers cach yoar Z 24 20 18 .
3 66 69 79
Percentage of Tavmers in 1 27 38 11 -
each calegory in a
particular year 2 30 22 30
3 35 40 59
Prerage fortilizer application 1 9.2 11.5 10.
per Ha by
category 2 9.7 14.5 11.
3 9.2 10.3 10.¢
Category: 1 = farmers within 0 - 5 Ha of maize
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6 - 10 Ha: n =10

"
bt
(@ 0]

Above 10 Ha: n

Total Average Standard i Total Average Standard Total Average Standard
o ation ; Deviation deviation
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within the range of recommendations izsued b the Contral Mase o oh
Station at Mt, Makulu for the Tow to mediom fmanagement level of
application.,  Howzver, wizlds on the average did ol corercspond ta the
levels one would svpect.  The yield resyl b por hectare on the awverage
bre st b ogroups fall close to bhe 40 bags ME, flakulo reeyl ts shon bo be
grpocted tor "low management' applications.

C. Average wields hide the variations in maragement exhibited bv the
data. Table 12 zhows the yield responze of muaize to fertilizer appltied
for the 1772779 crap wear to be in a range of 1.2 bags bo 8.1 bags of -
maize per bag of fortilizer, Approsimatel s SH.5 of the farmers had
vield response below 9 bags of maize per ag of fertilizer, well below
what it should have been.,  The wears 1979780 and 1%80,781 shaotd simi b ar
low level wield rezponse to fertilizer application and a wids range of
variation,

Table 12 - CHINIGRS SETTUENENT SOHEME
Ml ZE YIELD PER B OF FERTILLZER AL ED

Vear L PR R3=lge

Bagz of Maize Froduced

per Farm 2dZ,0 ZEd DEE

Bags of Fertilizer Opplied
per Farm g 11% 1 G

rield per Han of Fertilizer 3.4 3.2 3.3

Fanco n vrelds e Bag

of Fertilizer 1.3-&.1 0, &8-858 0, 5-5,3

Wielde teloor Uofiigz of g
Matze per Loo of Fertilizer

Appled

Per cent of [Farme with
"
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D. Conclusions reached from the study ar

)
.

[
-
-t
[yl
o
m

o this emall sampl

[

af farmers were using fertilizer
at oa ltaw to medium level of application, based an ME. Maguly
recearch standards,

<o Management levels and other relxted factore P&y an

important role in determining the lewel of vield rEiponee
to fertilizer application. The infermation gathered can
pravide o baziz for educationa proorams Lo jmprove
management,
o Such information as that being collected ber the Extensian
worker at o the Chindara Settlement Sebeme 12 valualide in
helping to determine fertilizer novds for o OUUeEn aroi,
-

such information, gathered on a national level could PO o e

forecasted national needs,
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e FERTILIZER

Fertilizer procurement involves

for Zambian farmer: to uso, determining boov mach af

will be needed (demand forecasting: o

supplicd (lacally wmanutactured va. im

ferlilizers forr gelivery ta the diet

examined cach of these skeps in the p

which might contraibute Lo inefficians

A, PROGUCT  SELEDCTTON

The types of fertilizers which w
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B. DEMAMD FORECHET TG

The process of determining how mucth ot ooch Uppe el {om bl yzor
wWill be needed ond where iz tmportant, Since bheso cec i s ians ol bime L
determine whethor sppropeiate Fertilozor o w0 01 b suid s L 4 e
when thew oeed them. This roeguicres Jorm plbannrio e up Lo s o
advance of the tepes and volumes of Bingrat Lo sorecd mnzanois o D o0 e e
Firgure 4 depicts the informabian #1010 and stages dn Uiis pracosa,

The processe of deciding haw much feriilicer tiil] b teedecd oy

all zources beging ot fhe ool Ceeape sl iue aaciony leoe ] The Toe o

T
n)

coaperative

0

sCiety cmplaves and the boeal o LT aR e ] e w o b1
determine the level of fertilizer sales and Eloe amenn b b el b o
tertilizer that witl ke demanded. Thye wmectong oo curs sbout 1o men il
before the fertilizer will be used. The 1ol Sl o booeson

aenerally does not have records an the procdduc i an, wie b andd maele bono

tirgures tor customers

i1}

por prior zeazons. The forecast io ihere o

i

Laced upon the bost estimate of the cutenszion ofdicoe, Fbhowad G
aofficer haz conbact v th o =mall farmer e, o direct Tnput Feom oz |
farmers entors the forccasting fproceas,

The request:z of ¢wrh coaperative Society are then sufung bledd b

i

the dictrict unions for coansal idation el et i, it Ahe oisbriet
tevely the bived anron aétiaiols e the Jisteies D A S N R

evaluate requests from caciotios within the distrycl ang paes e

~

conzolidated requects oo to he porov T ol e codguaa e s o

R S IR T
There & consolidated request for the prorrnee ts o prepsed b e oo
otficials and the provincial cutension N I G A

Frovince reguests zre consalidated and sont ta e frocovr i o

FealBOaRD cvficae . The oo tenaian cobt i cer s Toesa anoran v f e b ol sl bl



FIGURT A FLow OF DIMAND

Ire

it CALT (1

UL TZER PRODUCT SULECT o

} (J(‘l]]
Satonsion
f ficor

N2
Local Coop

Small

Farmers Society
H
1
I

\V
Prov.

e = DDA ErICE Unimnsl
et Officer >[ _

R SO !

N l
N w
N R — A
N Prov. Inions

)

)
'5’1'0\/. AL I,umd\l
. - e

1

|
HMALD vl

[

Rop. fron

Fertilizer Manager
"/W H0at tl

v

AATIONAL TERTH T/E l‘
Unanl' i

OIS HiE A

S PRETTCEPATING

Commoreial
Farmers

|
!
: :
l
l

WV

Conmercial
Farniers
Purean

e s

Miniulry of
J
Cooperalives

I /‘nl]»ru 1d Bepresentatives
GConera !l Marager
Stocks Manager
NUTRPFIITEHY R
un:'ml fea
Chier Accountanl

fortilizer

Biranch Fanager

Indicates Forecant

______________ >
>

participation in RETITRN Y

Indicates participation i neiional fr Yzer conimitleo



a4

provincial MNAMBEED manager then me

tvpes to ke brought into the

to the FIPS Manazoer at RAMEOSKD

The FIFS Mapame andd e dec tedd

the e e

types and vodume sz of fe

about types ar oquantities of Ver bl

afficialas are napoc The

rewicted by the FLES arvnoper A oat

rejected either on the bazis

producits hawve besn ordered. L the

provincial lewel may be wcoepled,

Once &ll requests huve boen ou

concol idated and =zubmitted to the

actian, The Mational Fertilizer

the requested quantitics and

(PAVRR

the requects are accepted with

commi tres ol malks o s ko

240 4:'( (RS

frequently talen,

The study ftewm found that the

act ie comsbramed

demand

for e My

The lengih of time

forecast and the need far

v wery long ranae farccast,

at

The generzsl lack of solid o

o

reprezents o proablem in put

forecazt which |2 goared

. There iz no procedure for oy

for tendoring Ter il coere

o i nco,

Fie

That o

Matianal
Coomrn i t e
G Fer b b v

INETERIR

s
Cequiredd e e o

thi

e

oL oandd Ufsine o v b o

CYNTRRE e

Yhooo requoest Ts then sabm bt d

chpoa-ter s an Lusaka,

shadd e ooty bl pegueats oo both

ar ol

o

P Ui, AR A BT PR

Pacr, e R R RIET

o b o

et Ihe gustidication iz then

att. Ak this point requests mav b

CosEodguent Oy or Tnappr o st

Justification given at

atuxted and correoted, Ahey ape

FertiYizer Commi tie

mac e e

SO

culant tbaedd, iy o b b,

altop st icne, iy e

siad by be Juetitied amd o owede s

process o prodguct coleotion andd

s o) o

thie Loginning of the

veriadicer L2 moanihs,

[EX R

atua atb tine calos rbuter P |

tlug togetber wn aocurat

e

e s,

TR SETITRE

e torecast as Ahe time

pobact g

._‘1_’,11_1('1_: A.I‘I|l"- .



50

serious probdems result from the develtoapment of Foreoasty
manths in advance of the anticipated uze of the product . Faemers
aenerally not in ox position a2t thise point te aive s dndication
their upcoming fertilizer needs. They have not ok omarte bed the
growing crop and deo not Kaow wha pricee w1l e charged dor ferti)izer
Mor da the st thizs point have z i indiuaflon eivat peice Lhey
receive for the crap they will be sl ling lue yomrs hence.  fGe

conzequence, the estimate must be made an the basise of the bes

of the depot manzger and the locual ewtenzion frerenrine]

Alternatioe:s to poemave this cansbraint oyl o include shartoning

the time required Lo complete the farocast procedare and the time
required tao ternder and recoive tne Pivezical products e forecast
process should be analreed for means of specding up the dewvelopment
forecast infarmation @0 that at least the catap bas been harveste

before the farcoast ques, Proweuld s e helpdul 0 f commadi by

1

fertilizer prices more apnogneec prior bo o thie Forecast,
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memtver of fis zocicty.  The ultimate gqosl v g e o Ly

zutticient Ynawledge of the =aciat,y mombaes - cperabionzs b

boat the local lews).
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foreign suppliors., (21 Th

D)
It
(14

r.

are generally returned s sealed bide o
MAMEDARD denominated in either U.S. dallars or Gribieh povncls zterling

or Ferman Uougtoh Marlk

m

oo These are valid for & period of wo monthe,

C20 MAMEDERD then opernz: the bide at oan Opcrn mes g e b the Toptral

Buppiicz and Tender Boxrd., ©43 NaMEDORD vualustes these open hbiogs ¢

ranks them in acoardance with fheir ST mnﬁ L, CWO Ve rande e
bide are resubind tted to the Coepteond Sl ces and Tender Roosrd Toe
approvel, which may auesreride the BAPLOGRD rankiag iF b chooses, ar b
May approve and 80 return the bids to MEMDRGaRD . CF Upon receivng
bid appraoval, FEMSSRD appl res ta Ehe Ganl of Zanlxi s Far Fore i gn
exchange suthorizayian for the tender.  This Medy roguire modithe Lo b
executed.,  Uhen sutharization = qracted, MaeB0ARD and the Conteal
supply and Tender Board are (5 notidied,  Whereupon, PEHEOGED conbae b
the Mational Contingency and Flanoinag Commitiee For conziceralian.

Thiz commitice meets ance a month., 10 The Lcanmis £ i Uhien roepands b
MAMEDARD with o desicnated POE far b Fariilizer and orders s Lo b
much shculd be shipred by rail andg B truel . CU1o The o der 18 thern
placed with the =upalier. CLEY REEMEOSARD b ot i e Lo B U
mhben shipment has been made {rom Ehe cxporiing couniee witl wi e Lol

bime of arrival at port af epnbtry.  FAFRBOGRED ¢ {30 Ehen nalidies o

Y

freiaht forwarder that the shipment 12 an Lo biabh wezs and gives the
forvarder the estimated fime of arrioal ., cldy he Vorwarder arr anoe s
for receipt of the zhipment with the dech and (XA R R O A Y R R
Frrangements far shor bl bramsportation ta bha prl PR O T e T
slso made.  The forwarder fhen arrapges L0 for the trancpos b Lo

Zambiz with rail ar trock bransport and ot Fres FEBAGOSRE of  the

shipping arcangementz, girving the eslimated ime of KUR RRRTETE I
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D. PRODUCT PROCUREMENT = FINSHC AL FL LS

The financizl flow far imported fertilizer adl zor mnme

N

R

Figure 5. The financial flow begins 2t lhe bime supplioers wu

tbide in resporse to the invitlation for bGids CIFEY for forbili

Lo The bid bond is twpically 0 of the bod price.  Unzucoes

biddere have their bid bonds released within 20 doawe zfter th

expiration date.  ZSucceszful suppliers pravide MNOFIEWERE wibh

perftormance bond of 100 of the agoregate purchase price withi

after notitication of an award Carrae 20, s 12 normally d

increzsing the Lid bond Trom 1% to 10N, Sodn the finaneg

vt el i

Pz MAMBOAED s roquest bo the Banl of Zambyiz 2020 for Toreign

sguivalent to the aqored tor the boatal R S )

it}
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Carpom &) tho

i o zeas Danll further polifies the suonplier
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financizxl £ 1

=) a0t o relates bo the supplieras.
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LDar-es-Salamn, theso cosbs can be paod on bwacha, Foro sl pmel

through Exzt London, port and overland freicil coste te Liwvingsions
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Carrow 100 and be granted Carrcow 110 foreion exchance from BOZ, e fore

any fertilizer can move coward frem Dast Uondon. The next step,

involuing any of the coactall pror

3

of discharge, s for NGMEOSED 1o

cansumats the financial arrangements wikh the appropriate frejght

forwarder Carrow 17 2o that the forwarder oo arrange payment for the”

port coste Carrow 130 and the bramsport feee to Zambiia Carraw 143,

B CONMSTRATMTE TH EORMS TN A0 F LS T S FLOWES

At best, this procurcment process roguires several monthe for
completion, The ztudy tewn noted seuor ] cutstrainta: .

Uo The awaidabilite of rarelgn Cachange for purchaze of Pmipeor e d
fertilizer iz Vimited and 1he adtbhorization cames versy late
in the crole,

2, Meetings of the Mationzl Contingency Goard are usuallw i month
apart,

Z.o Tranzport atb the poart iz pot alwreys available when needed,

4. There iz no effective mardi toring of the freight forwardors

activities,

S The many stoeps in the infarmaetion “1cu svebtom constrzin the

timely importaiion and disteibuticn af fertiliver,

The tezm discovered & zerious protebem of the svailaiility of
foreign exchanas for the timelw purchose o Fertob i e lavs in
aranting foreian cvchange 1o procurement af o feria o prolongs the
period Detween the wwmarding of Lids and 4he thppinu\m( forioctue b

becavee shippers will pot shiip feriilizer uniil they 2re in rece it of

operable Tetters of credit. Delaw

i

inooranting Foreign erchange $oe
movement from the port to Zambia furiher cxaderlbatie the delavs in the

arcival of fectilizer ot the rural depot,
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inoprocurement are unacceptable
tertilizer will nat bhe aftfective
fact, the necezszity of

will resulbt in sizeable zhe inkag

costs for haolding on to the produc

The root of the problem secns

exchangs. Im o= mecting the tomn

i}

otficials noted that the |args

b s

el e

NTINIENR

P Ter

ancl

shuring foer

=

N

L9

PGt g

S s

mador problem aben fores was coming

[t was stated thot the chaness

1AL ] l |j

submitted more frequently than ance

Im zobsequent oizits wich BRI

bhey under stood thet the 02 requice:

/

fertilizer procursment at ons *ime.

the current wearz request wazs found

Coret arm oo vl

E',‘,»{_c I [ ‘4’ | ity ' S

Zor

o

ol oot oz

foacad i

Lheowoh e

DR

LERTY

i: o

VT B I R O Y

=L S B

/

Bonts of 9w

Faosos T oon

ST A R I

joe s

%

bae

ool e

R ITENY SERIYN S BN S

/

JLE

el g«

Pl ale, the

Fh

FOrew sl g

Furthermare, o

¢

had been submitted in 2mal)l increment s,

tomust b recognized that
agricul tural production cannat

1

amounts that would be aoceplap
non-=tri ol oo o

agricultural producticon dictates

critical time far o uze in tho tet

proacecs,
The team conciders the oela

for fertilizer praocurement too b

of fertilizer at the rural depots

vareign

v

I

production pracessas

that

.

)

[y

o s

me tered

o

{1

input s

t

The

Feo

amogn b

(WX VRS DR IR

foa

The o wnn

i1y

o o

RIS W Tl S F

vadiyo 1

PO I b N v

OF o or

il iz,

ool ump
sl le

R

tuied Vet

Mg &0

lnuxzq O

[N

A

hee o

[

BRI

b i sl

ER NN
fa1s
tel iy

roonrm

cared v,

ladén o)

A HIN]

urt o,

oo tereal Py

Py
Conm i

S TR

N tos

coankin

[T

il o l}

[ :: i.l

ton

(B RTNS

o

b 1

IR

othor manutao lurine o

Lol e

Pnpate lee oo

™ v"l) { tr i

al Vo

(T TR

ot

[

alp

LA

N

Greoavh
Far Tt

IR oy

rea kg e

i o

ol

it by

LI e |

time

babyee

2l

o a

.



fertilizer should have been applicd. 1o provide {or the bimelsw areiuval

ot Fertilizer at the rural depote may roquire toreilon exchango
allocation well in advance with an agrecd upon Limetlabls far releazing
the funde.

Ancther way to belp exse the forcian exchange problem e to
specity in the IFE that supplicers bid on o Eiﬁ vo Jamlat e on ey point
basis, eq. Livingstane., This way freight would be prepaid by the

supplier and fertilizer could move to Zambiz on & through bill of

lading., This would especially expedite movement of fertilizer from the

port at East Landon,
The need for forcign exchange may dec)line as more fertilizors are

manufactured ot MCZ. Howewver, the projected growth in fertilizer

demand will make the timely :1locztion of foreign enchange & continuing

challenge,
A ocecond conztraint abserved e the procedure {ar going thrauoh

the Mational Contingency Flanming Committes .  The commibbee mesl

in

monthly.  Thiz could delar fertilizor arder placemont £or up oo 20
dave.

The prompt svailability of raid leancport at the doeck oo pror t
warehouse facilities iz anobher consiraint,  The clearing agent

A

come times expEri en

)

Fricul by arranging for raa ) wzoons al the poet,
Alternatives for remooal of this conzlraint wore pot addreseed in Fhis
study. A detailed evaluation of the railronde’ Capaci bty too mou
fertiltizer iz necded, '

A fourth constraint observed s the inabd ity of MAHBGGRD 1o
adequately monibtor the ackiviby af thwe froeioht forewarder, There i3 x

bottlencck for qood: arriving from East London Lo fhe Soutbiorn

Prowince.,  Loss of consigument ducwmnoents traoe ] Ding with the ol Y wiaIi
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itnto Livingstane lhxs been a con i i pitobdbem, AT o way bhyeag

cansignment documents are sided unti L R R L Y KO VI TR S B B N BUTO BRpe s

[id]

custome can be cleared.  Thiz probilem and oflhere S TS S IR N
correct handling of praoaduct at the L S N R AT NIV R IR s
turther,

Tuo alternatives could wdleviante thic oitusdion: o tender
shipments CIF Liviagstone or ather ek bn Jambai o o O Page
increased participatian Lo NAMEOGRD doencs ol the pog e,

The complexity of the syziem for e ement el Yortibirer s 1
iteeld & conztraant, Brompt action b MOEensiD o it S b L
large numnmber of alearance meeting s and wubhor ixations ot mie b Lo
executed before the order iz placed.,  This time OO G e Ol e
prevents rapid entrx into the internaliona) Fortebveer wmarke s cared
could result in Fertiliver purcheased ot o hiicher peroe than wiool o o
necessary under o more streaml ined 2vatom. Theasoe el owes apa
unacceptabile when thew rezult in the praduct arrianG ad Lor b a shag e
have becn applied,

The primars slternative conzidercd b e bosun o o toonat i

- i

Ehi

W

constraint iz the unification of wmost friocir e n U dan oy syans i
an arganization like MedBEOGRD,  The tata) e tharity to purchaee
Fertilizer would not necewzarily Fave Lot RN R N T TR
organization,  Homever, suthority o a0t upgletoral s cridhoin rossonatat e

' i -

guidelinez would zigni ficantly speed up bhe pracess andd concr ibagbe e

N

smacthery less costly distributicon avetem.
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Mitragen Chemical«

productian of compound

producing all af the fortilicor Comnpiecde used in Zambia G, O
Ry and 20, MCE vs focusing proaducton on compounds 1, Moy Ky oand
wWwhich reprezent the malor

requirementz.  They al:a

proporion of amparted

of

60

FERTILIZER

Sambi a s

Toerbrbrzors

wesent the products containing the

COMmpSnent .,

production of thes: compounds

sulfuric wcid, wmmonium

potassium.  OF theze, b,

subrabe OvEY A

i
1Ty

wegment ot

ST TN ) g

sut furie

fron MUZ 7z internal progucutian. (e

phosphate, bteiple super phosphate and dismman i um prhasphrated and
potzssium compounds Cpatans

must ompoort e tad e

ie given in Talale 3.

conducted production runsz

D]

1M

Freior

grade that might be reguested

commercial oaperation: and

of compound fertiliversa

T zhoomag ML
Currcnt productioan o

20-20-0~-100,

of  the namepliate capasity

produc tion

I__-l’ju AR | hg

1

)

2

Al

a1

ot

&
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Oroeakdomn of

Lo aperating on a0 commerci il

piliot p

The
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bovaped 1,

e o b o

b

Mmean

b

Caehy Coanmesr ¢ &l

V222, Unpabtile of

r

ahd

) qnaberiale deod

oy

codnpoognd fertilizer

1 ot = b

Compoundr of phosphoros

in

Porirate Gabl) o ammond s,

thos

il

aminesbe b e anal ol o

phosphatic products Tzingle

and potassium chilbarider,

recen b

lant =

by RAMECERD

1 oodf which

Tabie

clo ot e

thye

through the end of Sep et

addi tironal Campound "

Howewer o N2 s ewpericncing a

entirel s

prezent

Lo ot

1783 apprasimsate by ba, 000 ML . of

[ .
P33 oioe s

o

March, PR3, W2

sy
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packing the final product. Consequently, the L7000 M. of Campound
"AY produced in the period Apeil to June, 1983 ie nowm in elarage

await ting banging. NCZ7a sltorage capacity for finisined product s
Vimited to & manths praduction.  éGe this carpactty i essentially
titled, lack af bullk Storags space alonu'wi]l prevent addi bianal
production unti] bhagoing e attan e sy, 'nnother prablem s that

zome of the storcd Compound "X has Rardened andd must e crushed and
recrcled through the production line.
MCZ haz cav oecher A00, 000 Lagsz from South afeicy which iz

W u

sufficient to b the Compourndd Pever one cvok . O thess, A0,000 pere
received on Jul, 12, 1935, ancather HUuun e i bransit, and the
remainder aro to be shippoed ol o prate of faoon e ek,

Addi bional 1>, S00,000 Laas are Deing bmpar ted from Lhes b Germany . Thus
MCZ shoold ke abde ta Fapicdly o resume b Loaaoong wnd sale of Compoond
AN The Jacal bag mangfacturor shagld e abebe Lo prooicde BNCE i oh
J0,000 bags per oweek, bt suppl e from thic souroe e unreliakle.

MCZ iz manutfacturing thaoze comnpound et b i zes s et ol mesle s i muom
vee of the nitrogenous raw materiale prodoced by BCE. This helps to
save on fareigqn exchanae s well 2z ta ) production costs, RO

v .

getimates the foreian Foubange camponent of in Compound Y30 at S,

Current production oozt

i

Foar oo arc Foavh oper MOT. 0 NOT

esbimatos that b waulid haove to produce =t V0L of capacity to reach the
point of bresioneg coen., VHCZ 2 praduc b oon st are shomn in Toldd e
700 NCZ offizinls indicate the NP plant can aperatoe ol alwoe
nameplate capoacii», but continued aperations abowe GO e ounl ke
beczuce of the constraintsz fmposed Lo the damnoni o polant . fyomaor
constraint here is the crgent necd for o mew stean Loiler reprosenting

ey

T2 omillian in foareign e cchange., Lecser constraints, wzeaciated with



the ammonia manufacturing process iteeld, include the inevitable
poiconing of the catalyst and clogging of the heal exchanger.,

The ctudr temn noted that the quality of product produced by MNP
was excellent., However, @« major consiraint to the dictrilbution of MNO2

fertilizer ac a quality product s the ool of quatiby control ai the

bagoing operations, The team observed anmaontum nidrate Cuery

v

hygroscopta in nxtured Leing bagoged in used baags n which MOZ had

received rmo meterials, The plastic inner Vinings wers not adapted to
bagging machinery uzed in the plant. Hence in o substantial number of
caces, the inner liners vere not used ar wWore simply alliowed to fall fo
the bottom of the cutside bag during the Filling process.  0OFf 1% bags
that the team abzerved being filled, & bad no inper liner. The
remaining tags with itaner liners were Sewn in & manner that punc tured
the inner liners and would 2 low moreture to enter. These biage would
ot e abile to move thraogh the disteibubtion channel or be stored for
long withoutl zericuz guality Joss of the product.

Following up these abservations an qual ity corntral, the Leam
abeerved bags of fertilices originating at NOZ which were improper )y
Sewn .,

fuch careleczneszs in quality contral 12 costing Zambiz and

Ra

contributing to the lesses custained in tihe Fortiliczer supply and
dictribution zvotom, It iz thercefore reconmended by the team, that the
quality control standards for Lagging at MUS e ong aved ta the zame
hiigh tevel of quality standards enforced in the po muhﬂrticw. cof o the i
fertilizers., Thiz could substantially roduce losses in the

dicstribution swetem.,
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Table 14a
JﬂQLIQIﬁLWRWﬂRKIiQﬂL”SALLgx/Vﬁ)JHVU@H@}
FY 1981 - 52 1N MUTRIC TunNs
April . 1724 1618
May 106 3259 3216
June 149 452 48¢
July 113 1042 985
Auqust 170 2195 2177
September 188 388 531
October 45 2220 701
Novemboer 1564 1417 2884
December 97 40206 3034
January 1089 2401 2469
February 620 4258 2679

SOURCE: Calculated From Data Provision by NC7.

)
No beqginning inventory Figure available due to start

up of new plant.

LHDING

ARVLITORY

106
149
113

1564
97
1089
620
2199



Table 140

NCZ TOTAL PRODUCTION SALLS AND FINISHLD INVENTORY
FO1S82 - 83 10 METRIC TONS

HONTH TRVERTONY PRODUCTION  SALLS e
April 2199 9685 3746 3138
May 3138 8623 6534 527
June 5227 7619 7815 5013
July 5031 5304 7832 2503
Nuqgust 2503 5398 4262 3639
September 3639 8538 7047 5130
October 5130 1412 1412 5230
Novenber 5130 0271 1830 9571
December 9571 5562 5678 5475
January 9575 3779 3037 10227
February 10227 4937 1140 14024
March 14024 3444 1552 15916

SOURCE: Calculated from Data Provision by NCZ.



Table 15a

January
February
March
April
May

June
July
Auqgust
september
Octcber
October
Hovember
November

December

SOURCE:

06

NATIONAL AGRICULTURAL HARKETING BOARD
LOCAL PURCHASES (N

(IN MT

COMMODITY
A/Nitrate
A/titrate
A/Mitrate
A/ttitrate
A/ititrate
A/Mitrate
A/tlitrate
A/l Lirate
A/Nitrate
A/litrate
% /Compound
R/Compoimd
X/Compound
A/Nitrate

R/Compound

Nitrogen Chemicals of Zambia Limited - 1982

CZ) 1R 1981
)

MNAMB/FERT

c

-~

/22578

.40

5. 60

.90

2
)



Table 15b

January
February
March
April
May

June
July
August
September
October
"ovember
December

TOTAL

SOURCE :

Table 15¢

January
February
March
April
May

June

TOTAL

SOURCE:

67

LOCAL PURCHASES (HCZ) TR 1902

(1)

AHITRETE R/C
1570.60 1634.70
1821.95 319.25
1140.25
2503.60 -

1762.55 -
2152.45 -
1303, 25 296545
1308.25 2056.90
2204 .65 1555. 20
398.60 1012.45
1412.05 4145
3569.65 2147 .05
Qﬁbg;y_ ﬂéhp,q)
Nitrogen Chemicals of Zambia Limited - 1983
LOCAL_ PURCHASLS (MNCZ) FOR 1983
AN R/C X/C
2633.45 358.80 -
1209.90 - - .
183.90 2090 40 -
2015.65 3625. 30 -
1971.10 3774.05 1396. 50
442085 2,90 2196.60)

1203475 9851 .45 4093, 10

Hitrogen Chomicals of Zawbio Limited - 1983

21762.20

70"
2777.20

2777.20



Table

Fiscal Year
(April 1-March

1981 - 1982
1982 - 1983

1985 - 1984

Table

TRTILTZER
INTERTAL

i HGNTA

HTRIC ACID

FEONIA NI TRATE

FEIONTA SULPHATE

OMPOUND v
OMPOUHD R
OMPOUND C

OMPOUND X

*
US DOLLAR EQUIVALENT BASED OH EXCHANGE RATE OF

CBLE/S AS OF J6LY 8, 1933,

16 A\
T
|
; Jeginning
31) i Inventory
o (MT)
j -
25,570
i 14,976

17

ey

|

68

Products
Hecoeived

(Lir)

38,604
24,685

HA

Raw Mater

jals

nding
Eolnvenlory

M0y

25,570

14,976

ACTUAL COST PER TON Vs. BUDGLTLD COST

FOR_MAJOR FERTILIZER MATERIALS

CACTUAL
LHCURRIY
COST /e

917

695

[HE

(nez 1982

Cost per Fetric Ton

UssS*
EQUIY

742
364
591
664

562

- 3)

BUDGLTED
BREAKEVER
COST/mr

INK

835
280
616
633

702

702
772

RN MATERIALS Vs NPKs PRODUCLD BY NCZ

Consumplions
(MT)
3,039

35,279

NA

PER TON

USS*
LQUIV

676
307

498

Product

NPYs
Froduced

SURPLUS OF
(SHORTIALL)
THK

82
70
114

182

77

Finished
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Zambin has

planning and exe
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procurement, prj
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impoa tation of
At
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2. The
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2. The MNatiomal
quantities of 7
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repro
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finance
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tertilizer

(Y

FERTILIZER MARKETING wND SUFPLY QREGAMTEET T OMHS

a large number of institutiops plas<ing o role in the

cution of fertilizer marketing and supp oy, Different

invcluved in Ffertilizer soledtian, production,

cing, distribution and educaticon., Those inuolued i

along v b their mooor v esponai b b e

Agricul bural Marke Drng Boooed CREEBEGSEDY e the oot

Pl oimshitutiaons frvolued 1n the o 6]l izor Fitlsector,

the Matianzl Fertilizor 1t ohixe final

Commt tteo,

Quantitics of ferbtilizers to be imported. 1n

ioer bho the Mtiniatry of

Flanming Divizion of

Devalapmment Pialthd on pricing, ihe

AV TERS

izers, ancd e primar ly responsibile far the

L)

o
~+

toan of fertilizers throughout Lhe countey the

bon of the Department of dgricul ture in the

bure cnd Mater Development comn dinates e

tur ]l researcl Sormday 2t 1w pesearab shatione ancl

and Tield test fertilicer products and

bons sz to type, formulation, and uce.

Fortilizer Commitbtes adoiacs MAMEOORD an e Crpe and

bo e Lowatnd £ b ok e Tade

Prijer T,

Poocan DU O amme e s Farmer o D ay anl af

AHNTVINNE

trogen Chomicals of Jeambooa, Cid, 0P, Tabaroo Boer o

Mational Feoderation of Cooperatives and baniers ol

pperatiung. The commities meels in Spril of

ey



4. The Central Supply and Tender Boanrd tendere the

4= Lehalf of NAMBOSRD .  Tendering and ¢

requirements on

uctatione zxre finalized during July znd Mg at,
q . :

The Planning Bivicion of MAWD e termines and seic

ot

sultation with MaMBos&D,  the Miniztery af Finwnce,

concerned ineti tabians, Phese prices are cutmi Dhed b

Commizztion for Develapment Flanning and other AQE

Finallw, the prices are submitted to the Caliinet for

have been et largely an the baszic of producer coets

wihiat 1 considered to be a fair return. CEee the sec

pricing.)

The Extenziaon Service aof MMAWUD has o) respansitbi

z

fertilizer education and promotion in Zambio., It oo

and 1nckiow

achrj e

-+,

tertilizer trizle, farmer meetings,

fertilizers wie, rates of application, and methods

Hitrogen Themicale of Zambvia, Ltd, 12 the onle i

manufacturer of fert b Zambo o Frecenbly, 02

Foe e,

P

S0,

]
-

ot 2 aantbai roguipemen Lh

ey

|k b PRzt by 1239 0t will e

such

ifi

expanding CApaci

approximatel s 20090 of totzl dumestic fertilicer

. The Miniztry of Commerce i [roddusbry has overoioh

o The Provincial Cooperalyoe Markeiing Unoane bae

ibi Tty for dizstribot, o0 ot sl b zer and the

& S

gazetted commodities (cuch ae maive) at Lhe 4orm

maize and zuppis rocal orimary cooperative cocielies

farm supplica. The ©aopers tive unions are foderatedd

Federation of anc arae e 1Tl

o

Coapoeratives, Fpresented

ertiltizer Committes b MEDC,

[,
1<

[N

M

Vel

Uncor

ertilizer

coeiving of

prices in

the CFG andd other -

oo bl

Fational

g for cammen e,

Frices

approval .

of production and

tian on fertilizer
Vity for

oyt

riec

idueals on what
at oapplicatian,
chyetrial

alycag

far e s

ol

Lle ko satizsfw

demancd,

t HIZ2 .

oaf
Tull
procurement of
They

purclhizee

vl bl tools and

the Motjonal

Fational


http:corcei.ne

10, The Ministry of Marketing and Cocperaiives wun Fecontly o eababi) g shed

Gt
——

&% & separate entity coarged with overzight of the wciivities of the

Cacperxtive marveting unicns and othor forms of cooperatives, 14

aseizt

1]

bro the Formation of cooperative aociotios,  This i 2he e was

previously x depsrtiment i FED,

11, The Bank of Zanbix provides the necder] authorreation ar

w

locations of foreian suchange seszential te the importation of
fertilizer raw o materials and campounds. The BOZ 0 an =i le as s member

af the Maticnzal Fertilizer Ceanini tlee,

2. Commeracial Banks provide Financing in the farm of Qoue e n b
auarantecd cverdrafie to bath MNAHETSRD aod the cooperstive unions, I
addition thev izzue the leltars af credi o foreign eochangs for
tertilizer importation s suthaoriced by the BOZ,  Foroone rolectod te
represent the commercial banks st on the Matianal Fortilizer
Committee,

JooTranzsporters such se Contract Haulage and Zambis Failwave control

the rolling stock which moves the fertilizer fram ot b destinations

In Zamb

ar

14, Fort authoriticsz at Dar eco Salaam, Beira and Eanct London Taritrol

the harndling of tertiliver at the respective parta,

The stud. toam found that the multip ity of organizationg =

the complen tter-institutiona Felationsliops of which e tertilizoer

sUpp oy and marketing syelom consicts haue Boondderoid wnd hae it o

.

Biinelw and accurats deciziong ezzential bo the Slb i ient aporal g oop

the syctem, The fraamentation of pleanmneg and Corcuting the supp) o o

marketing of forbilizer lazs leen ampl et ied e the noed s ipatibobed

relationships ke tweon MEPIBOSRD wnd Al cooperntives,  The kit oof

responcsibility of s drrre bty oan oy Prpon s snd foe o ur epne o b o f



7¢

commadities from MAMEDSRD to the cooperastives has Loen on Dme e

burden to the cocneratives, which most wore not propared to handle,

Theres have heen resulting breakdowns in communol Cations Financial 1 cwe
and the chain of rezponsibility, P addition, warous gonar oroup:

are endexvaring o assizt with the deuvlbpmvni of the fervidizer
sretem.  There oo Vack of owerall cuurdrnatiﬁn ef these efforis.,
Intormation floms and financial Flows eccontiz) to forti)izer
procurement ot imported and locally produced fortilizoer often cause

untimely delavs,  The zlaw process of dec shon-makiing and the hindered

information and financial Flaws Bave =] rosulted in o bhe swastem not .

delivering fertilizer to the farmer in & it Yy Faahotan,

Intormation floaws, product selection, Approprate pricing,
management of the production and procurement , management of the
delivery swetem, fertilizer educatian, personnel development, a1 most
Be executed and contralled in a2 unified manner from Lhe source of
supply to the farm gate.  Thiz pornts to the need for oraanization

pecificslly structured to manzge the markeding wnd supply of

0

tertilizers, Thiz organication should Lo provided i th enough autanoms
te carry cut =211 the markeling functicnz. [t ahould be held

i

accountable for potting the right product ot the bt place, at the

=3

taht time and for helping to insure its corpect use. The probl ems and
besucs aszaciated with bthe fragmented nature of the system will be

abvrated and docwmented further in the sections of fhe Fepart wbhioh

,
)

follow.
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WIETT . THE PHYSTCAL DISTRIGU IO S b
In this section, the swstem {or it vng Foer i lizer s
documented with respect to phyvzical conti ol e e i i and he
inventory nodes splaces where fertilizor slopes and e stored) alang the
vz, The repart =)o analvses the method of beancbing sand dreguencs of
handling az fertilicer maves along the v tem.
Ao PHYSIOAL CORTEDL

Ao laroe number of arganizatione have phrsical contral of

S

fertilizer as it moves through the diztribution sretem.  Figure 7
depicte the flow of praduct from exporter to farmer. The finiched
product must pazs under the phrsical conbral of up ta twelue agencies
in o the procezs of dizteibution.,  In scme circumet ancee The praduct mas
move more directly to coname o al fFarmer s, Hiewer o even under this

shortenced routs the product failz under e phveical conteal of & Lo 10

different untts in the zvztem.

The Varoe number of o ganizaticns oo phycical contio)l of the
product creates protidems of accaountalo b b s Opporiund bres for boozes
anid shrinkage. Effective controls ore difdicul £ ia cotablich and
adminizster.  The fact that imports af Findshed prochrcy and oo
materials come from & numbor of sources furiier complicates the mak o
of control,

B, FIMANCIAL_CORT RO

Title to the produst in the physical distrilbuten channel reste in
the nands of faur argantzations. Parchasing tenders apo mosk Coeantnn oy
wrartten for CIF to the dock 2l cne of the pod e of optre, Title up b

Ehiz point for both finished fertilizer products and intermediots oo
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materiale reste in the hande of the euporter.

Orce the fertilizer is landed, titte to fhe tioished for il igor
producte is turned cuer to MABDARD.  Title to fertiliver mbich Wil b
further proceesed 12 turned cuar to MOP. Phewe porosbotal agencios vy
the product during the tranzpartation infﬂ Jamtaion b o truck o oo,

Title to fimizhed produci:s 15 aener 2 b meai bt foe e SO R K (SRR TENE
until the fertilizer i< purchazed by the Comperat rus un o, o
fertilizer is zald by UBHBUSED directls ta Porge woale Commnercial
farmers,

] !

Title to fertilizer materielz nesding furthoer proceszing is bl
by MCZ wntil processing has been campleted ol e Tinidshed prodoe b
are purchased by BSHEDERD . The title iz then turned over foo MO0 D
with the finished products which will be disteibubed Fo [ e ]
cooperative unionz.  The cooperative unicnz cwn the fertilizer s 1
moves theooanh theic disterict depots ta theie 1 ur TR 18 S A CR YT AR IR A
the farmer .

Of the three Zambian crganizations bodbehimg title to ihe procduct,
MAMBEOARD kolds title the longest and over the groeatest olietonce., [0S
maintzains cwnership af raw materials 4o Coebatively Tomo porioe Lo
usually sellz the finished Ferbtilizer s Lo HodGumleD Pt The
cooperative unton T b coanpoa i eon et e For b e e T g
relatively short perieds and diztrilagbe fhem aver pelobiwe b shor b
diztances., Roads, bridics and terrain in these ohort dintances zre
aoften mare difficult to travel,

G BHYRICaL ELOu,
Poomn Quervrem < e phiesical flaws cre sl 1 Proure oAor Finiohed
fertilizer products entering Zambia.  The aiEump b car e amade that e

i

product is purchocosd CIF dock ot ope of threis peor o o entew, Faosd
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Londorn, South mfrica, Beira, Mozambigue or Craprmarz s b, Tansni o,
Most of the fertilizer move= by rail from either basi Londan ar
Dar~es—35al aam.

From the port of entre, the product mowes o Lo b trwok or o)
into Zambia. s indicatsd in the poererionrs i acram Some e il e mace
be delivered dircctiy ta NaMEGSRED reaiornl war el © . Fhos

particularly true where the progucr @z oo tee al ong the “Yinme of ral”

10

from Ezst London or Dar-se-%Sa) i, Soie fertilizer shoppesel e 1oz )

directly to Vine of rao) depobs oumed Lee b cooperaive marlketing

0

unions in Southern, Contral and Hecthern N RN RLUN N Rl

m

ertiliver ot jnooed dipec iy o alseersy e brarmspar ted bo bl

Lusaltzx Central Depot coned by NEtBEOSRED . Fron ihis pointy dertiYizer Qs

DY

dizpatched to the remaining regronal warehauses oo Capperbel t,

Morthwestern, MWestern, Luspulza and Eazstern fprrovinces, ffter the
product hae been el juvered to the provinces and placed i e Bebiiogle
warehouces, it ¢ purchased by tho Cooperatige g ane. e Cocper et o
undan in each pravings then moves b product to Bl e depote 1a each

dietrict, where it iz ztored in parepod ool con far menement o Do e )

rural depob:s whers Tt will be soid to farmers.  In Sotne casoe Lempoog o

orometiile sxles conters are set U and serodced b o the unions in ca e
bo move the praoduct clozer bo the Final g . Bl bowriong s chebag e
deecription of tertilizer movemont from cocl oof tree threo ports andd
From M o the vartous Tacation: in Smnli

2. Fertilizer Movement $rom the Forte RS = Cpprend Yy Pt oo
Zambiiac g faertilizer purchazes are Pinpoae el v be Bl remsin g T00 g
tocal )y produced b WD 0 Katue., Thov s v bvar traces Lhe e e L ooy

fFertilizer “ram the threo aloaue ment e d por s vl e om FHLE Fe e

PR Oe D depats aned canpierelioe pion opedds s Twporant b,



77

provincial cocperative unions purchase feriilizer 4rom the wvarious

MEtBGakD depotse and cell to farmerse theouah their rursl ze)ling points,
CAs mentioned above exceptions exiset aleng the line of rail. Also ]
MEHIEOARD celle directly ta some farmers gt fte an depats,
a. From Easzt Leandon. .. ..

Thrs port ds zituated on the Exctern Coast of South Africa and
handles a large portion of Zanbia s fertilizer importa,

The Commericial and Freight Department of NakBE0akl informe the

clearing agent (Manicx Freight) at the port on bow the fertilizer

cshould be diztributed to the varioue stations in 2ol o, Thiz insures

\

that all fertiltizer:z meant for use in Southern Provines will be cir-appedd
at depots encrogte to Lusaloa,

When ships dock, fertilizers are moved to warehouzes to swsit
ratling into Zambia.  The loaded railway wagans enber Zanbia through
Livingstone,  Fiouie % traces the movement of fertiliver {rom
Livingetons to the ather parts of the Countrwe.
ceelW b te Southera Frovince

MEHBOARD cpersbes fram Leo branches in the Southern Frowinoo,
vame sy Livingetone and Monze . At receiving vime, MaFBOARD places =
representatives st Falomo and Mazabuks depots (belonging to Southern
Province Cooperative Unian). Thess depots alang with the
Chama/NAMEOSRED depot receive the fertilizer and then tranefer i+t tea
other cooporabtive union depats.

e to Luzska Cenbral oo
The rest of the fertilizer goes on to the Contrs) Warehouze o

Lusaka for diztribution to aother branclhes in e i b,

Footnote: Luzakzx serves not only as o national dietribwting conter,
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but a o

o

SUpp ) er

Frovince Cooperative Unioan,

The movement

entirely tov s

Lusala Centraz)

From

to the rest of

the

to Ezxstern Frovince

ceee 3D

From Lusalka,

Eastern Prauvincea,

provincs at There

Chip&iﬂ.

3

Jepate en-route to Thipata.

Sinda, MNAMEOSED conds ite p

the fertiliver zand trancact

fertilizer moves ta Chip

O g

LA to Vestern Province

= s e .

This pravince has ono

quiremente for the Provin

Wectern Provinoe

[ Qe & i

Kaoma, a2 cooperative union

reprecentative receives the

3 bt Central Prouwince

This province has Lo

other at Kabwe, Fortilizer

rail. The fertilizer |

19

tl';.’

Cooperative Unian,

e &) Frocmg i

ta Co fpper bace ] t

Thi

n

Prcerynice serue s

Luapula provinces,  Foetili

Warehouyee

fortilicer |

NMaBROARD

MEHE D RD warehou e

FeMBOSRD depots | ane

79

bl fertilizer requircment s for the Lo=al s
from the port of East Landon to Lusala e

the rest the fertilizer | M e d -

o

m

Folloays:

loaded into trucks for road haul sz

Ut

only aone in the

i

Mia operating paint

becwnever, three Eastern Provinee o

Q)

al

At these depots ot Petaule, Kabete and

Ppresentatives to supervise the recoipt of

the zale to the Upnion. The rect of

ata, where it jz Ffimally zold Lo ECU,

at Mangu, Fert

ceoare sent Lo Mongu iy oroad and sold to bl
colnion, Snall quantitics are ciopped wt

depot an the b Moroua . @ FeME R D

P
Lads

fertild anch ] 1t ote the Wnion,

zor
1

ai Chiitzamba and the

Pe moved from Lusalka Lo these two Branchee

thoen sald to the Contradl Mroavines

[

distributing point to Morthwestern s

HY

zoer moves from Lacala t Eivaaonn armds v bz

S A t
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Ly oraile Theze two btowns supply forbilysor Lo the Lopperine by e o
Looperative Unicn,  The rest af the Tercv b vroe e hewuled to Sodwe s, and
Mansx by roaad oo oh sups e Forbibiger Lo B oo Lanne e beeo RS R TR
Cocperative Union and Luapuls Provinoe Coprerat toe Uy bony rospn e Lo
ce S ko Marthera Frovinee

The MaHEOSRD depot in the province ie s tuated of Foisodane,
CFertilizer bw oneaued from Lusala to Fasama b rai b owhore 6 v osoldd Lo
trie Marthern Frovince Dooperative Union.

Lo From Bete o . ...

Thiz port iz situsted centrally on Lhe Mozeambor Cun const anol
handltes ferbilivers coming inta Zambis hecwigh Sl Bastorn roole oy
with the pordt odf [Fast London o vhe clearing segent ot Beira bl
Freighty iz alzo qiven = dizteaibeting schodole b G Cammer o sl o
Froeiobt Departiorn b ood P00,

Figure 10 showms fhe monement af 4ortilizer From bl pord oo B,
Phe ferbidieer oz moved o radl Toon bhe P Lo w rad b g
Catled Moatize, viilhin Plovr zant i que Forroan thy = Proonty Zanmdeian trucher -
Faul the fortilizer oo 2onb o,
et Exztorn Frooosnoce

AIT ke dor by izer to o be goed g Bastorn Provipoe e droppo o

Ehe MAMBEOSAED rogions] dopat af Chipabta or alomg e was boo Ligsabr o or

T

the Exstern Froavince Tooperatiue Union ddepoats b Batebe, Soctn s

v 2t Lusaks Central
Fertilizer far the rest of the coupty e qoes Lo Lusaiis for

diztribution bo oather parts of the countr.,

11

a3 b blecstern Fremince
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Fertilizer is hauled “ram Lusaks ! Flonon HeFsail depat toe posd
for sale to the cooperative union. Fart of the ferbalizer i= croprred
in Kaomzx Unicn depot as previously descr b,
cee e 4 to Cerntral Pravince

From Luszalz, fertilizer iz railed o Fabuee and Chov sonanbzc BIEIEDSED
depots whera it iz zald o the Central Provipncs Coaperative Union,

s e 2) to Copperbelt Province

Buana Mol MEMEBDISRD depot again zorves as i distributing poiot
for Northwestorn and Luacula provinces in addition ta sUpp e ing
fertilizer to the Coppertelt Province Lowperztive Union.,  Movement o
Tolwezi and Manss 12 again by road.
ceeon Sy te Southern Frovince

Fertilizer i< railed from Lusaka too Monze szl Liwvingstone Malllsrn
depotse tor zale to the Southern Pravinoo Cooperative Unian,
ceee ) ko Morthern Fravince

Fertilizer |

"

railed fron Lusaka bo Pasama MetlRO6D cdopot where ot

ts eventually =sabtd bta the Lor thorn Provnes Cocperative Untan,

c. From Dar -

==Solamm. ...,

O
LY

The port of Lur-cs-Sa)azm handles a2 fertitizor fmports coming

I oowatom.

into Zambis through the Marthern roube vias bhe Tevdeabir oy Tr oo
I Dar-ez-Sadeam, Fariba Freight clesrs all MoMBiedd Tertilizers and
Poads them onba road ) wagons. The clewring waent o giwven o odiste ibubing
schedule shaming haw the ferti)iver obog)d b distratbwied o Zanbia,
Fraure 11 zhaws prodact maosiment srom e por ool LDar-e a-Dal aam,
soae by A Marthern Frovine e

Thers ie ane Harthern Frovince Union depot at Mpika where @ome
fertilizer iz roceived by 2 MAMEOSRD emploosee wha bthen sells it o to the

urian.  The rest or Morthern Frovinee coees Lo e aanae MEAEOR D clopot
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tor sale to the union.
veee @) to Lusakn Central and Buwana Meubws o Copperbheit

The rest of the fertilizer for ine oather pacrtz ot the country o
railed to Luszaka andg Buwana MEobwa for +upiher dizbritution,
ceen 30 to Coentral Provipce

Fertilizer roquircmeniz far Ceptral Frovince are railted direct]y
from the port to Kabwe and Chisumba where bhe fertilizer iz scld to the
uniorn.,
e 4 to Copperhbelt

From the part. fertilizer iz railed to Bwana Pl baese B MBOERD depnd
for distribution o Salmer| Chtar thwestern Provinces . Manss Claapul A
Fravince) wnd the rezt ta Fitwe, These depots zoll ihe Fertilizer to
their respective cooperative upnicons.
e ) to BExstern Prevince

From Lu=akz, Jertilizer iz laaded initco trucks for rond hao)coge b

the respective MNAMGUSARD ang provincial depots menticoned abave {or

n

Ezetern Province

v S to bLlestern Provines

Same route and mode ae described £rom olhor porie, .,
7y Yo Southern roavinee

smne route snd mode a: dezeribed froe Beira

3. Transport wythin Provipe bo Rural Sales Centers

[
i

dy From Miteogon Chemrcal = of Zambibas o M trogen Chenncnl s of Fambi o
zupplies the coante o wmith 20 por coent or the total fore)bizer
requirement., Figurae 17 shome product movement from B0, 72,
cened ) to Southern Provines

The finicshed product iz distributed 45 oie MGG s L o the Southern

Frovince bv rail. The fertilizer FEosbarod b MAFEOSED st (Morire oned
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Livingstone branches the newl

=

Opened sneds

in Uhaoms to

awalt purchase by Southern Province Cooperative Marketing Unian.

to Lusaka and points beyand

e
e s il

The rest af the fertilizer je rai e

aother provinces.,  Foartilizoer for Flor thirn,

Frovinoes

warehouses by raill o te dwai b cellection L

uniane. Copperbelt supplics Mo bhiwe ot

1

raoad,

aztern and Western Frovinces gt the

trom Lusaks and supply the respechive

CAMD_DLEFGTCH FLOWS

drother cammontary ot

fertilizer agoing

o fortiirrer

SRR TR X'
unions.

Poo Within the BeMBOSRD St ad el ol

fertilizer in HEMSARD = purt of the

oot

T

rqe Yo

1

< arder s PG OMED From reoronal

HAFIBUARD headquae bers, Since 2% mueh af

oo regions DhaMETARD war ohoagse s

[0

practical,

croder te

"
.

anshipment order s

procedure for order placoment Bearng st

regionzl depot an owrder noaana b ot

place

FIPS Divigiaon oof MabIBOERL. Thoa

L
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either zaccepted or reduced at the FIPS leuel.

2 opoint the order may e filled 10 one of three wavs, [t

I

—~
-+
0

a

meay ke filled b the Lusxka main depot. I thie event, the dicpatch
order would be seat to the Luzaka depct where the inveice and bl of
Vading would be prepsred and the 1and direpatched to the sppropeiate -
provincial warehonse . Seven ot the warehouses wouid be served in this
W, MMorthweztern ang Luapula provinces e cxcepled)

A osecond war the order may be filled 12 for the FIPS manager tao
contract one of the freight forwarding firne 2t one of the Lhres proas hal,
The forewarder would be given an order vodrsirabuting scheduler to RIS

the shipment enrogle to tusalka ot the Fodl el warehouze placing the

order. 1t the regionsl order originated i1 Easboprn Frovince, for

example, the farewarder in Beira would e soped toodrepateh & portian '
of an imparted chipiment of foctilizer roece) iy dicectly Lo bhe Eaxszstern ]
Province MeMBROGEE cegionsd werohouse,  The remaindsr would be senl 4o .
Lusake where 1t would e unlazded or woulo L transhipped direotly to
another warehouze wqainst another order .

Aothird way for the arder to e $0 1) ed Pnwal voen ond v BNEEE D
regional warehousos in Loapuli and MHortibeesterp prraninces,  The FIES
Manzager in theso boo warchouses vicat b ol e spaten the order from the
regional POEROSERD war e hause o Copperbe bt Fraoinoe,

MEBOSED . - v i forte ta move tortiliver s divectly ae pozeilile to .
the regionxl depotas roather than thoouwoh the main depot in Luzakz 1o tea
be commendod.,  Diccuzzion of the conastraints teo eibficicency in the order -
and dizpatch mechanism will be presentec 1ator,

2. Betweesn MNAMEGERD and the Cooperative Unions - The $low of fertilizer

be tween MNAMEDSED warehovesse and the provioe izl Comperative union: =

triggered by order: from the cooperatlive unionz. The order §nformati o



€ based upon forecasted volume Fequicementc CFoh Ll o o ot vo iy
in the pravinece, [t ise the perception of iho studs temn Uhiad erde;

are not made #ither at the rurw] depot zociete lovel oF b the dizirict

gwel of the conperatives, Rathor o the preovincial cowperalive unon
mekes the decrzion =z to when ardors e placody which produces are Lo
e delivered ta which de poois andd Biotr de b iuers wb b Lae gnecde e

diztrict depocts. Diztrict depats are in turn Chiaroed wilh distr iteiino
product down to the local sales centers ndepatas

E. HAMDLING FERTILIZER

e mentioned in o previogs section, the dominant packacing ot

o

tertilizer uzed in Zambia iz Lhe S0 oo Pimed plas oo pockel ikag .
Fertilizer imported inta Zambin s Fpeciticd to b whipped n S0 b,
pockets, labeled az specified ov MAMEOSID o P et e gt
contained, s oa rule, the feriilizer = lexooed i the counitey o
arigin.,

The path through the distribution chonne) FeTu b te o n a ey e
number of handlings for Lhe S0 K. pockab s Figure 1 Lo s Khae o bn
follaowed by oz twpiczl B0 . pocket of ferCilizer dmported inte Somlbi s
indicating the number af handlyogs necded b oach aiwgs, T
tertilizer iz hand-moved approgimate s S0 4 imes toom the eoparier z
port warehouse boeauing operations at 4o Forcran per b bo b farmer
field in Zambo . o many cases, there will b sdidr iion Pearedt v oo o
bhe pocket of fertilizer on docks and in waronagsees . fhe Fact pemoains
that most pockets will e picked Up s carrred and sot down st Tesst S
timese before thay are opened for use,

The multiple handling: put strees on il pacikaging material and
arexbly dnorease the probabd bity of danagine o prociie b et are i b e ache s

the tinal uvser, In fact, if 2 modest cmouni of clamage  such an 0,51, G0
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arcured wi bl each handl ing,
wiould fall in the range of
fimal user.

The financtial Vlizakilit
the product moves through
continual by more wvilugatde,
inventory halding ot highor
rncluded in o the onlue of th
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re-euzluyated,

Fo COMSTRAIRTS IM FHYEICal OLETRIEW IO

Foonumber of constraintzs relating to the vertilizer dizstribgtian
syetem were ident Fied b the stody Coan.  These are exanined el o,
Altornatives are proecsontedd thot may allowisie che Copstralnt s,

Pe Fertilizer Movement fron Fort do Meddbisdcb - Currend by the bz cpgpe o

tertilizer |

1

moved el ther b frock or o apen gondol s rai ]l owagons,

Fertilizer shipped from the port iz taxken Jrom stop bold and maved ta s
port warehouse awar from the docl, CERecnuse MNeMBOolG sl roady belds
title to the fertilizer at this rodnt, Tt beonre the Yinancial o pisk,

even though the forewaccder has physical comboal . From bhis poaint the

awal bt o the zvaitaba bty of cail .

OOnE s teucka,s el =hipment o
truck shipment bo FEEHOSRD can be expected to follaw in from D Lo
weeke,  From HAMEOSRD documents 0L wes determined that fertilizer tmoed
ftraom port b oapen gonddn) ao waoans inaurred o i aus laseces,  Jakle |0
shavie the aguantity zhipped from port verzus tlhe quantily received in
dambia for the five month periad from Oolober 1992 to Felogoe, 00T,

O 23 wagon Joads chipped, wooraging G000 meirie tons froor waesan st T
part warehouse, oy Wonrage of 30 metr g Lonn por maeor b pned e o
By HAMBOARD.  Thise reprezents = dloze of abwnt 3 Logs Jrer rrd b o or
[

Dopwrconb oo bhe feetilizer shippod. wcording fo diiongs i ons e

PEdBOsRD ot cial e, Jaszes were judged to Lo soment ol arestor in

i

shipments from Dar-es-Salaam than From oz London.

Thi lozz, added to the sheinkage 1nourred during chipment up ta

1

port and the bhandliong of the fertilizer ot tihe port, may reduce e
tonnage of fortiliver aclually arriving so Zambis fFrom the Lo age
shipped by 2 percent,  The walue of e losz ot bhi- point vnow b b

approximately K20 por bon or K1LOS0 per G0 gy, poackotb,
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Al ternativesz to reduce the ,ussee are Vimited, since the

fertilizer ie not under the phyeical control of MEMBEOERD dur-ing the

movement through this porticon of the svstem. Unchoubitedly the shipping

-

inooprn qondols car: contributes to ihe protxlem. The current major
alternative open ba SEMEOARD i< tenderinﬁ the fertilizor far CIF

Livingstone, Lusaka ar zome ather point wthin Zambio, This would
allow for greater control of the product e FMEMBOARD and a shorter

distance and time when the produce ie physicelly controlled by athor

crganizations,

The tender price per ton would nececearily be Qreater byoat jeast

the coz: of transport, Howewver, ar caditional K0 per ton ahcwe bhe
cost of transport would be justificd. The faoct that the jost
fertilizer represents lass of valuable and scarce foreign sxchange

makes this alternative couen mors Juetifiable.

o

Further attempts bto o tar Jossa- P transi b owithin fambi oz

e made . & regular zvotom od comparison between gquanti iy invoiced and

quantity received should bo made. requay ar srstom of Comparioon
- I

between quantity invaiced znd quantity received chould we pursued for

Both truck and rall shipments within Zambia”< borders az well as

cutside the borderes,

1

2o Warehows g Faoilities st NaMSO&EED Pepobs — w4t the present time,
Warelhousing at the MEMEBOARD cepots o Loxirg upgraded theough the

construction af new facilities at Ker Tocations bty the Canadian

International Jevelopment Fgency . Table 1% gives the' locations of

m

these ctoroge facilities and their number and Capacity. Mizits b team

i

-

members to these facilities canfirm that theoo tmproved starage
tfacilitice vl redyce loszes.

At 211 other abeerved storage depots, o cizeableo gquantity of

zhould



(}4

Table 19

NAMBOARD-CIDA PROJECT

The Canadian Internatoinal Developuient Acency (C.1.D.A.) has constructed

fertilizer storage sheds for Namboard at the FolTowing points:-

District ho. of Shed Capacity/Shed (Tonnes)  Total Capacity (Tonnes)
Choma 5 3,500 17,500
Chipata 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 be manned by Namboard cmployees who will be conducting

sates Lo provincial cooperative unions.
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fertilizer was stored outzide on hardztands or on Lhe ground.  The use

of such cutdoor storage was necessary because the covered wWarehowes s
were full,

The team also observed a cizeable amaunt of wet, lunpr and
atherwice damagod ferbtilizer at both indoor and owtooors starage
locatione., SYibhaugh this fertilizer iz 2011 carried on the fnuventory,
Ptoe unlikely that NarEOARD will be able ta aell it to the Cooperatioe
unicons without a zubstantial discount in price.

Aeomador sl ternative has been pursusd Ly the MEMBOGREDSCIDE project
zz mentioned s«bove. A& fecond alterpative would ke to move the :
tertilizer an down the channel tao the cooperative without intervening
handl ing or staraoe,

Ubeervations in Exstern Frovince revealed & build-up of fertilizer

inothe NAMEOARD facilities to the point where cotsicde =loraoe was

g}

necessary, while at the same time empty covered storage was w0a)ab)
in district depots managed by the Eastern Frovinee Cocpoerative Unjon,
Thiz cort of bottleneck in the zwetem resulte in seusrz) undezirable

conditions:

13 more storxge is pecessary at the regianal MAMEOSED depots far

4]

a relatively short period of timeg

N
-

the utilization of exizting covered starage capacity e much
lower than would e efficient at Loth NAMEDSRD and the
caoperative depots;

more remote from the ead veer, maliing it more

1

p=

) the prodoct |
difficult to provide the fertilizer the tarmer needs
an & timely bacicg

4) there i€ an increased likelihood that a prremgm will have

to ke paid far transport to district depots,
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The =ztudy team did nol collect adfequate nemorioal dindormation o
the shrinkage at warehouse Yocations Fo complotel s analvze the lozses
there. HMAMEOARD iz mobing an extra~ordinery ofdort feo controd
inventories.  Detailed woeskly stochs FEpor s are submi Ttedd by b
HeMBOSED regiona) depots o the breadguaricrs in Lueals CRwaoba oy oo
Theze reparts o btao be booced an Pelives i ol nwentaries aken el ],

Howswer o the tean abzcruved stacl s oo rzomed fortiYizer {ive ez
eld in one regionsl warehouze., This unogseal] e peddnot e obzoleto

merchandi=ze that iz no longer recommendocd. Ly snoller Pl gl G|
viarehouse, (one of the new CIDA facilitices —fackes o Ladty damaoge
tertilizer were placed in o Ffar Back oo o o the L Y ding wbere e
will be inaccessible.  Fortilizer which o5 alhag]ebe G athen v oe
unuseable should be dispozed of ot ealuvage value &% soon 58 possible o
make additiaral warehcuse space available Ter qual ity prochno e

currently being Fept ontdoors.,  There 2 no wodue in Kesping Unuse e

stacks on thoe inventor.,

[ix)
(]
Q
=
i
-+

raints in Froduct Packaging and Hapdling - Meriiion fas f ty

made of the damage cavzed by the mubtiplocite of hondling: requieed i

the current zwetem., The pockete of fertilizer e b dlamaEo b

number of ways. Once the pocket s damaged, there i o likelihood that

all or parl af the contents will be SRt bed and tost. Bwen thouab some

of the fertilicer may remain in Broe chanagedd bovg, b s Dy et i o
vmod sture abtraotingd naure makes bl porobesbod bbby o P Jortilir.
spoiling and being last verv high.

There ¢ some chance Fhat prompet celaooing af e o pocket g

damaged could save o large porbion of the conlente., e oo,

procedures and fac ChEsbar rebiago. ng proinpe e e ek soos i sfle ot
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most points in the svetem.

Alternatives far reducing constraints due to packaging and
handl ing include the follaowing:

1) delay baoging the campounds until the product has meoved Fur 'the-r'

inte the ohamme

2) reduce the number of inwentory nudeetin e diatribution

channel o that the product must be handied tewsr times az it
moves through the system;

3 uwee alternative packaging such as "mini-bulk" 1000 Kg. bags for

a portion of the mawvement Ehrough the cvstem

4 adopt unitization of packets for o poction of the movemeont

the =wvztem;

3 Change the hand) ing techniques used in warehousee to

rerduce damane,

Delaving the buoging of the fertilizer compounds gl d o regu e
equipment and trained perzonrel sl either Lhe port facilitie: ar ab
some point or pointzs in Zambin.,  The cost o the cquipment =nd training
neesded plue the nesd for appropriete rail cquipment e protalems with

thiz alternative,  The team did not cost ocur this alternative, e wer,

n

it ozhould not be dizmissed withaut Furtbher bnvesligaticn, since the
reduced lozses of fertilizor mialt more than cover the additiona] cast,

Alternatives Fap shartening the drsteibultion Channel are )Vimited
at the prosent fime, Shoipment s by raal or truck 4 e Provr bos e g ey

routed directly to reqional MAMBOSRD and cooperatioe Unan eiebeicl

v

depote whenewer thiz is pozsible. This should Lo continued.,  The fact
that the regiona)l marehogse EpAace may e full can e o constraint to
theze more direct movements., 1t js= theretore wige | 23 ztatod beicre,

bo move the product doon the channel as sendn i opeasuilide to the
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cooperative warehouses, bLhile there (s 2 Vimgt fe the Qoend sl

red

Cov

0

)

torage currently svailable, cxialing Stodnge ot the diztrict

level is being underutilized, ©See mathans and Chkioge for s
description of the current starage s buation.,

The use of "mini-Lulk" cont.iner = n% ancoadternative thal warrants
further iavestigation. Phe mini-bulk co tainer 12 chirzlale, malbing
possibile reduction in fertilizer losscee curing handiineg,  The ming -l

vt osawings. ind bl

container 12 reuseable 23 well, a means
movement would require special equipment nt the o sy b ol omay ar wmae
not tie avarlable.  The potontial SaVIng:s af bthore avatem mer il furthers
investigation and costing of this alicrit oo,

Ay sl ternatioe where bagoing will e done i Sambt o will o pot o
strese an the supply of proper pockKevzs o probdem slrenos CofeEiraing NG
the zystem bt which shauld be overcoms. Fhits coutd e sodoed by
having conzignments of the neceszary baoz chipped wiih the fortilieor
shipment,

ARomajor conztraint in the current svztem | fhe et e frsnch
af pockets througoout the distripution pathe feom the port Lo fainal e
boeo the Vifting, corrying and Placing the bags one at o4 Lime. T

probabil ity of damage iz increased Greatle whon nandbing of euers Lo
P wecessary at exch paint in the swatom,

Aouel ]l estaldiahed poeinciple of Phoesy ool @b =iribution = fa b
that proper unityzzation of individyzl packages will redoce lozzis,
rumber of slternative means af urchtizing could e enpl o ed, She
packs oan pallets with = combination of plasive andd wins )l sleappineg s

one. Contxiners of warious other bwpes could alao b goed, Ve

alternative: need ta be further Preve et galed ns bo bhe oozt

Bensfitz, Unitization may or rav not e Prorod s batg range Dol o
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to improving the dizstribution system, howewer in the short run it con
provide quick relief o the magnitude of losses currently being _
systained,

Handl ing and ztoarage technigues at the warehouses throvghout the
svetem represent wnother mator conitraln{, urrenbls, fertilizers are -
being stored in warshouses in ways that are Tikelw to damage the
quality., Since the majority of the fertilizer doos not move bo
Tooperative depots until wvery near the planting sexzon, MEMEOSRD must
store a large quantity of fertilizer during the months prior to
planting seaxzon,  Covered warehouse spaco % aneriared and £ome prooduct
must be moved to outdoor storoage on hacdstands or on 4 o ground. Mo
dunnage e used to provide o cushicon and airflow escentinl to
maintaining quality,

Stacking bags of fertilizer too high ie also & constraint. I'n
some warehouzes, the team observed ztacks of ferbilivzer as many ac e
biigh.  This resultz 0 serious comproession of the bogs st the bottom

halt of the stacks. Furthermore, no dunnage was uszed under the bLags.

«

This compounds the probdem of damage to the fortilizer aranules,
Finally, valicies for rotating the fertitizer in the warehogze

were not estabdiched, zo that the first product into the warchouse

would b the first product out of the warchouse,  The probabd 1ty of

damage and )i

cCouring increases with time., Hence, fhe zbove
mentioned problems are warsened 0y lack of e b byon pal o i s,
Flternatives to solue these problems cequire Lhat 1noreused

attention be giwen to the location of the terbilicer prodocts in the

[0}

yetem durin cach amonith of thoe wvear. SOl wtacko gndormat ion wiae

collected b the team during the courze of the =bady.  Howeuoer,

acdditional information, including the tacation of 1tnwerntorics QUG
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sach month of the wvear, the Capacitics af warehouses 1 bhe owetem o

the percent capzaoity uzed during each montl of the wosr woold e dpoin

rationalizing the swstem, Thi

i

brpe of invormation would meye fcs

the wwoidance of cver boading MAMEGHRD tacilities ae inventor (o0 Fagil ol
up for the planting seazan znd woula ol o tmpeeoncd Feondting Yechng ques
oo b wsed wf BAREOSED o main warchouse ot Lusakz,

4. Transpordistion Timing, Auvailabilite anel Coef o Proanspar tatvan af

tertilizer within the bhorders

14
]

dambol s 1w anather e jar frart ot thie

grstem where coanstraints cwisz

it
-t

alvaorwedd b the gy oo, Tl
fertilizer moves o rail oand trock fa tlie DInLOaEL depots . From that
point, ot must bte noved to the cdistrict dopabl s cmned o IEN VR WE- X SN A5 S P
Coaperative Uniont . 6 magor coot thcreazing factor o e cuprend
sestem de the poor timing in tranmgportation voviach coonlce g 0 L S
farmers in obtaining theic fertilicer ot tinee and oxt oAb piabid o polae e,
Major Tonztraints in the o, aoai babi ity and coot oor
transportation wre oz follouws:
Py Many cooperative unions i) to purchase the foriili~or
Hell in adeance of the planting woason sl v LR e KR
the fertilizor to their dicstrict depecvs st the time Lkt
Ehe maize 1u purchased and hauled ot . Thivs wmeans that

el anal

depats

Y
-
T

ztockpiling the fertilizer unti]l oclone L
planting Lime.
20 WAMEGEED regiona) depote are full of tertilizor abt Lhe poes

of madi e procurement time farcing any feritilizer ol g

bt b stochoiled autside,  Lhi e Lopicol i voane Fori .

1

stored cubtzide, this tends to drEaourage Bhe beookie oo

For matze too b fertiliver o s e gt CIRRIIEI O U
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provinces.,
2) The differential in the parout far long distance haule iz such -
that transporter availability ig tight in the provinces near
Lusaka during maize hauling seaeén. Traniﬁurtere would rather
move ta the ocutlying provinces to collect moize zudl aelt the i
tonger haulz,

4) Storage facilities at the rural lewvel are inadequate to

maintain fertilizer quality.

in
Baad
1

30 Mo srstem +or providing security for inventorics e
The maize/fertilizer movements should ideally Lo Jezs

counter-cxyolical to reduce transport costs s provide adequate zeruice

to farmers, The cauntoer-cralical mature of the curiend M @ o

fertilizer demand zre zhown in Figure 19, The doshed line indicates .
the wolume of maize being markKeled ane requieing transoeort o duriog .
wariouse months of the year.  The zolid line indicates the omeunt cof :
tertilizer that is marketed during those =zme monthe.  The optima)l time
tor tranzport of fectilizer into the district and rural doepots iz wher
the maize marketing i3 heaviest., The reazons For Lhis g ey ane gt dmoam
time are several., First, the fertilizer prowrdes o paylono aut {eom
the digstrict depot. Second an additiconal trap to the disherict depot 2
b d monthe after the maize has bLeen hauled outy Can e e liminated,
Thirdly, attemptz vo move 211 the Ferbilizer at planting time, resglt .
in dlate delyvery to the farm., Furthermare, the rush ot thrs time .
resulte in deiivery of inapprapr) ate poadac b to some 2&10: centers oand
damage to the fertilizer is incronzed by tiansparting afier the rrins
hhave begun., .
Anoanalyzis of transportation coste was conducted Lo the leom 4or

the

souihern Proving: Coopoortjue Marvboetioo toion. The analvsis
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invelved determining tonnages of fertilizer movement and the distances
moved fraom each diztrict depot to each af approximate)y 400 rural \
depats. Costs were based on commercial rates of haulage ertating al
the time the dati was callected,

Eztimatos of the bz oare 1 lustrated in Tabhle 20

an the basis of cost per ton delivered, while Table @1 cxprosses the

coste in terms of co

te per bag of fertilizer deliversd., & marked
difference zhould be noted for the cozts of delivery among the various
districts, The average coct of delivery per ton aof fertilizer
delivered to x rural depot waried from a2 bigh of HIS in Mamwala
district to a law of Bd in Monce and Mazalmlba districte, I gereral,
the average costs of tranzporting a2 ton of Fertilizer to the rursal
depate was lezs than K per ton., Mamwalz and Kalome were exceptions to
this, due to the greater distances between the district depots and the
rursl depote.,  The awerage distances from district to rural depots iz
shown in Table 22,

Transportxtion cast for the entire province was eztimated =t
K370,000 to move over 40,000 metric tons of fertilizer. The casts
could ke zignificxntly reduced if Fertilizer could be moved ta the
rural depotsz at the time trucks are dispatohed to gather maize, T
make thiz poseible secure and appropeixte covered sheds for fertilizer
storage should e oni bt wt the ruaral depobs,

Some cooperalive managers ndicated to the tesn that o oaajaor
reason for late shipments bto district depoiz is the Tailurs of Pttt o

ta have the correct fertili

o]

(]

=
1

stocked o the regianxl depoats when

i

maize 12 moving.  Mhile this may be true in come instancesz, the team

cbserued MBI D faci) g tie

Wi

full of feoertilizer during the poal of he

maize procurement e xson,
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TaBLE -~ 22

SOUTHERM PROVINCE FERTILIZER TRAMSFURT M1 LESGE
TO RSl DEFOTS BY LIS CT

Fverage Distance fo Depot Hm. o
Chama M
Mamwal a {E7, 8
Pemba P
Kal amo &a Ly
Livingstone da.E
Mazabulz 4z, %
Monze 32,5

Frovince ¢

Ae
<
1)
3
w

u
m
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Aofregquent cuplanstion for Lhe a0 lar.e of B s b pogg oy o
tertilizer iz the |ack af acfelua e Gpor o cap Dad o Te Ui mance e

maize and fertilizer ot the

1

A Cime . Perbaps Shere o osiea e

i
Ly
-+,
L

i bl ingrezs unhons bo incurr dher o aidded Gntores boe e b
finmance these inventorivz, since the T e s e e e up i
prore o cower the addsd cozta. Thereo P hmp by o Thcent o Lo e
tertilizer to district =ng rural depod s much bedore plantioe 4.

Several alt

T

roatives necd S e cxamined, Do od Flo G s E PR e
the zhortage of workineg cupital ode the delaen dn o rosiitution RSN (T S
Fraom the Govermment.  Saprf) e Parment of rosbitubtions wogle free K
capite) for maice wod fer il ivor U chasr s,

Fosecond sl bernat e gl el e Phoe oo ons rarn of vregi b Lo Bl e
for inventory of Sortil ) cer when it P purchiesod cor s b S U o
The team Faurnd o raloagot e Pow Pl el i ATV S D F v o PR B NTRTE AN B IS
duse tao fear that Popine it o bod ot Do ot ponge e b s ane oof e
wreionz . &l thanah cEEIESTD na s curcen bl Sinance nd ot e
inventories, thew can b mors cgpeo S A nd ynder Lhe oug rent cast
and Ccarry arrangament,

A third abbternative s the Rarter of St n o s o e ome P e
b the unmionsz. Thiz arrangement has the sdded Lovee b boad poche bonog e
charges for laoanz zeued under the present swvotem of caslhe buwvineg o

tertilizer and maize.

The third conctraint was Che sooad baba b af tertilizer

I

Y

bransportars in bl proynees pesa loasak o, Pradrspon b oapse oo gy
the langer nauls to Gl g provinces ta the shorf haol s e el
the rates for short haulz zew Friocpbvee Mol creabe s Sl Do

transportation shorfaoes in provincesz |ilke Concdeal ey piee . RSN SV

branzport rates are Jisted n Taintas o
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Table 22 - COMPRRISON OF TRUCE TeR1FFS -

DISTAMCE CURREMT TR S O RIYRNE PERCEMT

ates

CKme .0 FATEE Bz LT LB TraRRETE

i

=-1

140+ .

30 S0 RET Y g ENT

1
A0 CESEm, y
3

R
ST
10

The firzt column shaws the curront rates, the socond shows the

r~

equesztad oy tranzporters and the third showe the tariof

currently offered by Contral Frovinte Cooperative Marketing Union tao

attract

transporters,This zeems ta be che most viable alterpnative for

Wi

soluticon of the long haul bias of trarsporters,  LWithout & premium,

transporters will naturally try to maximize their net revenue.

4.

main

Conetraints in Order and Dispatch Flaws from Part te NEMEOSRD - The

constrainte discovered by the study fteam are:

17 A freight forewarder has to be goed to cansign shipments

The first constroins |

when a

orders

flow of

ta the praper MHAMBOSRD warehogse ,

The amzunt of direct shipping of fertilizer iz )imited by
the Ffailure of the cooperative umions bo purchase prior
to planting zeason fraom the regional NAMEBDARD warehouse s,
The amount of direct shipping to cooperative diztrict

warehaousez {2 limited to those scorued

by rail and good roads,

& probdem of coordination that ie crested
freight forewsrder muzt e involwed in the informatiog 41 ows of
and dizspatohing within the zwztem. Heing this exira link in the

h

intarmation i

in

preterabie to transhipping 20l further

fertilizers through the Lusalz Main depot. dowener it would make Lhe

<
=

3
v o
S

tem

operate more smoacihiy TF the foresarder coald be el imnated foam

;



o

order dispatoh cyvels,
The firaet allernative would ipuodoe Fecerving Yoo dertslizar
shipment CIF Livingstone or some oiher it oan Zambiias This

fertiliz

()
=3

could then be disgniched b (el 1o e N Sl =l R AT R T

in dambiio=.

HY

ABlternatively MeMEOSRED porconne) ooyl gt vhe end e
forewarding function thonseluas, OF the fue sl bermatives v e seoms

e the Jess attractive, because of the prevoonnel tpuvolved potben el

e

being idle a largs wmount of fims.  Foriloe avnlusitian o chess
alternatives 1z rocoamendod.

The cecand constroaint inve

Twes beng slile to nove ke piocuo ©of
the cooperatives zoon erauni, Lo is desiralile te Prave mos i of b
wotume currently handled by the i oral BNOMEESRD cer o s 0 o e
directly o those vnrehonsc:s from the pror b Hacliops o e b
mosement st the rooionad loevel bBeciuco 1L ool IR VR A N R
Cooperatives, mean: bhoal much Forti)lizer hon fa Lo shvippeodd et to
Luzabia and then on Lo +no regianal dopots oav s Yater oot .

s conmetrainy Tre ogkogens TR N T I TR

Al termatives Do
structure,  The wnmaer lies in Prcad bading coaporat e s sdeans e

incentive

.
o]

==
s
3
i
ile
T

A omove fer il iaar from e soog ol po s
earlier in the scozan,  Thiszs in turn woold Cedquitiee pmpeoved stor s
the cooperatives and means of Financing the fortilicor imwonbar jes ot
the cooperative uidmgge, The relative costz of NI N N TN U W) Sl W O
through warshouse rontals or prace dncentioes peed Jurther cegearo .
The third constraint iz the rail 00 oadd syedom ouer which the

tertilizer must trausl, Improving this e wstrge toee U R

Y

decicionz cutside the current distribution ovatem,

]

alubion Lo the canstraioi: n e QTR NG e

The be

i1
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diepatching of fertilizer iz improved coordination of MAMEDERD

shipments and cooperative purchazes, eo that inwentors iz moved to the

rural depate at the earl

st poszibile opportuni by,

n

. Lonstraints in Order and Dispatoh Flaws between MEMBOSED and the

Cooperatives - Major constraints abeoerved aro

1) Sales perzonne] in rural depobs are not adequatsely teained o
perform the tazk of placing cerders $or the feritilizer

products they handle.,

2) Farmerz‘orders do nat trigoer the 1cw of product throogh the

coocperative swatem. Instead, fertilizer moves 2t Lhe

i

arder of the provincizl cooperative union.

(3

32 The order swstem does nobt guide inventary far ernougl inka the

if

ewetem exrly in the seaszan.
4y There iz no accurate flow of inventars information AMan g
thosze who vze fertilizer, the rural depot Mmanagers and

MEMBOARD .

There iz need for a well trained sales force xt the rursal depat
level . It iz the judgement of team from obzorvat|ons made , that the
personnel who sell fertilizer ta the farmer have litile Knowledoe abou:
the use of fertilizer, the properties of Jdifferent dertilivers and fho
substitutabil ity of different fertilizoers., This )Yack of Bl ecioge s
accompanied by lack of 2kill in evaluating the trade territory and its
fertilizer needs,

Ae a rezult the initiation of erders from the rursl soles EUATRNE
through the syetem is not practicables at tris time. §hese tadks aro

thus left to the cocperative unions wt the district and Jerooonine el

it

levels. Differences in need:s of local producers in variogs fraptz of

the province arc imposzible to euvxluxte ot thiz forabrer Tewel
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T

warehouzes were full of fertilizer and i was Deing stored an the
ground.  In the absence of an order swetom which cffectioelw

communicat

T
i

customer needs, some type of communication wmechaniom needs

-+
Q
[
T
T
1

tatlished between producers in the provinces and MEMHEG-RD,  The

flow aof information will continue ta be i sicinted 0 s ourate 0

&
i

the wholesale and procurement activities 1 ihe wwatiom are ool g

b xo

ot

courate gnformation from o the users of Dhe fer bl izerz, the farmers.
Furthermare . FSMBOSERD needs same mechan em for Pt aring ng farmer s
directl. about fectilizer use and product chaoracteristcs, Infurmatioh
necds to flow smoothly in boib directions and the Conperatives aro

often fxiling to provide the needed Vink e tween HAMBOSED and the

producersfarmer,


http:hious.eE

The price of fortilizer in Zomizea 1o o vy s bered g oo anad as
such iz & wvery tmportant inztrument in o A (R R TR E R ST ITe R VR N VRIS Bt
Thic section revioaz o1 e PO eesm s gl B ran b pe s i b

e
I

mn

temy (XY tne pricing process, O00 fovzoarao s pniarmab i og o oo

m

and 04 two madar azpocia of Fertilicer P ceng vdiro b rn il venae bhe

performance of the marbeling and suppely ot tertilizer and it: oues,

~

7

«  PURFOSE OF PRpoos

Frice 12 ane of the most tmportant palioy instiumenis song oo
far regulating scorce resouPrce use and fop sabibontryg avadbalidbe et e
of xocammodity libe fertilizer, Frice atieote the swsi bata bty of

tertilizer supplires and onflucnces how mgel fortibreer wil i b demancheo

tor crop producton,

I the Jamtod on contest, fartilee pocbre b hoowsdory oo e
retlected the desw o of the Gavernmoeni o stimulate food peadue o e
the cme hand v thout urngye) PRCr e i Ced U E o F O Lo cnd e T oo
bhe ather.  The voertilsor price 2lso reflocbs Zunb s 5 ahiooe o

tnivest hesuile in the tevelopment of ita cann Foptfne poccciue Lo wt

Fhitragen Uhemical o of Caabia Lid.  Gowor e o Sle i s o i

a

producers ueere z2nd ol bimate bomet oo i torvr o rer g haae

therefore bisco o« heaos pogrden on The Jomla o coarnome, A barden e e

Pras had bto be re-contusted in the rocent Caoehiedib e o Luact o,
Fertilizer price should alsa proode cdioqUa T nirmen b e o oo

fertilizer efficient)y throoah Lhe dizteilation Breieimn, This wapec ! o

fertalizer procing will e analveed later,



E. THE FRICIMNG FROCESS
The price producers pay for fertilizer products je set by the the
Flanning Divizion af the Ministry of Foriculture and Water Develapmont

bnoconsul bation e by MEMEDARD . the iliniste s o Financo, Commercia)

i

Farmerz Burexy and other concerned inetituiionz. The axbotrost o ides
the final approval for the newly establizhed prices after o Jengthy

af review has been completed.  Theae SPRrOVed prices, when he.

i

proces:
go ointo effect o will be adminiziered unifarmiy st oll the diztributan

centers throughout the distribution syvetom.

"

Price determination ynvalves zeveral stepe and tabes a number of
tactors into account wancung which e the Poch b awnnnys
Lo The natianzxl fertilizor Fequiremenits are estimated boe
the Mational Feobilizer Comm bbes.
Z. The quantitie: o e produced by (IC7 and thosze to be

impaorted aroe macde known,

. The cozte of amported and local 1y produced fertilizer

are calculated and an averaqge: cost per ton determined.
9. The Minictry of Finance indicaies bew much iz avnilable for
handling, tranzportation and price diffoerential
subsidies,
Do MEWID then works cut the zelling price of fertilizer on
the baziz of what 15 available for sulisi dy .
In 15330 fertilizer price determination lso tmdk into sccouart {he
20X dewaluztion of the Kwaichsa and the addibionat coste Lo be incurred
By NAMEDARD, due to cutting down on the proportion i dmparts in Jaoar

of increazing purchvzoes of Pocal by produced tert i boer from Fhbe magee

Chemicale of Zamwco o, Lito,
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TABLE 20 FLETILEAIR PRICES = 1977776 10 1 BAY 1uid

Fertilizer

dyne 197777

A 140,00

C 135.00

V 120.00

R 1206.00

X 134.00

D 131.00

AN 120.00

AS 96.00

Urea 135.00

SN 140.00

SSP 90.00

TSP 129.99

MopP 72.00

S0P 84.00

Mixed TSP & SSP

Miced & Lumpy NA
Vet Fertilizer NA

Gypsum 42.00

Solubor 400,005
Swieepings HA

MA: - 36T APPLICABLE

7 1978/79

110,00
175.00
120.00
176.
174,00
1/71.

.00

12400

175.00

.00

117000
167.00

72.00

rA
e
BN
[

140.00
120.00
NA
A
NA

Fouin
I3 Aug /Y
Tu

31 May 80

I June 80
jo
SQ.MHW ol

Foduly ]

1o

U duly

Fwacha 'er Metyic Ton

15000 1400,
220.00 HB0. U1
200.00 16G.00
235.30 19500
235.80 195 .80
232.00 192.00
221.60 181,60
135.00 145.00
233.00 193.00
264.00 22400
12400 144.00
270.00 230.00
96.00 93. 04
L11.00 111.00
M 12000
NA 100.00
NA NA
NA HA
NA 140.00

SOLRECE: = Annual Agricuitural Statistical Bull 1981.
and HAME 5 May 1953,

.0u
.00

b 80

139,

154 .00

163.00
143,00
MA
MA

185,00

SU-duly 1 May
azo 1882 1963
202,00 440,00
Y300 a6, 00
cO3.00 06000
299.00 40700
296,00 4200
296,060 402.0
201.60  464.00
206,00 457,00
299,00 452,00
527,00 H10.00
267.00 450,00
333,00 Li6.
219.00 422,00
234,00 4i7.0
- de7 .00
320,00 406000
223,00 406,00
176,00 MA
HA NA
262,00 444 .00

Central Stalistics Office 11/82
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Table 25 AGRICUL TURAL. PRODUCER PRICLS IR ZAMBIA . 1976 1]

UNIT 1976 1477 1978 1979 1980
———————————— KNACHA - = = - o o 2 -
Maize (a) 90Ky Bay 6.30 6.80 9.00 9.00  11.70
Groundriuts (b) 80Ky Bay  25.00  £8.60  32.00 32000 35,00
sunflower hOKy Bay 12,00 12.50 13./70 15,70 16.40
Soyabeans 90Ky Bay L7.00  2L.L0 25,50 S3.00 32,00
Wheat JUKg Bay 16,00 18.00  20.00  20.00  24.040
MiTk Litre 0.1 0.20 0.21 0.25 0.25
Faddy Rice YIKg Bay  16.200 16.00 18,00 16.00 14,00
Tobicco, Yirginia (c) Ky .04 L.y LA .51 1.57
Seed Cotton (d) Ky 0.40 0.40 0,40 0.460 0.46
UMIT 1941 1562 1903 1964
——————————— KWACHA = - = = =~ o o o o o o
Maize (a) JOKg Bag 13.50 16,00 18,350 21.50
Groundnuts (b) S0Kg Bag 46.05 35.00 55.00 71.00
Sunflower 50Kq Bag 17.60 20,75 21.50
Soyabeans 90Ky Bay 36.30 42.21 4. 30 52.50
Wheat 90K Bay 26.00 32,00 3h. 70 42 .50
MiTh Litre .36 (.43 0.47 0.57
Paddy Rice 90Ka Bag 18.60 23.00 40.00
Tobacco, Vivainia (¢) Kg 1.65 2.40 ?.70 2.30
Seed Cotton (d) Ky 0.46 ¢.47 .52 0.5¢

SOURCE:  Central Statistical Office and Ministry Agricul ture
and Hater Dovelopment.
HOTE : Year indicates end of Harvesting Seasons, e.oy. 1981762 -

1962,
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by
Tal

ents for retxiling fertilizer at a Frecd e lawer than the averaos of
the imported and locally produced product, Then, bocauze of  the pwflcy
of uniform pricing, there wae a handl ing wod francportation sobeicy
Father than differcontiabe proce on the basic of Mstances fectilizer
had to travel.  Thus the farmer purchaseﬂ tertiticer ol & price which
reflected neither the tobanl cost of productian and porocurement poy ihe

cost of tranzportzfticn, Ther

0

aleo have Lwen indirect forms of proico
subsidy, eg. subzidized credit for fertilizer inputs,

The impact of these price subsidies hec pat Leen equal amorig )
tarm populaticons, Those who have Derefiited the most have Leon B
wheo nroduce and el the most odf the produccion, namely  the )aros

scale commercizxl farmerzs., The unifarm nature of bhe price favors he

mare remote producers compared ta those for whom treaneportation cosis

oY
=3
hd

much less. Theze subsidiee have ot sosghetantial Yinancial bood
on the GRZ budoet,

Theze zubvzidies Vike many others were reducedd Db tantial by wiih
the belt tightening measures instituted B the Gowvernment ta put the
BLOnOMmy on & zounder financial footing,

Do CONSTRATHTS [N THE CURKEMNT PRICTMG 5951 CH

Two maior conzstraints woere idontif e b the stody team wbich seo
a result of the cueront pricing =ystem,  The firet iz the nEnatree
impact the current uni farm pricing structure has on incentive Lo maug
fertilizer efficivntly and etfectively through the Jisiribabion e hem,
The cecond orabilem wres 12 the impact of prices on tRe use of

fertilizer Ly the small zcale producers,

13

Frices zhould ke structured in such o thics i Yo preooside incentios
to the marketing and supply swebom to move Forti)ieor RS OO T W

+

throuoh the svztem in = timaely fashion, The current fised wnd
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aniformly admini ztzred proaciog shrocnur e doe s mod oo b g e B

value added Lo waricus sctivities s the for vtz juce. thir o
srstem.  Likewize, there (= pno means @) clebvrmin ong vlie ther or et

qiven particon of the distribution =

R L e R e R TN R CT SR TIT IR B TTR AR A

comparing the wvalue acdsd 2t bhat ot an B msoabon

o

generated thore, Pecoiuing o robate 9o caste (nour g e, o Mol

that at a date long siter Fhe costs g b eed s s s neent e

the rapid and effectivg mavement of Tertitozor,

This prablem s Porticulae by oordent s 4 A R I N R T A

pabd by the cooperative unicans Do To e AR mlia ties are )

to charge the Farmor, LA GG BRe farhi G s e AR PRI OV O

for the fertilizer will S L R R T A £ T B TR ST NP o

T

Under this sretem, the unionsz frave cuvers oot iuy o i

delaring purchxze and movomen i of P i user uniil e oo proTr
time., This ahratene rodigoes Paxlching roonntor ey, maintenane o G o
factlities and accoptance of ije Phranc sl reopons il Lo o

product . The resbotulion pasment o bl e vl SEIM et faa T o

move the product.  The sweztom forcoe ile LR ITES P AL SR N R A T BT R

non--aptemal time,  Vhe resabting delaes i The o are ool wor et ey

can be versy coast)y o ocl FarmersT e lon,
The teosm abssrooed Voarcpr steacba of ong b oot B Fer bl ey

wome ot whirch hod been Ui Upeowaduabil e sled aoe for senia, e

o qood method or o aricing ot FEEen o bo pew g e At pnc et de e

8
i

Lhis product ool cere 10 D a e o T I S TR Y I ST (PR S PR s

The study teun cooainms s Bloe wctalon s chimen o0l o svatam of

W
T

internal broa PO S E ar preduc b e Doy o froas i hieag ot

dieteitbution

W

dobem o frnal o sale ab o the capeal uopeod o meas e the

value added ot caclh stace.  The e e et gy sl ped et

k)

I

oo



value added along the waor. Bath RAMBOGERD and the cooperatioes o) d

be allawed to charge encugh more for fertilizer to their customers bo
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alue added by their servicesz, There should 2lzo e a

price differentizal reflecting the storaqe cosis, soch Lhat fertilirer

would cost Jez: for sarly purchaze. Prices should be increnced oz the

SEATON [rOgres

]
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z Thizs should provide increaced incontive o maue

product theaough the swstem in o timely fazhian. I cubsidies oo

needed 0 the rursl ares to o encourage fertilizer uze, practicular

i

among small scale farmers, there are more effeckive forms of sulysde,

wihich can be sclectively administered, than the e cing s=tructure,

Tt
<

Farmer response to zubsidized ferbilizer prices was be demand mer o
fertilizer tharn could be supplied at the prices el ng chaggedd, Fro vame

ges the policy nas led to applicaticon rates of fortiiicer wliion oo

o

fiigher than would be sconamical by justified.  The poboe didffoerenoe

between Zambria and veighboring countries could 2t Limes have GOt S
the movement of fortilizer across borders for recale.  The temn oid por
abserve this phenomenon, but the incentive was updoulited] s thers. e
prezent policy of pricing &t nearer the acioal cowr chogld decer e
form af activity,

During & numibor of interviews witn farmers, Extenzion =izt and

zarchers an adaptive recearch planning teans, the iosue of the |arge

ﬁ
n
u
i

increace in fertilizer price relative to the increnae in maire bias
raised for discussion.  There was o genera) feel tng Lhad fhe meo
fertilizer prices will discourage =ome =mul i Farmers {0 om LT
tertilizer.,

Members of the @daptive Research Flanming Tewn in Fastorn Frocine.
stated thalt some farmers wha are gust oW eginm o Fo poe i e o

yorticn of their maize for the cash marfel hovo wor o oo sppus) dne o
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TABLE 26— LUMDHZI

Item
Seed

Fertilizer

Herbicide
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Floughing
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hichar wields and improved efficiency with the new price etatromehips

Fertiliz

b

rou

if

e must be combined with good manaogement practices ta -
provide yield levels high cnough for coconomic wieto ity of the

gnterpri

i
w
M

There iz need for other developnental prowrams for thosa

tarmer

i

Just beginning to understand the walue of fertilizer use and -

whose rezources Timet "heir capactty to sbtand the incressed ¢k

m
im
i
I
M
L

Pated with itz use at current prices.
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Ao AGRONOMIC, RESLARCH AND RECOMMENDAT 1O

Research on crop response to fertiiizers is conducted at 21 stations
and trial sites located in all regions (Figure 1), They arc located on the

major soil and agricultural production arecas of Zambiz.

NAMBoard and the cooneratives, Lhe vrganizations physically distributing
fertilizers. do not carry out or conlribute o ally soils, devrtilizer or Crop
response rescarch,  lowever, a great deal of research has been undertakoen

1

over the fast ?N-odd years by the Hinistrey of Aviriculture  ond Yatoer
Pevelopment: Depaviment of Agriculture Rescarch beanch Lo idenid fy the nutrients

that wmust be applied for various crop yicids are well ahead of most

developing countvies in Africa.

Ultimately the Fertilizer marketing organization must augent the efforis
of the Resairch and Dutension staff in establishing site-speciiie crop
response data and provide feed-back to research oraanizotions vhe data an.
problems so that solations can be found. A vl T-developed wacieting ortanization
will veridy fortiiizer vecomendations and use positive reaulis 4o RINERIRE

proper fortilizey oo,

Resvonses Lo nilroven, phosphoruous, notasion and Tiwe could i exrecioea
en Zambian soils and were found.  What is surprising is the need for sulfur
and its veocompendation Yo all soil and crop conditions v Zaibia. Cortainly
the soils are Tow in organic matler (average 1) and the e cotio within a
crop such as maize 15 10:1, but to find that ail soils and o conditions

require a basal drsssing of 20 to 40 Kgs/ha/year is surpirisin.
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Respunses Lo sudfoe-fertilizer in Zanbia is docunicnblod Dy JuhH. Vot

’

in Agrochemica % in 156G, e obtained inceeases ot H00 by Lhie addition

of 25 Kg/ha of 1lavers of sulfur with urca or CAN uSIng iz as the toagt
crop. Rates above 10Mgs/ha gave marginal incroases in yicld. Pesponse of
maize to sulfur asnlication was directly relatod o the amount of nitrogon
applied. o cwojested the possibility of using wreo and sulfor fuood
together in itne proper vatio.  In the Tight textured soils of Zaulbia, sulfur-
coated wrea, as dovelooed by TVA and TFUC, may woll provide o Lined

release of witvogen, « rveduction in nitrogen Tuss and bo move ceconomically
produced in Zambia thar Lie curvvent compounds.  The use of suifur should be
Timited as wuch as possible because the acid it produces increases the dopletion
of all oth.r nutrients wnd lowers the soil pioto e puint where alwindun

toxicity becones a serious probyien.

The extont of the sulfir deficiency is shown in Table 28, Yhile these
early data may bLe subject to a coefficient oi” vaviation of 20 on the
observation on trials {Table 293 they point up considerable variation in

sulfur response of maize ad diverse sites in Zawhia.

At Serenje, feambe, Namushakende and Hgoni maize did not respond to
sulfur application. In simple obscrvation tirials the addition of sulfur
to urca increascd vields dn some cases by more than 5000 lable 20 ).
Sulfur deficicncy s severe in Luapula, Novihern and Lesiorn Provinees.
The Kalahaei sonds in the dHool and the sandveld soils of Souchern Province

:

are no dovpt dodicioent b osulfur.

Resoarch on wh2 wmaize groduction atb Lhe Nabvwie Regional Rescarch Station
for the past 12 vears show very little response Lo eiticr potasiun or
sulfur. The fack of sultur yvesponse mey be ddee to abr polluton

around station,
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TABLE .2&.. Yield Response of Maize to Applications of Hitrogen
and Sulfur to Various Soils in Zambia.

Location Lontrol Mo, _ WRESK  SA*
__________________________ K/l mmmemmmmm e
Mankoya 1183 1704 2444 1128
Mungwi 336 1009 2466 381
Mpika 1973 2421 4103 2444
Lundazi 1390 1502 4731 2713
Msekera 740 1368 2197 919
Serenje 673 1502 1166 650
Keembe 1995 2735 2533 1995
flamusharende 0412 7511 7623 7668
Ngoni (1961-62) 493 2107 1973 1323
Ngoni (1962-53) 740 4125 3856 695

*  Mean of 67.3 and 134.5 Kgl/ha applied as Urca and CAN.

**%  Mean of 80.7 and 161.4 KgS/ha applied as flowers of Sulfur

Source: Vogt, J.B.M., Agrochemica X, No. 2, 19660.



Table .29,  Yields of Haize to Applications of Sulfur on Observation

Trials with Urea to various Soils in Zambia

Location . .. . Control _ _ Urea* lrea* + S
--------------------- Kg/ha e e

Malashi (G) 942 1009 3617

Chisanga (2) 1345 830 3946

Mpika Station 1182 2063 2915

Luwinat 1188 874 5112

01d Fife (3) 2063 1995 3094

kalichero 874 1054 534Lt

Lundazi 381 740 4103

* Urea applied at 200 Ky/ha

**  Sulfur applied at 157 fg/ha

Source: Vogt, J.B.M. Agrochemica X, No. 2, 1966



129

The response of waize to applications of nitrogen at this site are as

follows: (12 year mean)

Hitrogen Applied Maize Yield
(Kg/ha) : (Kg/ha)
79 , 5201
135 5488
191 5058

An application of 20Ky PZUS/hn increased yields trom 4974 Eqg/ha to
6882 Kg/ha (12 year mean). An application of Yrgsha oi K0 increase the
(.
mean maize yield frow 5325 Igy/ha to 5635 hg/ha.  There appears to he a gradual

decreasc in maize yields over the 17 vear span.
J
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Fertilizer responsce curves for the various soils and crops, either

have not been obtained or arve very private intormat on.  In view ol the
fact that thev have not been pubiished, an intensive progiran Lo obatin this

sential data for each nutiient should Le be initviated himediately.  Turiher,
an interest in soil tosting is amerying. Tor such a proyrani Lo be valid,
correlation or soil test levels with nutrient applications wud crop yield
response Qs wandatory. Ceop rosponse to increasing rates of application of
cach nutrient Sivoly and i combinabion oo tarmer s {ieids rovins Lhe basis
oT cconomic pianning by the farmer and any nalional agency . the value:
cost ratic and the net veturn provide the basis for recomndalions of

fertilizer applications rates, fortitizer prices and Croposupport prices.

Procedures for chis cescarch sas presonted at Che FAQ/MHORAD Sominae on

Fortilizer U Bovelopment o December, 19760 To o pedibe i A itiog
of this daia, a coovdinetod ot fort by vescarcih, extension and Lhe market ing

organizations shouid be initiated.

FERTILTZEE RECOMMLT T Ol

Fertil zer and Tiee vecommendations are published by the Research
Branch of the Depactaent of Agricul ture on Advisory Sheels. inesc
recommendations consider three Tevels of soil fertility for nitrogen,

phosphate and potash as {isced below:

Hitroygen:

Low t Larly ploved or renovated lends or grassleys
Medium oo Larly ploved vivgin or veverced Tands and grassieys
High c Following ¢ good Tequminous ceop. Lands wiich teave

received heavy dressing ot meaure or compost.,



Phosphate:
Low

Mediun

High

Potash:
Low :
Medium :
High

time:
Slightly Acid
Medium Acid
Strongly [icid

Very Strong Acid

-

The Advisory Sheets consider:

P test value below 7

P test values 7 -

P test values

K test values
K test values

K test values

pH 5.5 -
pH 5.0 -
pH 4.5 -

Below pH

1

5

above 15

below

0.1

0.15

- 0.40

above 0.49

h.

5.0

[Sa]

i

1

i

1

Lime not needed
satistactory Tur most crops
Maintenance application necessary

leedial Liming essential

Varicoies, seeding viate, plant population,

depth time of planting, pest control, weed conliol, harvest and storage

conditions, and expected yield.

Cited below tor cach crop are the nutrient

requirements for each fertility status, the critical Time levels and the

fertilizer application rates.



Table 30

FERTILIZER MIXTURES:

Based upon the research, five fertilizer niclures

to farmers in Zambia.

vith the commonly used nitrogen fertilizors:

Mixture: i U
c* 6 18
Y 4 18
R 20 20
X 20 10
D 10 20
AS 21 -
Urea 06 -
AN 34 .

*  From potassium sulfate for tobacco

The need for Time is well established.

application are reguired.

The percentaye composiciun

shown

K

0
2"

12

[S2

10

are mede available

below together

b 5
0.1 10
0.1 10

- 10

- 10

- 10

- 2

Relatively low rates of

(Lime is discussed scparately fater). The

recommended anounts of these fertilizer products and lime is shown below.
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MAIZE
Fertility Status | N
Low 160-150
Mediun L 120-140
{
High L 80-100

NUTRIENT REQUIREHENT

PO

)
M5
70-90

40-60

20-30

table 31

KZQ | S
30-40 20 min
. 10-20 20 min
0 20 min

Apply as from 200-300 "X" or 'R' plus 200-300 AN Ky/ha to 300-400 "D" or 'R’

plus 200-400 Urea ilg/ha.

Apply Lime as follows:

Soil Texture
Sands
Sandy loams

Sandy Clays

IRRIGATED WHEAT

Fertility Status \!

Low 120-140
Medium 100-116
High L 70-90

Critical

Apply as 250 "C" plus 250 Ureae kg/ha

Apply Lime as follows:

5011 Texture

Sands
Sandy Loams

Sandy Clays

Critical pH

4.6
4.4

Ho0

Maintenance Lime
Requirements

_pH ~(ka/ha)

4.4 500-1000

4.6 1060-1500

4.3 FH00-7000

NUTRIENT REQUIREMENT

P205 k0 S
------------ KG/HA= == e mm e
70-90 30-40 20 min
40-60 10-20 20 min
20-30 0 20 min

Maintenance Line
Requivement.
( I\(‘}/,ilr: j
LO0- 1000
100G 1500

LU= 2000



RICE

Fert]]]t/ Jta1u< ;
l
Low

Medium

High i

Apply as 200-300 "nv 4

Apply Lime as
SUYBEAN

Fert1]1uv Status

Low
Med ium

High

Fultows:

N

U-90
50-60

30-4du

:’:{,Or} Fod)
------------ KG/ 1A e e
100-120 10-40
/(-40 10-20

4J-60 U

10O AN (Tupdress) kg/ha

Hdot

Pl

specitically recomnended

NUTRIENT REQUIREMENT

frocu bam

Yoy o
idic 3l

Leont,

P265 Iyt
EREEEE SRR RG/HA= - m o
/0-90 59-44
il=00) 10-20
20-30 0

20 win
20 win

20 win

2 min
20 i

20U min

Apply on rotated lands using inoculum:

Apply Lime as

So11

Sandsg
Sandy Louns

Sandy Clays

Fobiows:

DgUwq

_Cﬂﬂtiﬁ@fﬂp”

200-300 ka/ha "p

Maintenance | ime
Requivenent

U‘JJ/}M )

Su0-1000
10O0- 1500

1H00- 2000



GROURDHUTS Fable st (cont)
Low fertitity sites - 200-300 kg/ha "D" or SSP
Otherwise:  dlone when grown after a fertilized crop.

Apply Lime the same as for soybean above.

SUNFLOHER
NUTRIENT REQUIREMENT
Fertility Status N PZUS Ko0 S
----------------- KG/HA= == mmmmm e e
Low 60-80 70-90 30-40 20 min
Medium 30-50 40-60 10-20 20 min
High 0-20 20-30 0 20 min

Apply on the average 200-300 kg/ha + nitrogen for Hybrids

Apply Lime the same as for Maize cited above.

COTTON
NUTRIENT REQUIREMENT
Fefti]ity Status N PZUS KZU S
—————————————————— KG/HA =~ e e
Low 70-100*%  70-90 30-40 20 min
Medium 40-60 40-60 10-20 20 win
High 20-30 20-30 Q0 20 min

*Mitrogen levels above 60 kgN/ha should always be confirmed
by Specialist staff.
Apply on Sandy clay, votated Tand os Basal 200-300kg/ha "™, or "R" or
Basal z00-300kg/ha "D + 10U kg/ha UREA

Apply Lime the same as for Soybeans cited above.

Apply Boron as Solubor (20 .B) at 5 - L0kg/ha for all soil types.



BEANS

HARE |

Fertility Status
l.ow
Mediumn

High

|
|
|
|

100-120

70-90

REOUTRLHE

K;)_ 0]

30-40
10-20

0

Apply as 200-300 kg/ha "D" plus 100 kg/ha AN

Apply Lime as for Soybean c¢ited above.

POTATOES

Fertility Status

Low
Medium

High

130-140
110-120

H0-100

Apply for Irrigated crup:

Apply for rain crop:

NUTRIENT REQUIREMENT

50

-------- ey ]
100-120
60-40
(-50

, .
{cont .

20 win
20 min

20 wmin

20 min
20 win

20 min

1200 kg/ha D plus 150 kyg/ha AN at {irst ridying

Apply Lime as Tollows:

Soil_Te ture

Sands

Sandy Toams

Sandy ¢lays

Critical pH

Basal 800 kg/ha D plus 100 kg/ha AN at first ridging

Maintenance Line

_ Reguirvement

S00-1000

1600-1500

LO00- 1500



157

LUCERNE lable 31 (cont.)
f' NUTRIENT REQUIREMENT
Fertility Status N#* P205 E2U S
I R G N e
Low 20-20 100-120 40-60 20 min
Medium 10-30 20-90 20-40 20 win
High 0 50-70 0-15 20 min

*Plus inoculum

Apply as an average at plantiny 600 kg/ha "A" mixture
Annual maintanance 200-300 kg/ha SSP plus 0-100 SOP plus 20-30 kg/ha Solubor

Apply Lime as for Soybean cited above.

An expected crop rvesponse to these recommendations are shown in table 32.
After five to six years {hese responses can be attained only if liue

applications are nmade.



Table 32 Lxpected Crop Response to Recommendcd Fertilizer Dates

. - pisroved Commlerecie .
Traditionol }‘! g nwugw(1n] Fop
Crop A Fombal o (Small and (Laryc o :
(Hlo Fertilizer; Mod s Cealo Seale) Coimmercial
! i Dt ey Wl '.’_ o

e T T T T €7/ 1T 0 E

Maize Yud 4,000 0,000 &,000
Cotton 500 1,500 7,000 2,500
Groundnuts 500 1,600 1,600 3,000
Tobacco  (flue and

air-cured) 500 1,000 [,500 2,000
beans 200 600 1,000 1.500
Soybeans 500 1,500 2,000 2,500
Rice 800 1,600 £,500 4,000
vheat (irrigated) - 2,000 4,000 6.000
sunflower 200 &00 1,000 1,200

a. Response can vary by - 20 according Lo arca.

b. llew varicties ave showing moroe Heonise

Note: 7oy commereial reprosents aclual yrotde consistentty achieved on

sole of the betber wanaged arms in good scason.

Because of the Jdiversity of the chemical composition of woils (Appendiy A)
both as they occur naturally and as a result of wide virdations in culburael
practicos. gencral reconmendations load to a daslage of applicd nutvient.,,

For example, wi<tare "R 05 being used throughoul Lhe Sounihern Province.
It is very doubtful that this basal dressing meees e necods of ol soil and
Crop situations. A vefincment in vecommendat ions follouoed by dintensified

sales prouotion/educational cffort is required.



FERTILIZER PRODUCT RECOMMLHDAT LONS

Recommendations for wajor ficld crops were published by the Research
Branch of the Department of agricullure in the ©ima Crop wemorandun
(a LIMA=! ha) (Tabic 39, Dr. J 8. Fcihillips. Senior Soil Chamist at the
Mational fescorch “tation;  fount Makulu, swmmed up thi vequivements for

fertilizor in Zanbic as Follows:

"Responses Lo all thrce nuterients have been established in Zambia.
This is havdly surprising..a glance at the soils way indicates

the ceneratly fow inhcrent fertility of the soils. fondeae 15
found Tavae accies of such waturally fertile soils thal wood yields
can be abtteracd without the use of fevoilizors for e o shorl
period oo times Hhalt b ocesariable, nowever, is the aigueyield
potentiad such colls have Jor crop peoduction proviced 1ectitizers
are used and che colatively nodest veaurenenss Toe L and .
Nitvegen in o0 cvoenvion being requived inosaivly Teige cwounts for
AT Teque ot cveray but Bhis ds not une ocaod wihien L OIrganic
mattor 1. vaeedy acove oo wi D L bedng oo sedime vedue over Targe
areas of santve U soilss What §s stepeising, fndecd Sonaps
unieue o Ta e e Tor sultue inoany progien o cenp ceebiizabion
in Zambia. e vesponses Lo osultur have been foon b Lo otghout,
the comtry erd saitur deliciency as been oo tablinhed wn b g
so widospreawt wo te L ocndewic, The yiold ceaporse ol waize to
sulfur along with D0 and 1 can be as high s 6.3 Lons/hal "

Similar yicld vesponses have been obtained in other crops, e.q.,
cotton yiclds increased by 250 in castern Province, etc.  hs a divect

}

consequence oi the cesearch findings all qercilizer mixtures sold in Zambia

are requiced o bave a mininum of 100 sulfuwr. 18 s gudarenteced that at

the recommended Tevels, all crops will receive at least 20 Kg/ha of sulfur.

A recommendation of 1 Kg/ha of boron in solution is made for cotton.
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APPLICATION 07 AGRICULTURAL LINESTONE

The cremical couposition of naturally vccuwring soils reveals a wide
variation in the need for the application of agricultural tine. In
Zambia niwe: soil arcups are identified. They are: Red Clays, Sandveldt
Soils, Barotse Soils, Bl.ck Clays, Hafue ATuviam, Floodplain Soils,
Dambo So1ls, Yalley Soils and Rock and Rubble.  These ave turthor divided

)]

into 21 sub-aroups (Table 34).

In Zambin the variation of climate is noe suftficient o alter qreatly
the type of veqgetation.  ihe dominant Lype ol wmaterial cover consists
of dry deciduous woodiand savanna with generatly talter trees and dencer
canopy toward the north.  Signivicant soil differences aiiributable to
vegetation are confined to areas where the vegetation has been modificd
by a high water table, {looding, or segpage water.  In these areas there

is an accusinlation of huwidified organic residacs.

The vaintali docs afrect the degree of developuient o Zambian soils.
In the southeorn and soulbheastern areas whore e rainiall iLounder
40/inches/year the soils have a base exchdange seluralbicn ol 60 -20
They are only stiahtly acid, and in lhe uplarids Lhe cation cachange

capacity (CEC) of the clay is 20-40 weg/1009.  In Lhe Luanigwa, Zaubezi,
and other valleys the CEC ranges from 50 Lo 100 meg/ HuGa ot clay.

b the northern and northucstorn parts of Zambia, where the rainiall
approaches 50 in/yr, the soils ave sirongly  Teoched, have o low base
saturation, are strongly acid, and have o o1y fraction condsting ol

kaolinite,

Over most of Zaubia there is a close relationship between the soil

and the parent material.



An analysis of 25 vepresentatives profiles con form a basis for Tocating
sites where Timestone can be used to build up calcium and vagnesiug content

of those soils that were inncerently low in their nutrients (Table 10).

Because many s0ils have a lTow capacity Lo hiold or slore nutricnts,
they become exhausted after a foew seasons of culiivation. Most are so low
in oryanic nattor that this is quickiy oxidized and vescrve of nutrients
stored thercin is 1ikewize depleted.  Further the application of fertilizers,
while providing the vequiced nuteients, Lends to cxhaust toe Loils inhovent
supply of calciun ol oagnesiam and produce ¢ v tdual acidity.  Shown helow
are the relatively acidiomiing nature of various FERTILIZER BATLRIALS.

KG. OF CaCu., HELDLD Tu NEUTRALIZE
100KG OF MATLZIAL 1 w015

MATER AL

UREA (46 1) oA
A (33.50) by
AS (21 1) 110
SSP, TSP, HOP, SOP 0

The acid-ferming nature of compounds would be in dirvect proportion
the amount of nitvagen and suliur contained in thom.  Repeated basal
and tondvrescina, to soiis wibtn Tow bulfering capacity (L.0.6.) would
Tovier the soil shi. Whon the soil oif declines to 4.5 or below, mineralogical
changes occur within the soil which are not rveversable.  The so0il is permancently

damaged.

Table 3+ The Main Soil Groups of Zambia

Soil Group showm on Suil Hap of Zambia subgroups

1. Red clay . a)  Moderately leached
C ‘ . L) Strongly leached
Cincluding red brown Toams) ) RS
2. Sandveldu sails i) Moderately leached
) .'jl,r'()ll(}l_‘,’ Pooan hesd
L) Lioachoed
d) o Chiipya



3. Jarotse sands

Ao Black ¢l
Cincluding o ue
Sotoneteic

Ty

sandw clbge

(i. ["I\H)ll]:l.‘li:\ EEEH

(includiag

witerbonaed soils)

7. Dawho soits,
(not

Soil

shown on the

Hapoon

d. Vallew coils

(exebuding o EYRSER|

Vailoey Loil

9. Rock oid o ranhle

Many arceas by
fertilizers tor
sale levels, Progie g,
fnoan erfort Lo owdy oy
5}\'i} §>3‘ !:';1: L&i“

deciine in

beoss, Secddonhit

Fess and

and the Tand returned

Tover=tertitieat o't o

=l

deanoint by (h)

Younbina

sutdiciont
thineis Wit
Porawer

Slebd response to appiied tertiliner

Lo orazing of

S
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Co) Soderateds
(h)y trossd
o) Yol o e
Cdy o odea b de w0 ity
(v) vodsol

Ci) Hvdromor phiic ool

ive and

clhavs and

. Katue hasia Sl laviom

Zamboesi o oaltuvial cofle

solls (i)
Luangwa stlavial woils

(e Chambesid alduvial cofle

(d)  Swanp soils

o) Gres damb.o soile

(L) bambo peats

(i) Bvown v Fer moitls
(b)) Brows podzolic soils

() Solonctaic aoils

been coltivated with the application o recommended

pomber o vears for the soil pll o be below

spp b more than the recommended dose

choeld levels. This farther aoeclerates Lhe

lu'l‘umt,'f:
i eRist owhere crop production ia oabandone:d
This, o poort, accoiint s tor e

cattle,

ot the culbtivated Tand..
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Liming soils to bring soil pIL Into proper vange for opt fmum plant
prowth usually suspiics sarficient caleiom. Reot wrowth oi wost crops
depends on a supply of caleium and Lhe proper pitin the rooi zone, Liwine
reduces the solubilicy and possible toxicity or aluminum, manyanese,
and copper. Limine also oamabkes the phosphale couponent ol compound ioertilizers
more available and soils tend Lo becore more friables  bericiencices ol
magnes i are most frequaent on oac bd course—tesiured solls under the higher
rainfall in the northers provinee.  Grass tetany ot Jivestoch cosulls rom
prazing forages low in nasnesium. Applying dolamivie Fiviestone provides
an economic source for suppleing this csoential plant nverrient. Liwing

solls may also correct molvhdenun dericiconey,

decinse a4 nced exints Lo provide caleium, sond mapnesiom, an o wel] a5y
Lo radse the soil plioor Saahinn sobls, rescarch advice from M. Makuatua
Frperimert Station recormend: From 500 Lo Z000 kpa/ha of Fime (see Fortilizer
Recommendationsy, Pepical clrap responses to bime applicotion are ohown
in Tabie an, We Were alao establ ished he ol loving specitications for
agriculcural Vimestone: (1) a4 minimum nevntrvabizing value (5.V0) ol S0
(2)  oomaynesiom contenl of At least dasooand (%) A Finess ol i
such that 100V passes throuph o 60-mesh screen and 20% throush o 10O-mesh

sereen,



P4/

Taule 36 Response of Maize, Seed Colton, and Groundonuts Lo Lime

Lime
(ky/ha)

darze (yield 90-kg bags/ha, pll 6.5)

Honze Hagoye Hisamtu
0 26 5 -8
1,000 G4 28 149

Seed cotton (vield hg/ha, pll 4.6)

1064/ 69 1969/70
0 320 Us2
700 b2 1,250 (resadual)

Groundnuts (Makulu red, vield kg/hay, pH o 4.7)

Hagoye

0 1,10
2,000 200

[

sonrce:  Fertilizer Recommendations in Zamb i , Paner No.
JoowL MePhillips.

Sources of agric.ltural Dimestone in Zambia come from two types of calearcons
rocks.  The most common types are sedimentary, known as |imestone and dolomite.
These include the Lusaka dolomite, the stone which hosts the tead=zine weneral ization
at Kabwe, the dolomites of the epper Roan formation which torms thc hanving—wall
sedquence in the Copperbelt mines, the Hakontwe lmestone at Solwesi, and the

Matanda dolomite near the Luapula river.

The sccond type of calcarcous rock is igneous kuown as coarbonatite.



This Lepe Tnorare cocept wliere voleanon crnpiod bon went o0 (e
Avrican Rive Vatiew, Do oaddition several pluvcs dren Tormer woboimon G
found alon ofder Hio0 valle s suehy an the AW, Flano e Sandoer
Grafen, which conteel the courae of the some rivers.  Io Joambhleseiabonatite

plass Torm the Patuwe, Schomba, Muambuto asd Gl aweta intrasions in i

Rutunsa Diserics and Siombwa Hill in aoka Piscviot,

sunmarics o chemical gnaivses of rocks from fsora cond Tt anda deposites
are orespectivele sombws 4 Pellatty 400, MeCo 30500, neatratizing vialue
$i-1h); Hatanda - e HUO=55 vatoy, My Coq about S04 oad neatrabizine value

GO-100.0 The matanda rescinrees chove the wolor=ta e Have oo estinated ot

5 100 Lonn, whereoo ther esooed 200 2 TOY Gt Iaola.

Small seale wofnine {(less Coan 20,000 LORS cear ) vequires o investnent of

K500,000,  Based npo an catput ooi 5,000 Lons/vear tine price or e ienl tanrs

Pime catealated ot the oo e would be about DM o, s Conpiree i
! i

Gourice oF 29 iU 0 (I R Srom L ustied Stoaos ed., Tt o,

veport froen o the Aoviealtarad Finsoeo Lorporal ton dndicaten tooe L cnar ey o

avrieultural timesrone wil D bhe opened at Chiidata. Pois ond Che opendng

i

atmany ather ddeposites wiob bheine the souree ol Dimestone cloner Lo (e

cultivator and thus redice the cost or Lransport te dess thnn the 60E/ ton

now reporged,

Beeame the aoplication of agricaltural tineostone is. in iacl, a Fenes i

or dmprovine the soits o Zaabio by the application of minerals, it i5 .
natural resource conservat fon measure. 1t s, theretfore, fn the ot iond inter e
of Zawbia o Ciaaneialbe seppoct o T imestone application prosaan thrond o
pavient inocomne forne A the subaidy Ps o removed brom et by it

should be apptied oo thida oil convervat ion ol tort, il PUov e Lo a0 b e aed

¢
i

application o cononiial nolrients Lo cnsare cont imncd oo prodine U don b Voo i,
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In 1983, inspite of long established need based upon rescarch, no
national proyram tor making Time available o Tarmers exists,  In 1981
only 5, 224 tons of fine were sold compared Lo e application of 12,760
tons of sulfur Table . Since 1975 ovor 70,000 wons of sulfur and 62, 700
tons of nitroqgen have been sold for application Lo the soils of Zambie.

The acidity thus nroduced is cestricting crop yields.  Cerlainly the

availability of lime at the farwer level is a most pressing fertilizer problem.



It

TABLE 27 - PRODUCTLON AND SALES OF AGRLCULTURAL © 1ML
CBY CRUSHED STOUNE SALLS 11D,

Calondar Closing
Year/Honth Production Satos stock
_________________ i U
1976 2,826 2,529 ey
1977 3,894 2,952 1,239
1578 1,864 1,493 1,610
1979 4,014 3,924 1,700
1980 4,580 h,003 1,277
1961 3,993 5,294 147
1921 January 113 1,3590%* ML
February 86 6O 26
March 95 94 1
April 100 100 MLL
May 131 3728 3
June 247 114 155
July 191 324 a
August 573 H66 9
September 460 454 15
October 597 465 a7
November 836 8ho 127
Decenber 564 543 147

*djusted Lo arrive at o fair Clusing Stock because in the pist there wis
some discrepencics din Clasing Suock. .
SOUKCE: - Annuat Agricuitural Statistical Bulletin 193]

Central Statistical Office 11/82
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AL TEKTILIZER EDUCATION

The use of chemical fertilizer in Zambia i< velatively new. Most
Zambian farmers know Linat fertilizer will increase crop production.  Increasing
amounts arc used cach crep scasonl Poscarch has developed oneral recommendations
Tor each crop and devised a demonstration technigue to show the fermer the
proper application methods and vates (Sce - LIFA Crop Femos). o ensura
efficient nutrient use, these general recomiiendalions shiould be refined 1o
comply with Tocal soil and crop conditions. Rescarch can i cve the fertilizer
message by aggeessively acpaicing crop response cwes on L many soil conditions
for the three lTovels of foon MAnIgEHent now vecosnized in Zawbic. Such
information nlaced in the hands of soil fertility specialisis et provincial
soil analysis and interprctation werce undevtaken, fuether veiinenont in the
extension fertiliser message would substanticlly increease Fertilizer use
efficiency Ly iamers.  To reach this level of competency ol b v come in
contact with farmers i.a. extension workers, rotail oullol fahagers, regional
and provincial fortilizer marketers, aust know thoe techniques, methods and

importance of such a systen Lo the individual Tarwer and the nation as a whole.

The current Tovel of Leaining of the extension workers, and thoce operating
within the marketing system leaves much tu be desired.  In Cenlral Frovinco
and extension specialist advised that he was undertaking o comprehensive
fertilizer training progrvam because the extension workers did not know the
LIMA program, the nature and funclions of fertilizer nutrigntp proper methods
of application or winer wechnicves velated to fertilizor use. in southern
Province, the crovincial Ageicultere Ofiicer stated thal nio ireld staif
knew Lhe LIMA Svogeam but he had difficully in molivating bis [ield men to
call on favmers.  The excuse he mosl ol'ten cncountered was the lack of

transport.



the

A examination of the size of the extension staif reveals only L worker tor
cacn 500-600 farm unics.  This indicaics a need for additional LecimoTogy
transfer support at the rural depot (retail) Tevel by well schoolod individuals .
and for at leost o doubling of the size of the extension staii. The tortilizer
marketing ovganicalions must assume an cxpanded vole i any cducational

effort wich faviser. They should Sponsor demons Gracions, Cicld daye, farmer
meetings. as wiell «o solicite busines. on Lhoe Parvai. They could Labe sangios

of seil from farmers fields, have it analyzed aod interpreiations nade by

an extension soils cxvect, and return the recomnendations Lo the Favim o

sales prowotion purpuses. ObviousTy, such an ol fore vequives o major teaching
or "train-the-traioer® program involving boih forta! and on-the-job supervision
over a neviod of soveral years.  In addivion, those concerned with Leaching
farmers wust be wobilized. For example, the assigued wransport for oo bonsion
vorkers (Table ) shows that only U vehiicles are provided for 210 workors.
Many of the "campis™ have no vorkers, and o mnber of Lhe vehicloo require
spares. Shviousiz, the maqnitude of the Lask, Lhe Tack of wobility, the
acquisition o' awdoquate Lecimical siills, and, probably, the colpensaetion

of the faem advisors thuart the adequate transfor of forkitizop use technology

to all classes of Zaubian raruers.

A e program colled, "The Kational | im Pertitizer Program" has becen
recently instituted., This program, supported by I'AO and other donors i<
designed to inwnvove exiension's delivery of infurmetion about, reirtilizer Lo
the suall faenor by providing Latension with adequate resotivaes and training
of wanpowe e Civcent enol Teents of farie s Por participaiion thiy coming
crop season are cnoouraging., o addicion. Lhe froarail s desoned to parovide
a qroving data base of ferlilizer use by Lhe small farvmer.  Iis type of

program needs to Lo ancauraged,



But this cducational offort is far from enouyh. A, is pointed out clsowhere, ”
approximately 30 of Lhe jwported tertilizer is lost bofore il reaches the —
farm.  In view of Lhe willions of Dwacha so vested, additional racilities
and dmproved sactosing saragement skilis are ardencly needed,s Bural depots
require sccuee, Daooenzive Slovage facilibion.  Procedures for sales forecasting,
invertory wanaaercat, ackaging, in-house weechous g, Srdppoing, and handiing
can all be depraver throuh formal and continuet on-the-join Coaining.

Research on new andd fuovoved products could allow veduoid Pl rcal distribution
costs and lower ihe cost of individual nutrients to the farmer. Savings in
physical {iotribution costs could be used to support intensive educational

LYOgrains .

TABLE 3% TRANSPORT ASSIGNCD TO EXTLMSTION STAFF TH SOUTHERN

PROVINCE OF ZAMBIA, DLCUMBLR, 1982
Vehicles Assigned
District .. Humber of Yorkers _ Bicycles  Motor Bicycles _Land Rovers
Hamwala 35 16 1 2
Falonio 44 21 U 1
Livingstone 28 18 1 1
Mazabuka 47 20 0 1
Monze 55 20 1 1
Gwembe 51 21 1 1
Choma 56 20 0 2
TOTAL 316 136 4 ' 9

flote:  Ten extension camps without stoff

Bicycle spares in some district prevent use

Source: Director of Planning, FHAWD, 1983



The development of managerial shills threughout a move wunified fortilizor
market development systom is very tmporiant.  Ine corvunicalione and inethods
reqirired Lo organize, plan, coordinate, oxecute and conuol o ferlidizer

system can be tawiht through formal and on-the-Job coochiing o advicing
methods.  Techniques for the waintenance mandaqenient of Zambian Tertiiizor

manufacturing facilities Form an integreal part of diiy fevtibizer training

program.

An organization is onlv as good as the skills of those people who
operate within it Ultinately on-the-job, day Lo day supervision must
be exercised no that coch employee attains nis tighest Tevel of productivity.
the existing projrans Tor personnel development constituic o severe constraint
on the entire Fortilizor systom.  The fast raie of expunsion i the cooperalive
system uakes the veed o skill development, as oppused L0 caicier Course
wWork, even more urogent. Without doubt personnel selection and carveer
development must be cttecked i significant wasicoc of feitilizers and
foreiyn cachange is to be prevented.  An effSciont system should be devised

and developed as a Zambian Hational bertilizer ProGrain asosoon as possible.



P

L1 PERSONNEL DEVELOPMENT

The function of any training program is Lo develop cach mewber of the
organization to his or hor greatest level of periormance.  The difficull
tasx in building any fertilizer organization is5 no. physical, such av
bricks, mortar and rail cars. it is selecting and training thce right peonle.
Most all successful fertilizer organizations concain both manufacturing
and marketing arms inder ona genoral management.  The bransior of nnufacturing
technoloqgy ic niahly specializod and is usually wccomplished by the engineering

construction fivm prior to and ducing part of operations.

Developnient of marketing personnel not onty dnvolves wany specialitics
but also a very large number of individuals. - Plarke Ling wanageinent agronciists .
sales manwjemnent, distribution managers, retailers, and Vavmer-custoners.  To
be successiully innlemented such development wust begin at the apex of the

organization.

Management Development

Formal cducation to the M.B.A. Tevel is recommcndoed regardless of the
technical backgronnd of the individual. Trequently, this will involve
remedial courses in cccounting, general business adiinistration, marketing,
finance, personned menagement, and finance before advanced cducebicnai
work can begin. A Specializacion within the M.BLA. degree should Lo in
marketing with cwphnsis on those watters pertaining o o development plan
for use in his howe country. To staff the apex organization specialized
individuals should be selected with proven records and capericnee in their

speciality, i.c.


http:hackrori.nd

Agronomisis with advanced degrees and proven vecords whether from industiry
or the academic fields; distribution pursonnel cxperienced in product
handling, bLut not necessarily in ageicaltural products; advertising and
sales promotion personnel experienced hut not necessarity in agriculture;

market rescarchers with proven records digtin nol necessarily in fertilizers.,

Recommizing that many of NAMBOARD and Cooparative management staff
have had both job ceperionce and Crivcining, o deptiv developient of their

organization roequivec in-country Basic marketing Lraining.

This Z0-day procran covers coven subject mattcr areas as:
organiz.tion noliczies, genera! agricalture, agronomy, market
records, parkel srocadurcs, communications, accountingy procedures ,

marketing managenont.

For the field <ales siaff a onc-week comrse or professional selling
follows. Tor ithose in supervising other cmplayecs a S5-day course in the
Practice of Supervision is of fered during the fivst year or Ciap loyment.,
For Provincial Managervs, both present and potential, a 10-day course in

markeling managoment is recomnendod .

fione ol tho above addresses the funger range vequirements for sound
institutiond buitdings.  This necessitales formal pursuit of specialized staff
developnient ot institutes of Bigher Tearning. T ccamplo, the obtaining of
advanced durees in such subject matters av agricnl Luval counulnles, accounting,
sor]l chemectry, cron sciences, business adwivin bration, werlobing, peirsonne |
anagaent, cic. Sclection of individuals tor Lhis Lype ol training requires
a long-ranie staff development plan which reflects future viyanizational

deveiopnent needs,
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SOCTO-ECONOHMIC AND AGRICULTURAL SETTING
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AGRTCULTURAL SECTOR OVERVIEW

The Republic of Zambia vccupivs Coopical hiph platean country in
south-central Afvica. Tt is bordered to the north by Tanzania and Zairve; to the
cast by MHalawi and Morzambique; to the south by Admbalioe, Botmwana and Nambiag

i
2,000 kT whiich i oslightly Farees

and Lo the west by Aneola. The area o 0
than Texas.

Zambia's population (1980 census) was 9.7 million with an annual
growth rate ol wmore than 3,17, seventy percent Live inocuval arveas where cemol o
Lracts ave victoal by nopopulated while Timited areas cqceed Lheir carrving
capacity mnder traditionad cultivation.,  One=thivd Tive in arben conlors: e the
Pine of vaidl. The capital i Lesaka wila a 1980 popuiation of 555,409, The
other wajor cities are Hitwe witl o population ot 514 /94 and Sdoia wilh 28241309
inhabitants.  Other citicys ape Clhivngola (190,000, HMaralira {100,000) ) Luine biva
CI21,000) 0 Kabuo (95,0000, and Livangstone (56,0000 0 Zambia's Lolal popula-

Lion (1951) of 50900 mellion, an estimated Sy b hion were clansed an e -
cultural.  Of the coonowically active popalation or 2,418 mlbion, 5,000 are
engaged inoagricultore (Tabile 1), 0l the aorpcuitogal population, 360 were
econemivally wotive in I5T. Over 987 of the people are African divided into
more Lhan 70 Bantu-cpeaking tvibes.  The adult Piteracy vate in 1977 was 447,
Tho Dife cxpectanes ot bivth was 49 vears in 1980, 1o Che some veor 45 weyre
urban and urbag erouwth vate uas .5 yvear,

The Cope b wovermment is o republre whose 192 constitulion providod
For a strong pressdent as Chict ol state. hationai policy 1n bovmulated by o
o=member Contral Commnttee of the United Sationdad Padependencr Party (LR,
the sobe Tegal varts co Zambia. The cabinet execuies the contonl comttbee
police.  The second=vankias persan s the UNIP' s Secrelary pcernera o pathier than
Lhe prime mres ter Phe cabinet s appoanted by the prestdont §om menheroliop
ot Che National Sooembive ambia oo divided inte e provinees, each o adming -

tered by o centead committee mewbor (Flogre 1

The ceonomy ot Tambra b stead by wornemed. The poons doment o

prodact (6GDEY San dechomed from 1,085 0o 1959 ta 1oant million v ha L) o e



Table 1o Total Economically Active ad Apricalloral Population of Zambig

S REconomicalt Active Ponndation

Papulation in e coent i

Year Tota! Aevicultaral Total NAyviealtare Svviontture

e (111 11 S
1970 hyoh 1,000 L, uhs I, oo P
1975 Aoatoe 3,0 | Y AR PU Y
[ 5540 DUy I, 01
RERAT! O, 700 A 2,092 Py Ui
19g 1 SIS URE P RE Loato 05 .4

sonrcer  FAY Prodocuran Yearbool, Volome 95, s



ab 1975 prices. AU corrent prices an o inerease duving Uhis peciod Lo

KO20990 million ocourrved, The 19755 =hased violesale proce gicdes stood ot 248204
o 1981, home and dwport goods fndes gt 26000, Yambias counomy i TYSD2 was
faced with severe catornal mnd internal ditticaitivs., Forcipgn reserves have
dwindled white coteraad pavment avvears bave increascd. Ionoooder Lo maintain
goveriment sertices, U has been necessory Lo resort to Pisoal deticite which

have vesalted tnoan focressed rate of domestic intlaton. senrcity of

foreign cachanpe and the coustiraints on domestic resources bave redineed e

Pevel of dmporta, dnvestment, ard atilization of odostreial capacity. Prodine-

ion has declined fnovenl torms, The 1952 sitealion was tarther cumpotnded by

adverse weather conditions Ta the Tasl Lwo seasons and Zambico s forced to

tnport o maize Lo sapplement Uhe redoced national prodoction.  The GBP increasoed
bwoabont 07 U curven' prices to RoOS5,2210 million as aranst o an o dncrease ol oonty
Lo

00T in 198,

These dava compare with o 6D ol L oannnal erowth rate for the poeriud

Pro=/70 aud 0077 oy the pevicd 1970=80.0 {a 1950 the shP of 08 DL 90 witlion
was distributed as 10 derical tuee, 399 industry, 1/ manulacturing, and 4467,

services.  dn 1960 the GDY o L8 5080 million was distributed oo GOE o industry,

Uy aericul taee . 57 mannt o tocing, and 207 Lervices. Zambia i oconsidered o
middbe=income of b dmporting countiy hiphty dependent upon e wa e of Coppey
exports for Toreigun cochanee carnings., fhe overalbl balance o pavients celiects
i
i

the changes o oworbd copper perves. The baiance ol povments (o lons of SERS )

tn TYh was 0ty 1o, ol 19, =0h i I L A N T N =Ly andoin
1280, 130 The pertormance of ambia Consolidated Copper Mines (Z0CH) ivrorves
the ceonomic provlem. By prodoving copper ol a cont well above that ot which it
can be aold D 200 has s bieed foto the red and increased it cxpenditures and
bovrowines oo the im0 Zambia's curcent account balance in 1950 wa,
Es =0508 mr b ion and o anterest payments on external pubibic debt wae
By o8 millron,

The Zambiac 19530 bhadeet Tor vecarcent exoend Cave @ alid e IR
R0 b me oo dnoely mavginal by above the actoad cxpenditnee of K 1,290 in
9820 A nuber of decigiong have beon Lalien Lo reatiain :;|-~n:li\|.,1: Ch)oLrave ]
restrictions, Gy veduction of vabsidics . wid (5 Stoieler contool of cxpend-
Lares by oomdividaad snnistericss o 1985 the suboidion fave been pedinced 1o
KOO d miliron to & By mitbiven, marndy o the ayrrenltaral sector and o

partrcular te keep the cont o of ferta b izer down.
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development of cash crops such as tea, coffee. banmnas and citrus fruits.

Although the Sector vemains vulnerable Lo
the case in 1931 when dronght forcod She i
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Geo¢raphy

Zambia oceupivs a tropieal high plateau between 8°S and 18 sonth 1atitude

5

in central Atrica. Most of the land lios ot an altitude of 915 and 1,500,
Acentral spine, with an overafl clevation ol Ly350m, bivects Une country

from north to socth, D the northeast mother, shivntly more Poity o oridee

b} '

angles ot 407 towaord the border of Tanzania. s upland e fnelades e

Auchines Mountaing, 320 b Pong, which reach oo oltitade o 1L 500 north of

svikas The Bivhest point in Zambia is on the avbbn plateaa, whiich reaches

Y]

ytb/hmoon the Matowi harder.  Botween the Huchingeo Mountaing and Lake Mwera

on the Zaire bovder in che nortiy, Lhe plateau is vhat and cleveced, caeept

For the swampy vecicns cround e Bancwenlo,s  West of the central noerth=-south
ridge the platean o aboo Taracts T1a0 bot the veneral cleval jon drops Lo

o 000m, The wattbovs of the lower Zambezi and Luansed Rivers are only 450-5%00

high.  The lowest-Tving area of the country is ot the conttucnee of these

rivers.

Mantled with thickby accumniated debris and mostly covered with sceeondary
wondTana of Stuntea, wizoed doviduons and cversroen brecs, e s e represent s
s ol ndation interoperaed with periods ol aplin aveatpanied by owarping.,
Wide shallow basiag with Taics, swamps and oraae plains, and Toolated hilis
and ridees broat v monotont, fno the west unconsolidated ilahari sinde

were deposited beowind inooreac depeh. Certadn arcas aloo devetoped ritc block

viil Leews,

Three-quarters of Zambia dralns to the Zawbezi.  From the Barotse T load-
plain the river Dlows south then ecast alone the Zimbabwe border, pliunaing
over the Victoria Yalls tooenter a sorse section now dareely aecupicd by the
70— manmade Loave Farviba, Phe Rotae Biver dreainsg che coppet belt, tlowing
south throoah swnp, e parik, dloodpating and Vinattly into o Corye sect bon

to the Zambesi, P pabue supplies meeh owater Yor o aines aod towns ot Lhe

raflway zone. oo other wndn tvibutary, the Lavinewn, §iows tharouste Tt drier,
undeveloped ridte b cal ey and another came pavi. Horthers Zambia most ]
droains to the Conco, from fhe Chambesiad Biver in ot he nortieast, throurh the
Bovprwenln Tabey wad amd vodmp complea, and north via e Pocpunba River,

Zoab lan vivers show waried ceasonal bischaroe varist fon i, Februmr Mo
peakcs atter the vale s talie citect cand vetober=Tovemhey o wates Lot ore thisy

boesdn,  Bilarapted heorandidy a0 tadia, oo e LU  Dned tor comme e 10

vt o, \\D
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Tmportant platean features are dawbos—-—shal low, Finear, wolsturo-retaining
concavitics that provide dry scason water amd Chus raral sctilement

patterns.

Climate

The elimate of Zambia is modificd by the aleritade and docs not present
extremes.  Lxcent In the Low-Llying valleys Zambia's olimate is Lemperate
and wmild,  The mean summer Lenperature s 22°C and the wmean winter Lemperatuye
is 20°C. Therve are three distinel seasons: ool and dry frew Moy to Aurust

hot and dry from Septeuber to Occober, and radiny 1 rom Yovembor Lo April.

In the Zambesi Valley Tess than 250mm of rainrall o vear i not
uncormon hut mose e the platean roceives abour 750=1,000mn of rain.  The
areas near Late fancanviia dn the novcheast and near Mwind lunen in the far
norvhwest nsually hoeve the Jonrest and welie o Vitiny sensons, The rainrfall
peals in Decembor. At Kasaws in che northern provinee tine rodns coeeed
200mn during cacic of the months Trom Hovember Lurouzh Aprit Tor a tetal of

about 1,0600mn Tor the crowing season. o Uhe cont el provinee ot tho Rabuee

Researvch Stotion the vaintall in g wet scason is about s b P00wm wilh Hareh

and April being dvicr than in the northiern and Livipula provinces.,  The wain
inf luences on the weather are the Invertropical Conversonee Zone and the

Aantartic i Low across the south of Uhe ADrican Continent.

For discussion of soils see section on application of Iime and
Appendix B,

[ LU d J.I 50

Of the total land area of 75,201,800 ha, 5,008 ha (0.8%) is cultivared,
35,000,000 ha (56,57 is In pormanceat pasture, md 20,450,000 ha Js in
forest and weadland, G additionad 5 wilion b con be made arable and
A0 mitldon b is potentially arvable. A cotinted 6,000 ha Qs irvisated.
Based on Ao Dades where 190971 5 100, Zanbia tood production wis 135 in
PORT ane thie aordoaltaral production was 3. on oo per capita basic the
food produccion index stood e Y6 and the avricul Lural production al 95 in

FG80 (lattle )



Zambian aaviculture is charactevized by a sharp contrast between
commercial farming for cash as developed by European settlers and subsistence
farming carried on by the vast najority oi Africans.  The laree-scalo
commercial Favms are concentrated alonyg the railroad between Livingstone
and Kabwe.  Subsistence or shifting cultivation is the rule cluewhore. :
The prevailing land-use practices on African tarms are both primitive
and wastetfal. The most common nethods ol yarming, are (1) zound enltivations
(2) chitemene or slash cod burng (3) srassland cultival fon, floodplain,
or dambo;  and C5) cattle srazing,  These methods are somelimes used Jn
combination.  Semi-poermencnt hoo and os-plow caltivation is practiced in
about one=Yourth o the country, Including abl o1 the western and part of
the northwestorn orovivtees and on the Zoambeni Focnrpment . Cattle prazing
is widespread in these areas and scasona ! mizeral ions occur in Lhe dry period
from abont Jdune to becember.  Seni-permnnent culCivation ic also practiced
in the senerally Tevcide Luancwa River Vallev,  The presence of the tsetse

fly in the entive valley prevents cattle radsing.

Table 3. Food and Asricultural Production Indezes for Zambia
and Other Countries, 1981 (1969=-71 = 100)

Area lk)l)d Jllll«‘
Aamaia 96 95
Africa 9y 90

Hdaltawi 105 109
Sozanmb ique 70 67
namibia 77 78
Simbabwe 111 100
tndonesia 123 120

Halaysia 142 125
Paliistan 106 104

Philippines 121
Thailand 141 1396
Portuyal 6l 01

SOURCE:  FAU Production Yearbook, 1981.
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Land Tenure

Zambian aoriculture is characterized by a sharp vontrasy between commercinl
farming for cash and subsistence Farwing carricd on by che vast wijority of
Africans.  The transition from tribal to wodern culCivation haw been hinderved
by the traditionl Torms ol tenure.  Under castomary Law, owncrship of Yand
ts theoretically vested in the tribe with the paramacant clile! as the custodian,
sut land riches could be conveyed to individuals and there is some security
of tenure.s Seie of Jand is not permitted but land con be tiranstiorred by a
farmer to wmenbers of his family usually through matvilineal inheritence. At
Independence the GRZ took over all land in an ef fort Lo detribalize Lonure.

[t also encourazed sale and acquisition of Land and its d isposition by
individual testament.  Althoush Lands under cultivat ion by Luropeans hiave not
been talken over, those abandoned by Furopean Farmers leaving zambia have beoen
redistributed to Alricans,

In many villaves the area under cultivation by wach Farming family will
be a mivture of old and now plots or pardens.  Under ehitemenc celt ivation,
it is customiry to burn off a new aren of garden cach year or two, while another
plot that has been tving follow may be ceopencd. This at any one tome a given
Family may be caleivial ing bhoth new plots, plots inhoerited from the mother or
mother's kinship vroup, and other plots devived from the iather or paterna’
kinship group, in proportions that mav vary {rom vear Lo Yoo,

Fragmentation of holaings is common buat Yor the most parl is a result
not of inheritance but ol a system of culvivation.  Also the individual has free
aceess to vacant land and maintaing his rishes over 1allow.  Olten a Lribal
Family farvms o number of widely sepavted plots, o aituation resulting in

nefficient cultivetion,  Consolidation of holdings in an important Slep dn

the transition from sabsisrence Tarming to more productive coltivation.



Ll

Under tribal systems cultivation tended Lo deplete the fand.  With
the introduction of the oz plow it became necessary Lo elear the land of
stumps.  Such land attained a higher value.  Under tribal Lenure systems
the adoption of better farmine wethods and the improvement of the land was
discouraged. A conple producing above the subsistence needs of their
immediate family woy Find chat they must support less fortunate meubers of

their kinsiiip croup.  Thus the extra production did not raise their standard

of livinyg and thev have acquired dependencs,

There are three kinds of rural houscholds or farmers in Zambia:

commerceial farmers, cuerpent Tarmers, and tradit ionad Farmers,  The commercial

farmers have bheen predominately wivive fareers who numbered 1,000 at independenc

The number o7 commercial farwers is currently down to 400, OfF rhis remainine

group, puchaps a rourth are Arrican Zambian, This proup iy in the top

so of all income caraers in Che country.

The emergent farmers have been defined as thos who farm less than
20 ha and sell over 507 of what they produce.  They can be viewed as
comparatively successiul cash crop rarmers. They tend to ase improved farm
technolowy (plows aad oxen, foercilize: » Insceeticides, hybrid ceeds) and thev
have received sore covernment support than the traditional varmers.  The
emergent farmers have been ;oradung Feodeveloping the hich potential land on
the cast, southern, and central plateans,  Much of this Land has been meade
availlable by the departure of the crpatriate commere bl farmars who began
Leaving Zawbic aftver independence. Estimates of the size of the group of

emergent farmers vary from 60,000 to 120,000,
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Fertilizer is transported by rail to intermediate storage whenever
possible. Along the linc-of-rail in Southern Province for example, fertilizer
is of f-Toaded fros rait into district depots. IL is then transporied to
district and ruval denots in brucks with 4u-ton and Po-ton capacily.  In spite of
the large amounts hauled in season, trucks are available.  Some rural depots
cannot be reached during the rainy scason because of the poor quality of the

road system. The coot of transport is ..., ... Fw/T/Km for the first 80Km,

..........

.......... oo Ha/T/Eme for o the second 80 K (up to 160 Km) and

Vi /T/km for distances over 160 Km,

Al
VU
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Crop Production

Madtze, Hillet, sorghum, sugarcane, cassava, rools sl Lubers, and
vegetables are the principal crops orown in Zomb i (Table 4) . Maize is

the dominant stante and wajor subsistence and cach crop, It s erown

Lo some eitent tleonghout the country, thous mnrﬂ ol Lhe mirbeted maize
comes Frow che contral and southern provinces.  iize is aloo used s feed
for Livestock and poultry.,  Cassava is o major crop ameny Vishing populations

around the Lakes, along the horder with Zaive, and in Lhe Foar Vest.  Peanuot s

arce grown throushout the couniry primavily a5 a subsistence Crop,

Zambin is curvently seli-sufficient in surar production. In the late
19705 domestic wheat production was only a (raction of Tood rogquirement .,

L

Vorecent vears the GRE has dncreased Lhe support orice dod wheat sroduction

o . |

Is cxpectod to mec! dowestic aeed by 1990, Corrently, Zawiin produces 41
of its wheat requircnents and Laporta the rest ab a cost ob U5 530 in [uar,
According to Lhe Bural Deveropment Corporation, a quasi--povernment Institoet fon,
the 1983 domestic whoat demuad will soar to 200,000 tons dsiningt the 1ys?

need of 120,000 tons,  Zawbia is Alrica's thicd Largest wieid inporter

after Favpt and Sihiopin, Host of the wheat Ceade 1s with Austrl ia from

which, Tast vear, Zambiz faported 77.000 tons.

To avrest this drain ou torcien cachange o erash progvam aimed at
ensuring domestic production ot 507 of the 1983 total demand.  the Progrin
includes an irrigacion In Npooagwe previnee and a US S4 il Lo Zawib Ta=Canady
wheat prowing projoect in Mbala.  On 16 suitable other raing ed Siles,

)

yields in cxeess of 2 tons/ha were obtiained.


http:huh)L.LI

Zambia Avriculpura! Devedopment Limited, o subsidiary ol the Rural

Development Corporation, has started Lwo vheat-growing proyrams—-- the

500-ha Minisini ara and che Chisambo project which has 5,000 ha of

irrigated wheat,  Pooether thesc projects will cost US 519 willion.

The GRZ has Diercased the wheat price from Us $28

o U S35/ ke-—an

increasc of 23/ in a sinsle season. Internationat warket price is US STS/hoe,
Other dncentives are dot cremptions on farm cquipnent, preferential taxation,
and forcign cichanee allowances.  The main stumbling block, according to
Dr. Teddy Hurd, the leader of the wheat progroam, is the response from

farmers.

Cotton in Zambia is produced muinly by both lavpe and small farmers In

e

1978 the statve-cuned Lint Compnay of Zombio (Lintco) took overall cotton
marketing f‘n?nzt'iun:‘f, sinnerices in buasaka, and cotton=produciag arcas.  Linteo
has offices in all the moin cotton-prowing arcas in Lthe central, castoern,

and southern provinees,  In addition it has set up 300 cotton-buying stations
in rural aread.  In the central and southern provinces, Lintco is being
assisted by o cotton development project §inaneed by (he European Economic
Community throush o 05 57 willion loan and o Us S ion grant. In 1Y80/#1 .
31,000 hia was plonted by 20,000 tarimers.  Lintceo b spent o tolal o of U5 820
million to rovamp Zambin's cotion industry, En 1982 catimatod yields wore
20-24 wmillior oo or seed cotton providing 7 million ko of Tint., Thig io

well above the reguiremcents ol Zambin's two mills.  The L9651 sarplus of 3.5
million koot lint was Sold (o oo Bricish broferave Ui carning Zambin Us §73.4

DO

million. Linteo copects seed cotton production to reach 35 willion by in
1985, giving 12,000+ of iint, o which 7,000 tons will he used Jocally,  Tea
and coffcee have also received pavernment support in an offort Co inerease

production,

Major cosh crops are cotlon and Lobuaceco,

‘.
e
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By far the principle crop moving into official marketing channels is
maize. Collected from rarmers by the Cooperative Unions the crop 1s stored
on cement hard stands and silos and transferred to HAMBoard at strategic storage
sites. The improved vaciety is handled in 90 Ky baqs_by hand. A11 amounts
moved through these official chaimels range from over 321,000 tone in 1979 to

over 693,000 tons in 1981 (Table 4A).

Producer prices for all creps have increased substantially since 1976 (Table
4B). Maize increascd 2647 soyabeans 24817, wheat 2007, sunflower 208, and
groundnuts 192 during the period 1976 to 1982. The producer price for

seed cotton remaining relatively constant.
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MARKLTLD, AGRICULTURAL PRODUCTION TN ZAMGIA 1976 - 1987 (a)

UHIT 1976 1977 1976 1979 1980 1981 19e2(b)

Maize Tonnes 716,426 693,000 657,000 331,25h 582,988 693,341 508,308
fobacco: Virginia h,262 5,588 3,700 4,590 4,127 2,319 1,061
Burley 212 212 264 381 Hh4 ) 704
sugar 34,023 71,2062 73,450 102,149 119,601 ez, 31e 117,060
firoundnuts $,371 7,229 VAR 2,737 2,028 1,320 oG
Sunt Tower 13,079 13,320 11,355 12,869 206,976 TO.223 20, sn
ﬂeud Cotton 3,891 5,929 10,200 14,910 Ly, 000 17,177 18,y
dhcat 3,459 4,741 6,400 4,3¢% 0,670 11,475 12,510
vaddy Rice 2,224 2,040 2,970 1,686 Z,511 2,673 ANEreS
“uya Beans 944 1,274 2,044 1,294 1,989 3.0 50140
Lof fee 3301 24 b5 - 2 oy
rea (Green Leaf) - G ah - 514 303 R

attle Head 77,000 79,700 80,000 £4,000 97,568 100,052 105 000

Mtk 100 Litre 10,530 10,353 9,530 9,326 10,207 11,7050 IRUNTLIY
1S Head 50,246 35,6810 42,388 43,410 47,894 44,000 40,000

s Million 175 173 90. 1) 154 137 113 P4
Meat Birds Million 11.6 13 2.0 12.¢ 13.5 9.8 P

Javoold chicks Million 1.4 1.43 1.3 0.4 0.7 0.7 .z
fexports)

AURCE: Central Statistical OfFice and Hinistry of Agrical ture and Water Development.,

Hotes: (a) Year indicates end of harvesting scason o.q. V9G1782 — Juse

(b)  Preliwinary

(Wan =



_TABLE - AGRLCULTURAL PRUDUCER PRICES 11 ZMHBLA. 1u/u-1uny

o UHLLH.H,,,<}976 YRR YA da7a 1960 1981 1982

------------------------ RN G e e e
Maize (a) O kn Bag o 0.300 0 6.60  S.000 900 11.70 12.50  16.00
Groundnuts(b) 80 kg Bag  25.00 28.060 32,000 32,000 35,00 46.05 48,00
Sunflower 50 kg Bag 10,00 12.50 13.70 13.70 10.40 Y7.60 20.75
Soya Beans 90 kg Bag  17.00 21.50 25.50 33.00 33.00 26.30 472.7]
Wieat 90 kg Bag  16.00 18.00 20.00 20.00 24.00 20000 32090
ik Litre 0.18 U.40 .21 0.25 0.25 0.36 0.43
Paddy Rice 90 kg Bag  16.20 16.20 18.0U0 18.00  18.00 18,60 28,00
Tobacco, Virgina (c¢) ky L.0d 1,45 1.45 1.4 1.67  1.6%  2.40
Seed Cotton (d) kg 0.40  0.46  0.46  0.40 0.46 0.46 0.47

SOURCE: Central Statistical Office and Ministry of Aavicul ture and HaLer Development .

~

HOTE Year indicates end of Harvesting Scasons, c.q. 1951/87 = 1987



Planting and hirvest scasons for piincipal crop

Crop

Coffee

Cereals and grains

Barley
Corn
Millet
Oats

Lice

Wheat (Kalfue Flats)

Fibers

Cotton

Fruits

Oilseeds
Peanuts

Sugarcanc

Tobaceo

Various varieties
(Mainly flue cured)

Turk ish

Vegetaole:s

Benas

Cassavia (manioc)”

Peas
Potatoes

Planting

season

March

Sy
Novenber-bDecember
November-pecember
Novemboer=pocoenber
Oetober-November

April=May

Oetober=Novembar

February or July

Noveaber-December

Decembor—-January

vctober-December

February

danuary=rebruary
Seplember-Decemhber
Juanuary

Noveumber=-danuary

15 oare as follows:

Horvest Scason

Senteaber-0ctober

Septemt r-Qortober

April-tane
April-Junc
Aprit-Junc

Apr i
Octobur-Hovenber

April-Hay

March-May

Maveh

May-dumne

January=april

Hareh=July

April
December=bareh
April

June-dulvy

a. . .
flarvested from

months alter

planting.,



ANNEX B
Sulln=-=Niace soil groups have been pdencitfied.  The soil ciassification

system used Tor the Sotl Map of Africa (M'Hoore, FOO4) s used vor the
descriptions of the soils, Technical deseriptions of 1953 Zawbion soil
profiles arce ¢iven in Hoil Survey Heports ol s oand No. 1. The wain soil

seoups are roed clavs sandveldt souils, Sarolge soilsa, blacle ¢lavs, Kaiue

allevium, floodpiain soils, dambo soils, valley soils, and rock and rubble.,

General descriptions and profile characteristics of the major soil

proups arc cited hedow.  The profile numbers refer to sitoes identificd on

the map.  Fhe analvsis of these protiles reflects the subl=-ltorming factors.

P Red Ciava-=these are typical well=drained soils over Limestope and other

hasic rocks.  Thew mointy bave o dart red color in both the toproil and subsoil,

Moderately well to faper-wet!y droined solls are browner or hovve brown,

rettow, and sroev wortles ot come Jdepch in the subsoil,  These soils ranee
y » > i :

in texture fron sondy cias loam to clay in the Lupsodl but have a clay ¢ xLure

in the subsoil. They are often deep but some Limestone soils have vceasional

to many rocle onterops, and some soils over basic ipneous rocks (such as basalt,

gabbro, cte.) have weathering rock or rock bonlders at o wodernte or shallow

depth.  Some soils have quartyz pravel or taterite in the subsoil,



Profile Ho. 7
Soils reference: Red clays,
Classilication: Ferrnginous tropical soils (Fersiallitic) (JbL).
Location:  MNear funhucve, Fastern Province.
Topoaraphy:  Genuly sloping, slope 2%.
Parent material:  Biotite schist,
Annual raintall: 40 'n.
Deseription:
Ap 0-6 in, dark veddish brown (2.5YR 3/4) fine sandy loam; moderate,
Five, sabanzolar blocky structure; havd when dry.
B21t 6=18 in, dark ced (2.5VK 5/0) sandy clay loawm; clreng, fine,
subangulac blocky stracture; hard when dry.

B22¢ R=48 in, ved (2OOVR 4700 sandy clavy iaint yellowish ved mottling;

weak, LDine, sobavgular blocky stractere; very hard when dry.

Lo Red Brove Loms==These, which are shown sepavately on the Soil Map
of Zambia, are like the ved clavs in most of their propertics but they have a
Lighter topuail testure (usually sandy oam) and nasuadly o lighter subsoil
texture as well Coandy clay loam or sandy clay). They are wainly developed over

grapites or pneinses which contain velatively aree amounts of dovli-colored

minerals (such oas black mica, hovnbplende, augile, Lo,
) y b4 .

Protile No. 11
Soils relerence: Red brown loams.
Classification: Verrisols (Kbh).
Location:  Mear Katete, Hastern Provinee.
Topography:  Gently sloping=~-slope 19-2%.
Parent material: Altered Fimestone, possibly calesilicate.
Annual rainfall: 40 in.
Description:
Al O=7in, dark redish brown (5YR 3/4) sandy loam; weak, {ine,
subangular blocky structure; stightly hard when :h“;.
B21 7-22 dn, derk reddish brown (2.05VR5/49) sandy clay Loam; weak,
course, subanguiae hlocky structarey havd when dry.,
B22 22-36 o, dark oved CLUOYR 37600 sandy chay loam; weal) coarse,

subangular blocky Lo massiver hard when dry.
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B23 36 dn, thin band of quartz rabb!e over slhieht by veabhered Loy
) { I ; o
/L

boulder on one side of the pric Sorl extends to wore than 45 in

on Lhe other side.,

Profile No.
Soils reterence:  Red Frovn loams .
Classification: Ferruginons tropical soils (J"m_‘r;j.:xll,ll,i(') (Jb).
Location:  Near Mowvove, Southern Provinee.
Topographv:  Hewe level plain.
Parent Mutervial:  Biotite schise.,
Annual eainfall: b,
Description:
Ap Q-h oo, davk beown CTOYR 3730 Foumy fine sandy stiructureless;
shrehtby hard when dev,
B1 =16 in, veltowinh rod (50K Glo) Dine sandy ol Lonmg wealk,
Fine, cuboaeatar olocky stincture: bavd when Ay

B21 16-50 in

dact o red o000

, YO8/ Fine sandy clavy slrong, fine,

suban oy Dlocky stractiuce; hard when dry.,
B22 3200 sn, ved (209K G700 Line sandy cbays weak Tine, subaneular

Bloche to messive; sthish by harvd when dry,

Profile No.o9
Soils reference:s Red bhrown Loams.
Classification:  Ferruzinons Lropical soils (Fersiallitico) (Jdd).
Location:  MNear Loabe, Gontral Provincee,
Topographys Neaviy Tevel,
Parent maverial:  Limestone.
Aunnunal raintall: i
Description:
Ap O-10 g, dari veddish brown (95YR 7% fine sandy oluys weals,

Fine, subaugalae blocky structure; hasd when dry.

R2 1 PI=30 o, veddioh brown (5YR 4740 o PV sbrony, Line, subangular
blocky structure; havd when dry,
B2 36 -6() Pay dark ored (200 00 clavs shrong, fine, subaneular

blocky structure; hard when dry,
Roemarks: AL 00 in a thin horizon ol Quarts pravels and slones over

mestone.,

\)
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the other soils in having o Vriable type of clav which docs not cradk strongly
wheon dry. Even woere clay contents are very high, a5 in soils over Fimestone,
the subsoil ferls Toamy vhen moist and deyo Whe soils are strongly or very
strongly acid Loopreat depth, and theic clay has o fow capacity Lo hold nutricnts,
Even so these soils aaually conteiu shiphtly more caleime and magnesium than
strongly leached red chondveldt noils.

Soils Lransitional Lo moderately teached ved clavs oceur in the seuath

of the Copperbelt provinee near Mponewe Cand presusably elsewviiere) . They ditier
From soils further novih Tan showing o tendency to cracle jnto smalt blocks when
dry as well as e beins Tesy acid anl i having bivher contents ol caleium, e
Transitional soile aluo occur over bard basic vocks near Hpiha, Neobi, and Mbaly
in worthern provinee and north of Solwesi in northvestern provinge.,

The red soils are the best soils occnreing e the northern hoif of th
country.  Best or all are the small patches of Pncempreteby weatherod and Teached
red soils over hoord, very basic, vecks oad Lhe Leansiiondgl soils refoerred to
above.  The main advantaze of the red soils over ochier leached sl is their
high ivon content which binds the soil particles Lagether inta particles like
sand, making the soibts more permeable gl more resistanl Lo cresion. Thev are,
theretfore, more saitable for Targe-soade cultivation than Lhie more widespread
sandveldu sor o,

Liming ic needed on gome of L. soils Lo correct Ue strong acidity,
amd heavy ne of eyt ors ds requived to oblain pood crop yiclds, Haime,
pincapples, tea, and othier Lree crops are suitable for the soils) and groundnut s
and boms can be grown where scidity has been sul Pciently corrected, Goaod
pastures can be grown under good management tneinding heavy use of nitrogen and

phosphorus,

Profile Lo, 19

Soils reference:  Leachoed red brown Loams.

Classification:  Ferrallitic (La).

Location:  Near Kawambwa, Luapula Province.

Topography: Broad, vervv pently sloping ridge, slope under -
Parent matervial:  Shale or mudstone.

o8

Annual raotntall: 51 in.

A
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Description:

Al 0-5 (YR30

Friable witen woset,

i, cdavk soddish brown Prne saudy clay

Fine coumb otructyre:

B1 5150w, rebiish boown (59R S74) yoweal,

Pove candy ol

subansular tlocky stoucturce; very o bebabbe whien moist,

B21 1520ty vellowizh vred (VR 50 catilyclavy oweal very

subanealary b RV ar crnmb Shynctare; wepy

B22 20-160%F 00, veibowish red LD /00 sandy clay s wenlo, ve

subapenlar blocky

2o Sandve e Soila-~Sandve Ll sui b are ol ovarious

in common a sandv Lo overlying a moce clayey subuoil.  (SandveldL

over Barotse sands an the Eivingstone-Ralomo=Namwala area are described

3).

cf Ue tandy Lopsoil varics in dillerent soils

Bavotue samis woiis of proup

The

with the

Lhitchne g

dovs the texture o the Lubooil, which vanges trom loamy sacd Lo sandy

ditterent soids.  Inowost woils there iy . aravel baver in the subsoil,

varies in thickness and depth sometimes willhiin short distances.  Later

veenrs inoa naveow sUop b

Kocl outerops ocour i ol

Sandveldt conts dve weinly well L woderately well drarned.,

usually dark grev to b

The

ti Uhe Lopsoil depending on the content ol

matter, subsoid Prom vedlowivh voed to wellowish broown i o]

table and but cullrvat e

Thee

soils. Tt s Peatons Some

rather compact subhneit, sotte of wegthered oy

ustal by molthed vod o vt bow, Some soils Dhal e

paber colors than dese ribed Gbove and o Ly fave matt ben o Tater Lo

subooil,

SandveldU aonls vary in fertibity and aoricaltral walue,

Pave been vecopnized o Toeeted in Table 1. They v deseribed sepacat

’ Hoderatoly Legched .‘;:ll_)(i‘h."'ﬂ, Soils=-=iy the southern,

S O

.

castern provisices typicat

farily well under moderate raintall condiliong.,

moderviate shopes o avre very weavel be witliin e Upper 40 o,

provide good apricaltuval soils.,

Labacear Marze nd other crops requiving good draivape can aluo be

Kinda., 7

veathering joclh helow

conbral,

Poamy moderaie,

e

fine

frvable whien moist.

fine

Y

orocramb stencliorve; very frioble whien moist .

hoew hoave

soils

fro o

and oo

Ciay i
Thi

Lo o ve

cocving dambos and woee orrat e oon apland sites,

'J lll‘y e

rean e

flerent

Sonly have g

T=d e

ppertect by drained hav

in the

Four subgroups

Ay Bedow.

aped

sandveldt soilts are only wedium acid and hold nutrients
Excepe where they ocenr on
thew poenern) by
They arve especially suitable for Virginia

SO



-

satistactorily.  Thev respond well to use of fevtilizers, copecially nityrogen.,
Cultivation of these soils is generally casier than on adjoining red clay soils,
cxpecially dnowet vears but some become very hard when dry.

The main problem on Lhese soily are drovght, 10 the vains are late,
interrapted, or finich cacly: the risk of crosion 1 soil conservation practices
are nob useds and caprd Teachine of pitrogen durine peciods of heavy rarafall so
that additional tertilizes topdressings may he needed,

There v ather sandveldt soits 1o the central proviuce (and probably
in Lthe southern and castern provinces as well) which are identical in appearance
to the soils described dbove bt wivich are strongly or very st rongly acid in
reaction Lued have o low capacity o vetain nutrivots.  These soils are strongly
Leached sandveldt sorls and are desceribed below.  Also present in the central
province, and possibly in the soulbern and castern provinees, are sandveldl soils
with a white sandy topsoil. These are bleached sandveldt soils desceribod helow

in subgroup 2c.

Profile No, 12
Soils reference: Sandveld.

Classification: Ferrisols (Ro).

Locatron:  West o Broken Hill, Central Province.,
b}

Topography:  Neacly level plain.,
Pavent material:  Schist,
Annaal raitatall: 36 in.
Description:
Al 0=3 in, very dark greyish browa (10YR 4/2) fine sand; weal, fine,

crumb structure; sodt vhen dry,

A3 3=07 rmy browa CHOYR 4/73) loamy sand; structurcless; soft when
diy.
B1 17-30 in, strong brown (7.5YR 5/0) sandy loam; wealk, medium,

subanmgular blocky structure; slightly hard when drey,

B21 30-48 in, vellowish ved (DVR 5/0) sandy clav Lomn, weal, medium,
subangulac blocky structnre; hacd when ey, )

B22 An=72 to, vellowish red (57R7H/8) soamdy cluy Toamg slrong, fine,

subancoloar blocky structure; havd when Jdeve Fow, thin, patchey
' B 3 A ) ) B

coialings on pueds.



Profile Mo, 13

Soils reference:  Sandveid.,
Classitication: Fervisols (Ke).
Location:  eav Thona, southern Provineo.,
Topography:  Goat ey sioping, slope 1055,
Parent matervial:  Geanile.

Anonnal vaint .l 2oin.

Bescription:

Al O-7 in, brown (TOTR 4/73) medium Lo coarse sand;, structureless;
very triable when moist; very numerous fine grans roots.

C1 J=13 iny yetTowinh brown CEOYR 9700 medinm to conroe sanined
structoreless; very riable vhen HoTaly e roun vrans rool s,

Cz2 F3=20 in, stvong brown (700780 5,00 mediom Lo coarne sandy Foom,
stractureleusy very triable when wosat Pare ey namerons crans
roots,

L0 2750 tn, wtrong brown (/7UH9YR 5/0) Sandy boamy wasnive; slight 1

hard when dry.

2h, Spguhﬂ'i‘Lchhod Sandve Tde Sotbs==These soity ooty ont ool the
nocthwestern, Copperbel U, Liapula, and nort e provienoes where the annial
rafufall cxoveds TG00 g, Fliev are developed over Gl Kimis of rodl creept
Prmestone amd othes Kinds of Yanic rock.  Dark-volored chipya voiln are deneribog
separately i suberorn 20l Stcone Dy Teached sails o aloo OCUIT over Dol gueriani Lo
and basement comples sneiosen o ohe central provinee and probably aloo in the
coutbiorn and coastern provinces.

These o be e very strongly acid, The clav o is of o type which hus
Low capacity oo hold mtricats, and Soil nulrient reserves areovery ow. Hany
soils dn the south are oraccl by bhut even wineve (e saths are deepy an they
generally are in the uorthers halt of the COHLrY , these are poor apvicol Ll
soils. Liming io noeded Lo correct sUbbity T g povmanent sy Lom ol arable
cropping is o te o be nniotitated o the Lraditiongd methods of cidi b Ciny caltivation

[N

practiced at prosent. Heavy ose o of niCrosen amd ol Fertilisers will be
needed in order Lo neintain sood crop ovielbds. Theos aoids e an succeptibleo 1y

erosion as most o other acagdveldt soils i1 soil CONLCTUELEON practives are ol

used,
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[n the south soits deep and lovel cnough to bhe cultivated can he used
for Virginia tobaceo, waize, and other crops reguiring good drainage.  Good
vields can be obtained with heavy wse of fertilicers and uoe of Time to correct
acidity.

Fnothe north the more cloudy and humid envionment sabes conditions
less suitable for Viveinia tobacceo and matze, although botin crops can he grown,
Pineapples aml some frnit trees grow well where irviation van bie provided and
so do coffee and tea an deep soils. Paslure tmprovement by resceding, use of
Fertaobizers, and irvigat ion, whervoe availabley is Glso possinle for dairy farming
near lacye ucbon areas. aetiecaly however, the strangly Leached sandveldl
soils in the north muct be cegorded as pucr soils with a lower coonoinic potential
Lhan the moderately deached soils in the south, Inarveas remote from roads,
markets, and bortilioer supply centers, forestry and ranching are the most
suitable nsies tor thege aoils,

2o Bleaehd Sawdveldt Soils==These soiis differ from olier sandeeldt
soils in haviug oo npper 500l Laver vhich appears winite when dev, Under wouod Lo
the surface Tayer mas e dorek srey because of humus staining bot ploved icelds
appear white when devs These soils cecupy some s hwost teve D uploand arveas. They
have been seen near Hobwe and other places in the centeal provipee but Uheis
actual exttent i nol vet Lnown, nor is Uhe Lype ol rocl over which Uev are

developed,

Protile No. 17

Soils veference:  Leached sandveldt.
Classification:  Fervallitic (Le).
Location:  Near s, Northern Province.
Topographv:  tent by sloping, slope 19%-27.
Parent wmatervial:s  Samdstone.,

Annual vointail: 20 i,

Desceriplion:

Al O-6 in. darvk brown (7.5YR 3/2) Loumy sandy stiuctureless; soft
.
when dey,
B21 O-18 in, brown (7.5YR 4/4) sandy clav Joam; wealk, verv fine

stubangubae hlocky or crumb structure;, frischiv wien moist.
322 18-60 in, strong brown (7.5YR 5/0) soandy oy Toam; weal, very

Fine subangular blocky or crumb structure; friable when moist.
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2d. Chipya Soils--Chipya is a vesclation Lyvpe oceusring wainly in
high raiofall arcas.  IU is particotarly widespread o the Luapnla Valley.  The
name s ogiven to very tall grasstond, sometimes with bracken Clera), which burns
so Piercely that few Uoves vomain. -

Chipys vegelation can occur on clays but the Lo "chiipva soil' s
nsually applicd o strongly Teachod sandee LU soils which have o black or very
dark broun color to o depth of 50-100 v or more. This color ceems to be die Lo
ash from the burnt vocctation, not to . hioh content of hume . The soils are
very strongly acid aad very Low in plant natrients.  The opinicn ol the DUS
survey Leam whirch made a broad ceconnaissance soid survey of the northern and
Luapula provinees was that, on batance, chipva soils were stightly Tess fertile
than the survoundin, stronely Teached sandveldt soils,

Fnosome areas chipea soila remsin vucultivated,  To other areas,
includine the Loapnla Vallev, they arve widely nsed tor casuava.  This is a crop
which 14 tolerant of poor sandy soils Calthougi U produces hetter vields on
good sottsj. For meice . soecshu, sl aned beans Lo be prown satisfactorily,
Fiming would be necernary anowell an redatively teavy use of nitrogen and other
Fertilizers. Tree crons can be ovown if proetected oo tire and adeguateldy
fertilized, amons them, oot palme and matigo ot Ul Loapuia Valbey.

Soo Bavorse Sandi-cThe barotae andn ave treated an g unil oon e
Soil Hap of Zawbia. Tu fact they anclude sceveral cintinet lincs ol soil. The
differences are part iy dae to ditierences o Lhe minecal componition of the
sands in differvent avees, partle to differences in chimate, ol in seme casces
perhaps, partly due to differences which devetoped under post cliatic condition:.

The cizcmaior kinds ot soil now reconuized wee dencribed below, Mo
detatled deseriptions ave given tnosoidl Survey Bepors Yoo 11 e 19775 soil HINE

of the western vravinee shews Che distribation ot the i o seias with o Lhig

wovinee., This vo sro b o biahby cenevalieed map. No canivaleul Wen s novet
A } i 5

avallable Tor Bavotse vands areas of the northwestern and soalhern prouvinees hut

the Barvotse sands v foown o Le waeh Tess estensive in Hwinidonaa district

than is showe on the JSofb Map ot Jawmbia,

S Hodervare s Legchod Red Soils-=These are red or coddish brown
soils, mainly decp cands, but atso including some soils with Poamy sand Lo gandy

clay loam textore in e subsoil. They ave shightl o medim acid ol have

moderate contents of calcimn, magnesium, cte.,



These soils aocur G0 0 narrow sl fpoatoni thie cdye o U Foanihed
+

Valley between Senana and Scbiele and nene e Rabicnpo River in Lakuiu distiric:

Small patches cooumy Slone the Luena Valloy (a5 nen s Sangansod o cd o elocevhiere b

much less extensivels than o sugsestod by Uhe areas iUl svibo b TROGT Ui
Soil Map of Zawbia.  Some voed sonds in Lhoe fabompo and Livioyslone=haicmo arens
may be ol this type oo,

These woila o oD deaned Lo crevssively drained. Thev aeo cane 1
cultivate and they peomit vreat freedom ol raot devedopment.s The vich of oo ion
i

Pielda aie cloared on sloping

tsosmall unless very Ve soits dinowhich case
conservatyon baprs shenbd b,

davze s Vi rnia tahcon ) rannanut s, conaava . and it Ui, are
surtable crops. Good rebds can be obtained with ol e o Pertibirapn ot
Piming is not oecesaary (nnless dcrdiving feein b e such g cmmenoam o sulio
are used Tor o several vearads aive and Lobacoo are ern nuitan e Cropn ot
senanga becanie of the bower cainiall amd sorvhimg cod bul e h il el arve tore
rebiable cerveats Por tars aveas Novth ol Semanea additiongd 1 prirennnes ol
nitrogen may be necded after periods of Deavy rainiall Lo repiace nitsoeen Joot
by leaching.

Althoneh onte wmoderate Lo poor soil. et cena b st andarde (e e o
dronght in the sonth and vapasl feachiing of nitvosen v Ce b Uied ) T e Uhe
best apland sovis coonring i the Barotoe samds area. For Luis reason they
doterve apecial o sttent fon Pveocxtension workers Lo congoe Uhal oo guptoni oo
poactives are followed oo Uhat the best nse o osde o1 thie wadua ] bt Thaitod
resource,

3ho Strons v Leached Red Sandu-=-1his suboroap inctudes red to dark
brown sands which ditier beom the coils of subgrouy Lyoin hejng slrong iy or very
stronpgly acid in reaction throushout the protide el oin bhaving very Low nntrient
coentenls. Some Boece ohte sand o craing g he Poprient bile the podealie soils
and podzols desoribed oo subocoups S and e

These sofla cocur on the high ridees adjorming the Vambesd Valley near
Jonen, Kalabo o and for some wiles south of Senanaer. They abco woour on the
platean edee betveen Scohele ad Sulobezi and in ool patobe s \in the interior
of the Bavolse sands (althouch less v:-;lvn:ﬁik"ul),f Chan s siepented by ag, o "ie®
on the Soil Map of Zaabhiad. Pousibly some o the ced cands i e Rabemyo aod

Livingstone~-Kalomo aveas arve of this Lvpe.
b k



Except o where they orcur within rovest reserves, these scoils are usunliy
intensively Farmed.  Cassava is the main coop Logether with some vulrush milict,
Cultivation in casy and the risk of vrosion slight.  Thev are vowr soils, however,
better suited fov tree crops and Cassava than for e nsoal o arable cropn.

Liming and heavy use of fevtilizer wonld be necessary for cronndnnt s, maize,
Vivginia tobaceo, ad cotton {or which they e phveicaliy woll soited but the

ached woils nred to

cconomics of such practices on these dronghty and casiiv |
be caleoulateds In o Tocel practice the best cielas are obtained from small fictds
on which cattle have been Lraaled or staled to concentrate thelr wannre.,

Jooo vellow Soibi==These soils oconr extensively in Uhe cant of Kaoma
district and tocally on valtey olopes clvewhere.  They have aluo heon seen
between Chizela and Manvinga in novthwestorn provinee.  don the Latter area oad
in Lhe cast of FKooma Jdistrict the soils have a erovish hrown Satdy Lepsoil which
grades intc a wellowish brown subsoil vangiag (rom Tomny sand Co sondy clay Team
ndifferent soils. in some decp expsoares sandy clav foam materiai has heoon
scen continuing to 5w without change.  Verv taint grev and brown mottles ocony
i some sorls below -2 m and taterite commonly occurs alonyg dowbo wargines.

These soil, woinly occupy almost Tevel apland arceas.  They alzo ovur
on valley slopes inoavcens of moce volling velici. Their vellow color and the
presence of faint mettles in some soils supeests thal most of Chem are oty
moderately well draincd.  they aee no move than medinm acid and contoin moderste
cwounts of calcinm, mipnesium, cue,

rcent For o tew mites arvcund Kaooma town these soils are Hittle farmed,
This may be partly ue Lo ook of surface and well water for people to use in

these aveas and part!ly Lo the presence ol toetse

i

Py and game neay the Kaloe
National Parvl,  The soils are casy to caltivate but have an nnstable topsod |
structure, <hich mav conse problems From capping cod local erosion within lelds,
The soils need to be managed so as to maintarn a good crop cover and as much
organic matter an possible in the topuoil,

Maize and Vicsinia tobacco are beirg geown successtolly on Ulie Koo
TBZ scheme, although ot remaing to be seen whether satisiactory crops are obtained
i vears of above-average rainfall when the water table wicht e Liglh. tronadinto
sweet potatoes, sorvhum, bulvasio i lbiet, and cansava are alvo snitable cropr,
Good yields can Ve obrained undes zood monacement oo ladin: normal uoe of
fertilizers.  Liminyg i ool pecessary wvhen the soeris e newly cleared. Mowever,

the topuoils ave casntly Teached and ibming could cventugl by become necessary Lo

correct acicity in repeatedly caltivated oily,

@



Profile ho. 14
Soils 1efcrence:  Barolse sands.
Classification: Fervallitic (La).
Locarion:  Neae Mongu, Barolse Provinee,
Topugraphy:  Nearly tevel plain.
Parent material:  Sandstone.
Aanual roinfall: 53 iy,
Description:
Al 0=3 in, dark brown (TOYR 3/3%) medium o coarse sand; structureless:
Toose whoen dirv ol moist:s numerons 2rans ooty
Ct 3=12 iy brown CHOYR S3) medinm Lo coayge sandy slrucltureless;,
Foose wiven dev o moist; fard vonimerons prass roots.
C2 12-70 10, pale brown (10VE OS0) medium Lo coarne Sed g

structureiess; toose when dry or moist: few rools.,

Profile Ho. 15

Soils refercnce:  Barolse sands.

Clasvification: Yervallitic (hLa).

Location:  Near Samwala, Soathern Provinee.,

Topogvaphys Meaely level plain.

larcent matevial:  Sands Lone.,

Annual raintali: 31 i,

Desceription:

Al 0-6 in, dark brown (JOYR 3730 fine soand; strauctareless: Joase

when vy or woiat,

C1 G=38 fn, brown (19YN 5730 [ige sendy Paint, patchy dack brown
statiing; ctrocturclessy looce whoo drv oy moiot,

o 36-80 i, Tieht vellowish brown (ToYvR O/h) e

potchy s weliowrsh hrown staining: st rncturelesn ) ottt when dee,
3o P adiatte Soila-=These soils e mamed Joy el e siwilacity in
their surtace Lavers Lo the podools, the sor ) Aronpocese cieed oeat . Both kiode

! '

of soils have white sand en the ovenwd anefdce aned e opnanh appears very dack

srev, althonsh aetoalle conmists of om0 whn. sorted o aod hiach crenn
pavticles. The mole divfer noticeably fvom cacl other ip the subuorb. Wheveos

the poduols have o divk-colarod subsoil, the podeolic soits tave peole browvn o

\
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pale vellowish brown sand below 10-40 cm. This conlinues Lo preat depth becoming
weakly mottled vellow brown below 2-4 moin most upland soils but at less than 1w
in some dambo-edoe gnils,

The two soils differ in reaction.  Wherceas Lhe podzols are exlremely
acid in the Lopsoil, the podzolic soils are only medium Lo strongly acid in this
Tayer.  Thev ave strongly or very strongly woud fin the subusoil.

The deseription above applics (o nedvolic soils which ovcupy mosl of
the Barotse sands ovea cast of the Zambesi. Similar soils are bel teved also Lo
occur widelv west o the Zambezi on very low ridges rising above the sandplain
soils of suboroun 00 bn both aveas Uhe veliet is almost level amd dambos are
few and far apart. TU socms probable that (hese soils are wel o vears ol hich
rainfuall but this necds to be conticmed.

Podzolic sails developed in colluvial and torrace deposits east of
Sesheke, as shown on the soil map of the western province, have rather different
propertics from podiolic toils developaed divectly iu the Barotse sands.  They
are described helow ar brown podzolic soily, subprenp shy, Logether with vallev
soils.

The Bavotse sands soils comain almonst cntirely undey voodtand.,  The
reason for the lack of cultivation is not ent rely clears Cevtainty they are
very poor apcicaltuval soils with low antrient contencs and 4 low capacity Lo
hold both nutricats and moisture.  Lack of =i tace waler for deimestic use could
also have prevented settlement.  Bulrush miiloe, cassava, and Baabariva groundnuts
are the main crops grown where the soils are cullivated,

Podzolic soils have o Jow agriculturg! potential.  They would be
cipensive to fertibize Cand eventually to iy in order Lo prodiuce crops made

Sy

nncertain by dronghtiness duving dey o spells and possibiy by waiterlogeing in

vears of hiigh vaintal!l. Use of kraal manure 1s recomacuded, where this can be
provided, Lo produce sabsistence Crops or maize, sovehun, willer, groondnuts,
etes, around the fow setUlements Lhat exist. Theoe soils supportoonly o sparse
natural erass cover so peospects for o catt e Srazing e poar. Ut lization for
natural forest prodocts seem the most 1ikely prospect for many vears Lo come.
Seeo Hoddzols==Poduols e soils in o which oither :‘;‘U’l,‘.'lllllllillllll‘, b,
oroany combination of these constituents had been wanhod out ob the topsoi) and
devosited in the subsoil,  Such soils ace cutennively developed tu the north of
Purope and America but they ave nel common in the Liopizs, vopecially in arcas

with o pronounced diey season, Such seils ovcur xtensively Lo the cast of

FA RS

W


http:direct.ly

1/

dongn and dn parts of the nostheestorn nrovince. 9 the case of Lhe Zambian
soile, 1t is husms which has moved o Uhe Loprond e the subsoin, possibly
together with some abuminam but with very Tittle (ron.

v seils cocupy alwost Leved upland aveas.  In Uie westorn proviae .
the soils ave interrapted by wany civeulae dambon i By the Lvena Flats.  The
soils appear Co b owei b degined,

Theve wo b ppear white on the gronnd sueface.  The topsoil i A0-50 op
thick and appears dock orev but it actual by comprices aomitare of white sand
cnd black ovganie pacrticles,  Tnmost soils this Paver bs nndeciain to o depth
of Tom or more by dari grevish hrown, wear by bimis s sUained sanmd. Thie
eventually prades doto pate brown or vellow saod wiiich hae wens yellow-hiown
mottles below 2=5 m. Inosome soils the Vopsoil io onderiaig by o loyver ol white
sand and then by dark bown sanag ot 12 m oo more.,

These are peobabl v the most infertile soils on Zambig. They are
cxtremely acid dn the topsoil {and in the while subsoil Payer where this coieoten,
Lower laver:s avo wery strongiy or strongly acid.,  Sultricnl rescerves are osliren v
Low, amd the soirs have o overy Lo Capacity to hold bouh notricnts and moist o,

Host o of these soils vemain under nainread woodland,  Near Monsn and
along the educ of cultivatod Jdambo sOibs, poor Ccrops ol cassava gl bulrneh
millet ave grown avennd setUlements. The soils are alse used Lo Provide poor
graziug for cattle 1o these arcas at Lhe Cime swhon e adjoining Zawmbeod
floodplain 1= {looded.  The crass cover is Very uparae, and Ui gpimalc lose
weight when kept on

Use of fovtilizers seemy mntikely to be cconomic on Uhone cosily
Feached saila, cxcepl porliops on small Fields where Pertibioers wmivht be used te
supplement wanure precsfded by oeatt e kraal b As on the podiol i seils, wtilica-
tion for nataral forelt prodocts seems Uhe most Likely prospect on these soils
For many vears teocome or gt Jeast until such Uime as the use ol olow=roles o
fortilizers micht become Coonomic.,

Jro Hvdeenmorphic Soits--tydeomorphic sorls are soils vhose proper

have developed au o vesuli of welness.  Barotoe sand sebis of this Eind inclode
the wet Litonge and dov Litonso soils vecnrring thong the cdoen o e upper

Zambezi Ploodplarn and noc hbeing dambon, atoo sandp o tolln oo extons
vivelv wogt of U Yombest g fucally i the aoviin o1 the e thnes o vroy i

Dambo soils, which e also hvidvomorphic soits, are dencribed an o separato

proup (praup /).
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The sandplain and Litougo soils have topsoits that are almost

black

a depth of 30-100 cm or more. Below this therve in vale brown Lo grey sand,

which is mottled vellow or ved in some sandplain coils.

The wet Litongo coils, and some sandplain soils o the northwestern

province, are almost peaty in the sorface laver. The dark color of
l b 1 ! R

in these soils, and ot the whole topsoil in dry Litongs soils and other sandplain

lower tavers

50i1u, is due Lo orvanic slainine and possebly mixtioe with ash From seasonal

grass fires but the actnal content of organic matter is low. Al t
strongly Lo cxtremely acid, and Cheiv nntvicnt=holding capacity is
entively in their topeoil creanic matter,

[l

The reputed tertility of Che Litongo soils is based more
favorable moizture propertics than on o high notricat content. i

Litongo soils henetit from subsnctface ivrigation provided by waltey

of adjoinineg npland areas of Barotse sands. HMost of Lhese soils probably benefit

of

also from manvring by howschold veluse, crop residues, amd in Lhe <

dry Litongo soils) kroal manure,

he coils

contained

on their

elfect

seeping ont

TLe

the

Some

Wl Litoneo soils are nsed intensively, especially Tor cavly maize,

harvested before the Zanbezi Vloods arvive io Janusyvyv-February.,  Many minor

crops, including vegetables, bananas, and sugaveane are also srown.
ditches or vaised bedo are used Lo improve deainaye. Hry Litongo o

which the witor table s deeper are used for truit Lrees, CanLava,

Surface

1 l:'.

and

in

vet-

[

d1e

season sunsisience cropgs. o Sandplain soils are only cultivated on small patohes

enriched by kraaling ov staking of cattle close to settlements. They arve widely

used tor dryv-seavon gracing., This s o1 sour dawbe Uvpe and of poor quality.

The productivity of Uhe Litongo soila, eopecially wvet Litongo soils,

could be increased byowse of dertibizers, fwproved crap vacicties, amd plant

proteclbion meastves.  As wmuch orcanie matters as possible should be

provided to

dry Litongo soils (byouse of kraal manere o compost) to provide a hetter capicity

to hold nutrients applred oo tertiticers. Keseoareh s necded Lo fmprove

qualtivy of srozins provided by Uhe samdplain soils,

4. Black Clave--This gronp inclodes teo units shown on the Soil Hap

.
of Zambias Katue clave, and sotonctaic yrey clays and sandy clays,

includes many arceas of black cloy dambo soils tooo suall to show on

this map.  Black clays oconrring on the upper Zambezi flodplan are des

subgroup 6o,

i

the

also
svale
¥ b'.'(i

the

!
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The black olavs are distinetive soils. Theds oot oo Leriatic
propevly is their heavy clay testure, which causces Chem Lo cracl: widely when dry
and become very stichy and plastic wvhen vet. They ave maiuty black or dark Pre
but some are a vellowish hrown tolive), Many contoin Dime vodinles ol oo vipriah! .
depth in the subsoil,

These soila are poorte drained. Most become very wel o during the rain
season.  Some on Lhe Hatue Flats ave flooded Lo oo depth ot I=5 by the end o
the rainy season.

Another choracteristic teature of the black clays is Chein rrrvegular

" A

surface reliet {(hnown by the Aistralian e pilpai™) . This consisls of o

5}

series ol smalt o videcs slomding 2060 cm above cireular depressions about 2-7

in diameter,

The sorls i the oilaai depressions are usuaily black i have no firs
nodules down Lo w meter o more. Thev crack wove widely Chan the ridee soils
sometimes with large holes where Lhe soil has collupocd, They Tie wet or £loodod
longer Lhan the ridoe soiloe alon,

The eilgad vidge soits are often browiner i color thren the depression
ot

i

sulls, cspecially in the subsoil. Lime nodules usua! Pryoccour within oo of

ground surface. The soils dev ont morce quickly Chan e deprension el

These diftevences, ocenvring williin o few metors o ol Glhior ) provid

complex soil patierns.  This can olten be secn o dilohes or cne valinngs . i
these soilys where the ditfercnces in color and in Uhe depth to the e o
may stand ont preminent!y. The differences are die Lo Lhe av o whiiolh these
clavs swell when rainvdter cnters the deep cracks nd o wets the lower ol oo
befoie the upper Paveror 00 the subsor b ds examined, Uhe face. o lavee woo:
blocks are seen to he shiny as hough polised. This 1s where tie blocks have
pressed and slhipped aoainst cach other while swelling.  The o shiny surtace:s are
called "shickensiden,”  Thev are characteristic tar this lind of auil.
Chomical by these soiis ave vey viche Their clay 15 ol type wilh o
Parge capacity to hald antricnts, The soila are oflen netairal Lo afealine in
ceaction threnghomt bt come have o strongly gl topserts There dee arpe
amonnts ol calonmn ol eencaim and wosU Sorls contain Lime ot e depth i
subsoil. Some coentain svpsmm an o well,
Utiteovtr o ot the high fertibity as Pimiced by thie dittionlt ol fend

propertics. Hanv o arce too wet Lo be cultivated duving the valny neason, by

where they are not Loo wet, ploving is wade difticult by the wory b b otate

[ S
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of the soils when drv oand the very sticky condition when wer,  Where they can be
drained and caltivated with heavy cquipment, they can be hishiv productive soils
for such crops as suparcane Gwith frrvigation).  Thev arve soils betler suited for
Large=scale than for small=scale management.  Host of these soils are used at
present only tor deyv-season orazing,
Profile No. 4
Soils refervence:  Kafue clavs.
Classification: Vertisol (Dj).
Location:  Kalue Flats, Scuthern Provinee,
Topograyhy: Neavby devel, slight gilpae micro relief.
Parent matevial:  Lacustrine deposit,
Annual rvaintall:s 32 in.
Desceription:
Al 0=3 in, very davk grey (T0YR 3/1) clayv; weak, finc :th):ugnlll;‘n‘
blocky structure, very hacd vhen drys numerous prass roots.,
Clgea 3=30 in, davk geey (OY 4/1) clayy weak, coarse, subangunlar bhlocky
Lo massiver many shickensidesy verey hard when dry; Uew, hard
calcionm corbonate convretions.
C2ca 30-00 0, olbive prey (5Y 4721 clavy massive, very i when

moist; common, hard catcinm carbonate conerelions.

Profile No.
Soils reference:  Solonctzic grey clays and sandy clays,
Classification: ilalomorphic soils (Ma).

Location:  Luanawa Valley South Gawe Reserve, Bastern Province.
Topographv: Neavly level,

Parent Material:  Sandy allavium,

Anonal rvaintattb: % ia.

Al
Desertption:
Al 0-8 in, very dack greyish brown (10YR 3/72) medium grained lowsay
sand; structureless; hard when drey, )
A2 5-24 iy, yellowish brown (TOYR 5,4%) medum Lo coarse grained Voamy
sandy stichtly hard when drey.
B2 26=48 Tn, o very davk arevish brown CLOYR 572 wmedion grained samge

Poams weak, coarse, subaneudlar blocky stencture; very hrd when

(ll"'.'.
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Severai dNTerent soldls series will oveninal %
within the black olavs svoap. Dawmbo Dlack ciavs e stready vevarated from
those developed i Katue albiviom, Withia the Kofue of lnviol claves s separaticn

P opossible fnto wmep e clevs vadly artoctod by sodimn Cand omet e boowa s,
nonsodic sorfon with flehter Lontured and stronaly avnd topasoids, and Lhone iy
young river albweinm vhich have not vet become calcareons o devedoped strong
cracking propertiog,

Stutlar sobdivisions probably oconr on Che Simnioha Flats west of
Livingstone {(shovn oo the Soil Hap ool Zambia oas "Soltonctoic groy clave and condge
clayvs™) but the propoction of sodimmeat fected soils under mopoaie woodlond s

shoa beres (black mopane clays occurriuy in the Luangws Vollev oy s

apparent !y hi
desceribed in subgroup ob below amd fachoded with 7Vl Pevo Sonda™ on Uhe Soil Hap
of Zambia. lopane colave occurring in the Guembe Vil e are deseribed in

subgroup 8C.)

Profile No, i
Soitls reference: Solontal o prey clays and sandy clavs.

Classification:  Haloworphic soils (M,

Location:  luanseas Valicy South Game Reserve, Fastern Provinee.,

Topopraphy: ety Toved

Parent material:s udstlone

Annual vaintall:s 50 in.

Description:

Al D=4 iny davk Leown (7.5YR 3720 sanay clay loawny strong subansnlar
blocky structure; very haed when dry, plossy surlaces on peds;
may vatev=rouided pebblos,

B21 G120 tny, dark brown (7.00R G 4G clav, atroug, prrisimab i and
subanoalae blocky stroctuveps very hined when drvy olay canlings
on pedocurd e,

B22 P2=55 vy dars brown €7.057R 4720 clay; moderate, subangulay

blocle structures very havd vien dry,

hoo Kartne B Al lovome-=This anit is an caample o o soil assecigniog

(U occurs on the o b side of the tatue floadpiaoin bolow the fteahiteshl 1o

i

site and was aapped doring the 120 survey of the Radae Basin in 19005,
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The associalion consists of long samdy videes standing from 1 oto 195 w
above depressions which have more clayey soils.  The ridges have eleessively
well-drained soils. The depression soils are dmpevieet by drained and become wet
in the subsoi!t duving the vainy season. Both soils ave strongly acid and of Jow
agricultural waloe. The association includes minor arcas of better soils suitable
for cultivation,

The wain soiln on the ridges have a dark preyvish brown sandy topsodl
which zrades ot about A0 cm into a brown to reddish l>'ro\'.'n subsoil.  This ususrty
continues Lo 3w oor more without geavel or rock being met. 1o some soils the
whole of the subsoil hao o Lesture of samdy clay loaw.  In others Coamy sand
continues Lo more than bom betore wrading into saudy lToam or sandy clav loon,
Both soils are povous and friable, vapidly permeable, and bave o Tow mois o
holding capacity in the woper layers.  They are strongly or very stronely acid
and have o Tow content of planl nutricats.

Host of these soila occur under dense thicket.,  The few cultivated
patches near the Katve Rives produce subsistence crops o maize, goronndnuts, and
vegetables.  These are poor agrvicuitural soils, with Little polential for agri-
cultural developnent, ecither with or without ivvigation., If development is
requived areas of soils have sandy clayv Toam testure st 15-40 cm should be
selected by detailed aoil survey,

The main soils in depressions bave o dark greyish brown topsoil which
is sandy near the surface and grades into sandy foam ot 10-19 cw. The subsoil
below about 30 cm is o pale brown nriable sandy clay Toam to ¢lay with many red
mottles.  This matertal novmally conlinues o 2=3 wm becoming grover with depth
Lot havd laterite oconrs in some soils at between U oand 2w, Theve are small
areas of somewbat better=drained soils which Lave vellow brown sibuoils with
weaker mottling.

These depression soils are steengly or ver stronpdy acid. They are
Farrly well provided with plant nutricents but theic suitaba bite o apriculture
Ls Pimrted by the foct that they become wet fo Lhe rainy sceason. Some areas ol
better=drained soils arve cultivaty, Tor subsistence crops but the greater pait

of the soils remains under woodload,

W\
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Proftite Moo 3

Soils reference: Habue bonin alluviom.
Classification:  Juveniic soils (Bo).

Location:  Muembowhid River, Centeal Provinee,
Topographyv: Neaviy Tevel tloadplain.

Parent matesiat:s Recont ailuviom from mixdd soncce.,
Annual rainbtalic U2 o,

Desceription:

Ap 0=5 i, very darvk greyish browh (TOYR 3/2) clay; weak steoucture;
Criable when moist, gradual bowndarye,

Cl1 5-10 00, daek browie C1OTR 473) clhav Toam; weak, coarse stroctme
Priabte swhien meist, clear boundary,

C2 TO=Te vy daets brown 770500 4,2 clay Toamy wany very brown 1oy N
S22 wett i weall, courne prismal e cirnctnre; briable when
moist ovadied honndary,

3 Po=24 s o boown (7000R 5/0-TUVE 4 3 sanedy oy conrse
prisme e stracture; driahlie when morst, clear boundary.

C4 2h-H0tay aibernating streata of sands, loam, los, and gravei in

Lhichess tvom Toto 3 duy slishit Lo stvong effervescence BULL.

Profile No. 10

Soils relerence:  Katue basin alluviom,

Classilication:  Yeriagimous tropical soils Persiallitic) (Jd).

Location:  Chibila Avea, Contral Provinee.

Topography: Neas level, WY slope.

Parvent matervials OLL alluvium from o mixed source.

Annual rcaintall: 35 1o,

Description:

Ap 0=5 i, veoy dack greyish brown (10VR 3/2) sandy Toam; wenls

Pine sebangulae blocky strnetnree; shightly haed whien drvy very
Friabio when woise,

A3 HelDoin, il beewn CLOYR 47 3=5/ 00 sandy clay Foamy weak, fine,
subarciiar Blociy strcture; leoed when dryy frcabbe when moint .
51 PI=07 o Do CHOYRG) sandy clavs woeuk, 1ine, subonenla e

blocky stouctures havd shen Jdev, friabie whien s Uy fow wel o g

Prrowo ot Ul e,
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l)l‘(?.’!kl’ll}.’ to weak tvl'll(‘, subaneular blocky strnctore: hard when
) b} & D »
FACIN

dey, very feiable when moisty many medim sUrone brown mot Ul ines

B22 27-40 tuy vetlowish brown (TOYR 5/4) clayy veak, caarse, prismatic

breaking Lo weall, coarse subangular bilo. oy structure; hard when

drvy triable when woist; many steony brown ol common, red mott]ings,
B3 A0=60 in, veltowish brown (TOYR 5740 clovy venl, Course, priomatic
strnctures shichtly hard shen dey, very friabic whon moist; many
brownish vellow and ved wottlings, fow Fine, rounded hard

aterite and maneanese concrelijons,

6. Floodplain anid Swamp Soils-=This group includes soils developed on
the upper Zambezi, Chambeshi, and Luangwa Ploodplains and o the Bangwenlhn,
Lukanga, and other majns swamps.  Apart from the fact that they arve seasonal by
Flooded or wateriovsed and are developed in alleviom, the soils in Uhere
Floodplain and swamp aveas have Tittie in common, and Lhey ave desoribed in
sepavate subevoups bhelow,

Ga. Zamberi SlTevial Soils--These soils oceur citensively north ol
Senanga in the western provinee.,  Smabller areas cast of Seshele, shown on the
sotl map ol the western provincee, are described with Che Valley woila in
subgroups 8boand S,

Horth ot Senanga the Zambesi Floodplain soils are mainly pale-colored
samds with o strongly acidy humic topsoil.  About HO%,-20% of the Floodplain is
estimated to have morve loamy or clayey soils. These have o o rong v oachd, humnie
and nmualty Poamy topao il cver womore clayev subsoil which io darh SUeVoor orey
and mottled vellow o brown to varving degvecs. Thove are omall areas of peat
sofls in permanenty wet sites The clay scils have Time and slickensides
the subsoil fike Che black vlavs of group 4, but thew have o stroneiy acid,
Foamy topsoil.  This tovsail has yesulted from a process of clay destrnct ion
Ceabted "levvalvsia™ which takes place o sceaconal Pv At toodiad notls that are

flooded with clesry water Coithout aliuvivm). This is the case ol e Hppey

.

Zambezi floodpbain whers most of the Tlovduater is devived by secpage from the

Barotse sands and ot Srom suvtace runol
The thocdn i ve thoded I=5 wm deep by the end o1 the Criny Geason.
The tevel varvies concrderably bram vear o vear, however. The Clood benins o

recede about Say and wost o L toodplain is above water by dalv-aungnst. Host



of the soily remain morst in Che subsodl Chiroush the dey seasen and Uhe vrattndes ey
remaing at a shallow deptlh.,

Host of thic floodplain is covered will grascland of varions types.

This is used for grazing by Lavge herds of cattle io the dry scason. Cnltival jon
is restricted to o seepage sone (Sishanjo) bordeving the floodplain and to old
setilement monnds (Liunlu) o Lhe locdplain,

Sishanjo aoile range from hamio samds, Tomms, and clavs to peat dn
different sites.  Some ave used for rice.  The majerity ave used Poe carly maieoe
and dry=season vesetablos using ditehes and rarsed beds Lo provide drainage.

Weed control s a problem o these moist soiits and busning of the topsor]
evenlually destioys the peaty Layver, Crops could be fmproved by uoe ol fertilizers
expecially nitvogen and phosphorus.

Lizulu soils ave arually more ctayey dand less huwice than succonndinge
sandy tloodplain sotis aud sowe at feast arce lime rich. Thev e used for
subsistence crops of maize, sorvehum, ot

The clavey tloodpiain soils would be very o suitable for ovice, cspecialiy
for Lransplanted rice grown with fevization alter Uhe ond of e colbd weather in
the dry season.  Because of the trecwency of channels and cansds on the Hloodptan,

T, |

frvigation could be byovimpie, saadl=seale wethods. Irripation froom shallow

wells might olao be possiblo Coltivalion ol Pong-stenmed vice varietl e

Cso-called "tloating” rice) i also possible in L 1 lood teaion bot Vieldy are
Fikely te be tower and more ancertain than with Lranvpianted ooe wariotieg,
Unfortunately (From the poiat of view of 1icoe cuttivation, theoe clay Loils
also provide the best ceazing land.,  This is ikedy Lo Tewd Lo o lash o
interests between traditiond catt e ouwners and cnloi tors .

b Loansea Al laviad soits-=The Luanpwa Yalley Loiln e painly heawy
black clavs similar to those desceibod in sronp bt they dachude morce Toaney
and sowdy sorls occurring on shiphtby bighor cidges told river banho). Ther
areoalso aveas ot abichtly hiches Lard which hove mertndy sandy noi s develaped
over karroo rocks.,

The most fevtile soils are Lhe Poamy vidge sordso They e developed

.
in old sandy altovnmg which b becone partly weathered, voleaoing Clav and
tron. They Tie aveve aoomal tlood Tovel.  These sorls are almost hiack o
depth of 20-00 w0 o0 more, orsdual v becoming davh Drovhe o Soneewhoal e dddioh

brown beltow.,  They are sandy Toam Lo osand clay Toam o5 Lexluie

1k

—
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These ave among the best soils in Zambia. They ave casy Lo callivate,
well drained but with good moisture holding capacive, and have o large capacity
to hold plant nutrients. They arve main!y uned Tor subsistence Crops of sorehum
and maize but are alse wol! cuited for cotlon, groundnuts, suntlower, burltey
tobacco, and other crops reguicing good soid o drainage.

Lower down Uhe floodpiain vidges, the soils becowe darl brown and more
compact in the subsoii. Cloamically Liey are as vich as Lhe woroe Foumy ridge
solls but cultivation is wade move difticult by the heavier consistence.  Haost
of these soils vemain under voodland.  The soils conld be coitivated by machinery
to produce pood crops of wmaize, ctos, wnder good wanapement . However, their
heavier consistence mway mabke them less saitable for croundnets and cotton.

Extens ve almost level aveas are ovcnpicd by black mopane clavs and
dambo soils.  The utter have not been caamined. T mopane clavs are almost
bltack, crack widely when dey, and are very sUicky and plastic vhen wet . Mot
arce probably badty sftected by sodinm in the subsoil.  Some Lhave omore sandy
Ltopsotl but most are clav from Lhe ground surtace.  Hany of Chese soils have
been badly trampled by clephants and Wippopotames, which has cansed local erosion
of the topsoil,

These mopane clavs would be difCicult Lo biring vuder cultivation.
Heavy cquipment vould Le renuived, except whe ¢ topsorts ave loawy.  Rice would
be the mest suitable crop Lo grow. frrigation might be necded both in the rainy
scason and dr Season in the dry val Ley climate, cxcept in some dambos which
remain wet thronchout the vear.  Small amounts of rice are prown on some dambo
mirgins at presont.

He. Chambesid Al lovial Soils==These soils have heen Tittle studiced Lo
date. The most cxtensive soils appear Lo be developed du tervace alluvioe, ne
Tonger flooded by the viver, hut Pving watevlogped during the raiuy season
hecanse of the Tevel veliel and an pervious substratan,

The terrace soils cxmined Lo date have Lad o dark piey sandy Lopooil
overlying o ovey samdy anbsoil which becomes more Foamy orv clavey and mott!ed
red with depthe The soils are believed Lo be medium Lo slrongly acid. They
occur under oracoland which (s eraved Py cattbe in the dry SCanon. Grasing
could probably be jmproved under good managdment ot {he sandy Lexture and poor
drainape provide these soils with o low Potential btor caltivation, cven {or

rice,

N~



Adjoining the Chosboesi diver, there is o narrow SUrip ob coasoni
tloaded voung alluvial soils on rather prvesular velict. The woils rance from
sands Lo clavs o testare. These solls, especially the depecasion claye, provide
good grazing Land in the div coason. Rice s SUOwLoin Lhie radny season o seme
arcas and conld be orown more widely with ivrigation in Che ey season bt
cultivation of this crep provides o clush or interest helween cultivators and
cattle owners.

Od. Swamp Soils--These soils have oitly been cxamiaed around Lake
Bangweulo but siwilar conditions probabl occur in the Luliinga and other PASHTRIH
arcas shown on the Soil Map ol Zambia,

The decper swamp avens probab by inctode Tarae areas ol peal soils
similar Lo those deservibed g sthureup /b The swamp margins have soils deve o
in allovium washed in oo succeunding upiand avees. This is probabily aeginly

clay but morve ooy or Sl Goibn oot on s liaht g Digher old yiver boanbs.,

These sovis abl b o dusk colored boaty Lopsoidl vanueiog from a0 fe
centimeters thickh on sandby vodaes Lo 50 G o mope bcdepressionn s She undecving
luyvr L5 HSHHI!Y srey oamd ot uedd yvlluw, brown, o red Lo vnryinﬂ degreeys jn
difterent soila,  Aluost (i comples ol these soils Lested have bieen shronele or
very strongly acid o reaction.

These sorle occur aader Swennpovoranaband ol o varions tuepes whiieh g

graved by pawe dnimaln, orpecig! Bv o lechwo s Rice cultivation would e

ponsible
but the irrcoulay fevel of Plhocding Drom wear Lo vear wondd pievide o problem
unless the crop was ovoun with Devivation in e dry soason.

Sanedy b lesn by adbjoinine Loke Boanywenln and the westorn end of

she Lukangs swn veabbly noece godtols s deseribed in osobecoap el A soil
section seen wear Laniva rest Boooe dnad o velb-deve lopod podieo! profile, with o

davk-colored tapronl el subson D and Lhen o thich codaioh brown taver
of humos Cov ivon husus s staining aud coment ol pon al o b=2 o vy samp s Peog
some of the rslonds are e w0 be cxatrvemels acid and DU seoms poobable tht

mosL o of these gande coiis Lo poeclzodss Thewe soits g el by rnterUite ban
Lhey ave ased for Cannava Caltivation aronnd ool Peaments (whes o U Sobin wiey D
.

cnviched by boaceaold vetusge, rncbuding Crsic remaonts g o wel b ooy animed ol ITTEHIS

emereta).,



Profile No. 23

Soils reference:  Seasonally waterlogeed soils. ' -
Classification:  Hudvomorphic soils (Na).

Location:  Near Kembie, Central Province.

Topography:  eavly level, slope Less than 19,

Parent material:  Limestone,

Annual raintatic 35 in.

Desceription:

Al 0-8 in, very dark greyish brown (10YR 35/2) fine sandy ¢lay lLoam;
weak, subangular blocky structure; siiechtly hard when dry; common,
redaish brown staining on root choennets,

B21 =15 in, dark preyvish brown C10YR 4/2) fine sandy clay; moderate
medium, :;ulwn_:;n!.'n' blocky suvructure; harvd when dry; faint, difinse,
reddish brown wottling,

322 15=-25 in, davk yellowish brown C1OVE 474) Pice sandy clay; moderate,
medium, sabangular blocky stractore; Firm when moist; prominent,
fine, reddish brown mottUhing,

B23 25-00 in, olive browvn UC2UOYR 474) Cine sandy clay; weal, angular
blocky structure; fivm wvhen moist; prowinent, vellowish red

mottlings; mwany solC, reddish brown concretions.

Profile No. 24

Soils referecuce: Seasonally waterlopged soils.

Classification: Hydvomorphic soils (Na).

Locaticn:  Near Lukanga Swomp, Ceatral Provinee.

Topography:  Leacly fevel, stope less than WY, Flooded for several months
nomost years.,

Parent matevial:  Allovium Crom o mixed source.

Avnual vaintaltl: 35 in.

Description:

Al 0-1 in, very dirk grey (10YR 3/1) mediwm to coarse sand;
structurelos s, loose when moisty clear h(_mml;u‘y.‘

A2 1-15 in, grey CTOYR 5/1) medinm to coavse loamy sand; structurcless;
loose when meisty abrapt houndary.

B2ty 15-48 in, grev (857 ) tine to medinm prained sandy clay loam;

woeak, very coarse, cobumnar structuce; Firm when moist,



e
49

B3gcen G=100 G, Tisht grev (Noj o) sandy oy mavsive; Uiem when
moist, many Jine, Lipht olive brown mwobClesy dew medim, il ium

carbonuale concretions.

7. Dambo Sotis-=-Dambos are scasonally or peyimancnlly wel prassy
valleys, depressions, or seepape mones on stopests Thive woida e hydromorphic
(with propertics due to wetness) fike thie seils or sithbprauy 5r,

Dambo soily are of waey Linds of ditiereat parts o Uhe conntry,
Biack clay dambo soily arve discussed in sroup G Solovotzic dambo soils, which
acenr locally on the platesn in the soathern provines e similar in propertics
Lo the grey soltonctzae soils described jp subproup Seobat oo addition they are
very susceptible to crnsion.  Other dambo soils are described below witliin Lo
broad subgronps: (o) prev dawbo soils aud th) dambe peats,

file subpvoup inclades o wide variely of soils

1
'
j

Jao Grey Damba Saig
ranging trvom sand to o oiay in o testure. o Uhe nortiean halt ol Lhe conntry, and
b permanent by owel dombo centess i Uhe seutin, the topsoil i oiten peaty for
some centimelcrs on bop fwhiore Ut is more Chan 30 e thiicky the aoils ave yveparded

bed n mubasonp Jh), o Elsovhore iU i dark srey i colov. Below

as peats, desos
this the suboog b i Some coior of BUrevoransans foon alwost o vhiite jn o gome sands
Lo davle wrey do oome claya, [ g v by ot Ut ed wit e yed bow ) Toown, o coed.
some sands onoval ey e Seepaen Zones have Laterite conerelions or Slhed L
Paterite fa the vabsoil. MotUliue decreascs witl depuh and the soils hecome
uniform grey in the iomanently saturated zone (Where this is reached hejore
rock).

Most baabo o ta of this Eind ore Felioved Lo be sUeongly or wvery
strongly acid in reaction, & few groy, Loaumy, dambo soils examined g the south
of the western provinee aie neuteal Lo alkaline in reaclion and some have soft
Fime and silica spots within 1=2 . These soils aee of bigher Levtilivy.  Where
they are not tao wet, they ave tned for wmaize culcivation. However) hieve oy
elsevhere in Lhe count ey most dawbo soils are used, of ab all, culy for dru-

season cattle praving. Verv tocally o the north smad ! patches ol rice are

Y UOWI .

Over st ot the countey vies would e the wont uitab] e Croep to o gray

POovadUivation of dambee was desived. Sinee i oot valdbews the dambo actan iy

)

occupics 4 seepage coue on Lhe lower slopes of e valtey o cather than an ool iy o

valley bottom, conditions would sencrally be move suitable 1o, Avyland cice

o
2

—
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(hill rice) varietics than for transplanted rice.  Most dambos do not vetain
enough water for dry=-ceason irrization bhut many are suitable for constrnction of
small dams below which small grcas of vice or other crops conld be iriigated.

Fnodmbos cn the platean o the south wheat s 0 possible Crop Lo wrow
vhere the soils becone dey enoueh for cultlivation by Mav aod tveigzation can be
provided.  Haize could aiso beoprown more widely, with or without irrigation, in
Lhie more Yertile dambos o the southwest if outlets conld be cxcavated Lo improve
dirainage.

With the exception of Lhe latler soils, the natuval fertility of dambo
solls must be regavded au Tow.  dleavy use ol fertilivers aay be necessary for
good vields to be obtained of rice or other crops and fiming may be needed o
corvecl acidity in Lhe wetter northern dambos . Loss ol nitvogen by leaching
through the general by sandy or porous secepaye zone soils may he cxcensive.
Puddling of the topsoil to veduce this loss wondd be an advanvage where there is
enongh silt or clav Co male Chis possibite.

7ho Dambo veats--These soils ovenr extensively in dawbos in the
podzol area ecast of Mencu. They probably occur in the center of wany dambos in
the northern halt of the conntyy too ad in the deeper, wetler, arcas of the
Bangweulu, Lukanga, ard other swamps. b the western provinee they generally
occur nnder sour dambo tvpes of geassland. In the woeth of Zambia iU is possible
that they also ocour oondev reeds and papyius,

HosU se-catted "peats™ that have been cxamined ave, in fact, mncks.
The difference bevwesn peat aod anch Ties in the difference in degree of
decomposition of orpauic materials,  In peat decomposition i only partial and

et plants can casily be revosnized, Tnowuck decomposilion

the Deaves and rools
is almost complete aud vennants of plants cannol be rovognized.  Talermediate
stages of decommosition are recepnized an omcky peat and peaty mmch aceording to
the refative proportions of peal and mncic present,

By detrartion pesty and wucky soils bave more Lhen 50 cm of organi
matevial at the sumvteces Those caamined o the Monge area usually have 1=3 m of

e
1

organic material,  This o predomivant iy mncky but includes some Favers of aore

LY
peaty material. The coils are black near the suelfoce vecoming beovner helow,
eapecially in peaty Tayers.  They overtic white sand ot deptin.
The eocd reputation of peat soils belunus to goils GOy ine inoareas

of lime-rich groundwater. his does not Apply to Lhe danbo peats of Zambia,

which are of o very strongly acid tyvpe. Such acid peats are Lypically deficient
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in nitrogen, phosphovies, and Geveral minor oloment s coteh s coppevy s wnee the
surface root mat is distucbed, these muely soils Gre too sotl Lo support machis o,
animals, o man. 1f they are artifical Ly dvained, the muck shrinks and may oy

$O hard Lhat it cannot be rowolled,

Noncethetess, dambo pects ore cattivated i peacta of the western province,

A central drain s escavated down the valtey center to Tower the water table gl

smali ditches are dog botweon fiolds Lo increase drainage. The topreil g

burned to destroy weeds G aelp the topsoil to become dry cnoupls for cenltivation,
Burning also conconteates Lhe Sparse uutvients the peat contains.  Haive ond
groundnuts are the wmodin crons vrown, wecds provide oo canstant probiom andd

Froetds may have to b Lot Dl low periodicn by oon this acconnt. Drsinave and
buening gradual by vedoce the thickinay ol thoe prat. After 20-50 vears==depending
on the oviginal thichness of the pealy, the size 1o the concral deaing, and the
Frequency of cultivation-=1 <00 Lhl wag origrna by 1=3m Ui ok may he oxhanor
altogether Leaving Uhn el cliving sterile saml exponeds This has abready happened
in o some dambos neay lenan,

Techuinnes for pesisncat coltivation of peat soidus are Known but they
would be diffienlt vo apply under Zambian climatic condilious b canay
arcas of the westoan pravinee,  Theoe Levimigques javelve rigid conteal i the
water table au the come fevel thronshout the yoear soothat the topuein ) aluays
remains moist.  The chte of shreinkage and wastage is o then coducesd aithough not
prevented.

Protile No. 25
Soils veterenoe: Floodplain soils.
Classilicat inag; dvdirwmorphiic (Nhy.
Locatten:s  Damwho on Chishing. Ranch, Luapola Province.
Topography: Nearly level, slope 0% 19,.
ParentU matecial:  Allaviun.
Aunual vaintall: 0 in.
Descriplion:
01 20 ing denre wmat ol grass rools, some partially decoemposed;
.
sporgy, black peaty material,
Al O-1/7 in, black tine humificed ‘lm.’xt_\' mterial,  Detectable nand
Practoen but very Jitcle clav.
ACg 17-30 tn, black in the upper part Lo very darvic ey CIOYR 3/ 1

the Towers sandy Towng very Iriable vhen moisi .
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slightly Lo strongly alkalioe and Time vich in and betow the harvdpan.  The ol
is of 4 type which holds netrients well so that despite the jow content of clay
the sorls ave somewhat better provided withh nutvients than adjoining Barotse
sands soils,

They ave nonctheless poar agricultural soils becanse of Uhe Low and
nncertain rainfall they veceiveo They are used Tor hutbrush wmilice, sorchum,
Livingstone potatoes, amd cattle grazing avound settiements but favec arcas
remain under natnrval voodband, Ireigation of thene vapidly permeable sinds
would he expensive and best used for vesctables and froit irees tolerant of the

frost which oocnvs In o wmost vears 1o Lhe Sesheke arca.

Profile No. 6
Soils reference:  Vallev suils,
Classification:  Pervuginoens Lropical soils (Fersialltitic) (Ja).
Location:  Loangwa Valley South Game Reserve, Fastern Provincee.
Topographv:  Nearty towol,
Parent wmaterial:  Sandatone,
Aunual rvaintall:s 30 i,
Deseription:
Al 0-5 1o, very davkopeeviah brown CHOYR 5/2) sandy sinele erained

Lo wealy subanoolar blocks stractare; sott o when Jdey,

¢l =24 in, vellowish brown (TOYR 3/0) saud; siogle wraing slightly
hard when deey weaky pavehy, dark staining.
c2 28-56 1tn, strang brown (7U5YR 5/6) sandy Toam: single graing hard

when o,

8co Bolometone bailo-~There soita ave developed cxtennively in Leved
basin arcas and "pans™ swons both the breown valley soits and browan podeolic
soila. They vange Feom daci-colored chavs under mopane voodbaad to ey sandy
or loamy hardpan soils ander crassland,

The davk-colored mopane soils are similae o black clay mopane soils
described G gvonp 4 anl saberoup obhe o o the Guembe Val e Ciese soida Lened L
be browner in color.  Thew have hich sodimm contents and some e saline an
thedr Tower Lavera, dhey ave poor aprivabtural ot bt occuld b deve loved Dor

Lransplaonted rice coltivation with irvigation.
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WA years Looachiove.  Afies provisien

rice foe several vears would he Ule bes

1 !
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The unit shown on the Soil Map of Zambia is highly sencralized.
Reconnaissance suyvevs, yning aivphoto interpretation, will abuost covrtainty
reveal some aceas ol soils suitable (ov apricalture. o such Billy aveun good
soils often ooy ws o browd or narrow band at the Toot ol steen hills where
material from the slopes above has washed down and accumnlated.  Such bill=toot
cones ave called fetile soils, bul picdwont soils vaually also benefit from
moisture secping ont of the bills.  Under zood manaeement, incloading soil

conservation measures, Lhey can be very productive soils.

Protile No. 1

Soils retevence:  Bock and rubble.
Classification: Lithosol (le).
Location:  HNear Manalaikwa, Central Province.
Topography:  Nearly level apland plain,
Parent matervial:  Sandstone or quartzite.
Annual vaintall: 33 in.
Description:
Al O=14 iu, dark brown (7.5YR 3/2) loamy sand; weak fine granular to
stugle graing loose vhen dry and wmoisty clear boundary.

¢ h=1

Py reddish brown to o vellowioh vod (5Y1R 4745-470) Toamy sand,
weak Pine grannlar to sionele graing solt when dry, Toose when
moist, nonstichy when wel; containg tew Lo many subrounded hard
laterite graveils up to 1O mm in diameler and few quartz gravels
Camount of srevels inceease with depting.

Abrupt, wavy houndaey,

Cm LO=154F ey massive baterite couet with black, red, vellow, and

hrown colors.  Sand common i the pores with a tew subangnlar

quartz stones up Lo 80 nmoin diameter.

Profile No. 2

Soils reference: Rock and rubble.
Classification:  Lithosol (Bd).

Location:  Southeast oi Choma, Southern Provinee.
Topopraphy . Hilly Yamber i escarpment,

Parvent material:s  oca schist.,

Y



it

Annual rainfall: 132 in

Description:

Al

Cr

¢2

€3

Remarks:

0-5 fay dark reddish grev to weak red (G5YR=2.5vn A0 pravelly
saidy Toam, reddish brown (5YR 5/3) whoa dryvy  moderate, Cine
granuiar stractures  Solt to shicht by herd when dry, phtaol;
clear bovadiry. Gravel consiscs of Wy pieces ol weathored

mica sehist and fts saprolice,

- o« . . ‘L e N . i i b
=15 i, red (LUSYROA/6) eaveld Loy stony, sandy olay loamy weals,

Pine cranelar strucioares pib L./ ke boigidar . Horizon

conuits ol over Y50 wesrnered mica seinioU el do caproiite,

=40 Doy wendhiorad mica sehist and saprobite v ped (2,07

4700 Titms o wead heered Favesy  dilrnse bhoundars, .

A2-00 in, weathiorod wica sehise with reddish browie (A.0YR 4740

Films on weathered Yaces;  pHoo.4.

Surface stenes and outerops are common in the surrounaing aren,
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1. Identify

I,

e

]

d.
.
o

<.

hitts in areas aor vield TEQUired Lo omeet

Cr

fiber production goats and esiimate 1noreased

requirements needed to meet these gozale

o oall histard er consumpbian

cal data relatec Lo fortilz

istrict fram 158119

inancial resources gused by the Jambian fertilizer

d bt project future funding required

by cultural region the three maior factors which

1 farmers, emergent farmers, and traditional farmerc

S

ayses each group to invest in fertilizere? (farm <ize,
o education, status)

do they get theire information?

Ny of each group use recommended fertilizer rates,

me of application, complete nutrient application

ding l1ime»?

aroups are mosztr difficult to reach?

what factors have limited the uze of fertilizer in Jdambiaz

unavailability of fertilizer or ceed

farm ar institotional cpredr i

crop marketing faciltie

hiah prices for fertilizer or other inputs

tases

lawy crop prices

Food Hmports

inadequace Knowledo: of farmer
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Determine how fertilizer prices are ety whether margins

are sutficient and examine the use of credit through the syatbem.

Tdentify current poticies related to fertilizer e, xnd

ttheir impoact,
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e Industeal
Ve production subsidy
e transporbation subsidy
3. raw material subeidy
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4. labor zubeidy
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B. Agricultursl
o taem sutysidy
2 Credit subiaidy

deoandhirect cexntension, cesesrch, conperativen, etc.
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transpart, storage and Jdelivery to the f2rm.

Describe ewizting zrstemsused For recsipt of oz s o ale,

the

requiremsnts,

A,

t—

distribution of finished producis and forecsziof future

1

Discuze conrors of intarmet ion and mevhods uzed in szled

forecazting for each market Segmen . and desorile how these

ed din o plannming diztiibudion,

o
=
Q]
e
0N

boe in-ctound madez or transport, recerwing facilibies,

=
D
4]
]

handling procedures, and Sestem Used Tor MGt Taas L I g e e 1 4
torganizational ztructure, planning, coordination, eecution
aned conteol,

Cezcritie the seasonality of consumption for VYPNR zno 1955,

by product, by manth, by diviciaon.

Decscribe the order proceselng svetem

i

By meznz of charts, shos rogloes of movement by oriain to
tarm, b product, ke fmonth, low division,

By means of tables, zhow lacating of early sales by rueal

depat or somidlor retail aut)et,

(14

Determin: wver age distance a farmer must travel o puroha
fertilizer in each provincs,

Dezcribe how forbilizers aremoued trameuraldepats te forms.
What 1z the arorage gize of purchaze i each worietl coogmont ?
Coez be bus more than one Eype of Terodducs oo flhe come o
purchiaze™ Doaes he apply ar store (= uuruhueeh KN EERTRIA N
Dezcrilze the flow or changes ot tle af the 4oty rer
products w0 thos move {rom hanUFac tUler Lo § g e,

Summar ize the phesrcal Flow, the (ntarmat, o e, Lhe

title flom and the Frnanciel andd Mohie Cag b fboan v thout the

(¥
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distribution svestem.

A

Describe constraints, courcect losses, scheduling prablems,
effects on product quality in current wvetem.

Deccribe existing packing oy spe;;ficatlon and survival
within the =ystam,

FERTILIZER SUFFLY

Tdentify the =zupply saourcesz of wvariaue fertilizers and products

and the foture supply pneeds by product,

&

B.ldentify cut-of-country, vott-shorer copply o,

identify izt iag fertilizer and 1ime production facilitics

b Jocation, dote, materiale used as teed stock and senurce

2. production levels for 1574-54 Compared with namepl ate
Capacity and production by product by month for 153l ~1%84

Q. oidentify any Factors which wil) increase production and
product quali by,

4. eetimate production casts

Jo dezcribe planned facilities (fap Vime production) with an
euatustoon of prabcbki bity af project compcletian and date
this plant vl achicve production Capabi b b,

tom

1

te bescribe procurement procedures
&, ForesaEiing amoant 2, mone, tendering cezasonal ity of
shipment, title
b oarganizatians invaluved
Co timing of receipts

suUpply facitlities

ba

A, porto-lerths, off-loading capacity, otk -handl ing

Facilitics, forwardng agueintsy shorage o rail o and



trucld losding facilities .
b, transit modes and Facitities
Co product packaging and shipping facilitics, cte,
d. storage size, Jocaton, stractures, handling procedureos
e, product title pazsages
f. management system
SURFLY DEMAMD
AIV.o To determine the demand for war ogs tertilizer products
i Zamboa from 1783d-195%4,
A Summarize domezbtic supply brodect i ons for Zambia (lotais

by provincs and by district for 1973-19

oo
o

1. by product
2. by nutrient
fooBummear i e consumption projections for Zambi s Ctotald and
by provincs and by district and project balances for
V=27 0FT0 oandg 19949,
e by product
2. bv onutrient
L. o Estimate nocds for Zambis Ctatzl)d and by proavince, ke
diztrict Cor 193337, 1970, 9949,
1. by product
2. by nutrient
Ao Provide infarmation an quantity and quality of indigenous d%ﬁDiiﬂEl-
.
major Fertitizer raw materials with ascecament b ominedyl e or
recoverable reserves and the ofticiencs of foprtilizer alid
Lime produstyon utibizing these materialz,

A b Nitrogenous fertilizer raw materale

e Fefinery waste



=l

D,

e
L.
-~
D

e
¢
L)

~4

Indicate which deposits have teen develaped and
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Lo
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sul fur
limestaone

potash =zalts ar brines

mas t 2]

mine

athor

b bEl, YR8, and 1953,

thoze deposites sl nawe

development

Froject

production

requicsments for raw mater

Facilities, showing oo
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Uz

quantitiee
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protern itz
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el eting
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requirenents,
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TERMS CF REFERENCL FOR TERTILIZER SUPPLY ARD MAREUCTING PLAN TH ZAMB LA
Based upon an aniysis of the data concerning the existing fertilizer
system and fhe supnly/denand rovecast o plan to wake fercilizers available

o
|

to farmers that wonn efficiently weet theiv noeeds at the least cocial cost
to Zambia will be prepaved.  Such a plan will enunciate o wackeiing and supply
system tailored to the ecconomic, social, cultural, political, Tegal and

financial envirvonment of Yambia.

Describe the concept. and methodology to establish the capital, managerial

Skills and OﬁQQH;ZHLiOHVtOASGTViCp‘ﬁﬁQV(EUﬂJJJﬁQP.SUQEQK:H“”_

Farieer's needs
Retailer seloction

Marbotinag services of research education development

)

1) Sales adoini . iiration
) Distributiun aanagenent
)

Supsty et neesnrerent

g)  threganisation b volicies

Describe the requicad organizational structures nceded initially, for

1927 and 1594,

Phivs ina of wores2ing and supply operations

) Marcketing coisunications - rorws, records and veports
) Job ddescriptions and Piwits of authority

Budnets

Product Plan
(2) Products %o reet dagronomic requirements N
(b) Domestic production

1. dtiteogen products

2. Phosphate Study

3. Lime Study



[

Vi

(c)

(a)
(h)
(c)

ful}

(d)

(a)

Ofi-shore procurement
1. Raw materials

2. Finished products

Bulk- Blending Study
How products

Facility requirciments
Supply alternatives

Pack vging

bales Plan

Sales obicctives by product, by rural depot (retailer), by month.

Projuction if ~ales for next 5 years by produce, by divtrice.

Consideration, of product quality and type, packagine cequirements, pricing,
oveient constroints and organization and govecnment policies are
considered, planning ng execution o all Chrenoic research and service

activitice.. eoovovides every iciures and alier widerinle to Lhe

advertizing educational and prowotione ] wetorials.
Asoils testing and fertilizer vecomendation system will be studied
For assiguuent of Field and regional agronowisls, ete.

Transport and oquipment coquirenents

Budgot

Advertising and Siles Promutional Plan

the puvpose of this plan is Lo identify areas where efficient
cormnications systems can be used Lo suppurt the operations of the marketing

organization:.

After an analysis of the information base, opportunity areas for the
production of Uraining materials, Lhe use of newspaper s, radio, cinema,

signs, porters, specialiiies will be established.

Adetailed action schedule for use of media cte will be prepared for

the first year.



1o

d) A system for the evaiuation of
Identity opnortinizics to sales -

sstablish sales Strategy

g%

Specily a detiited sction schedule with Cixed responsibility and target
data for conpletion for che fivst yvear ectabilishment ui the cales
organization. Such itei, that are inciwded are velailer survey, sales
forecasting systen, revailer {(depol) manajger conwracts, olhor
organizationtl contracts, teaining detes, saleo Lerns and policies forms,

records and reports voquired.

(9)  Receives anproves and Leansmits ceders Lo disteibution manager.

(g) Assigument of Sules terriltories, rvegional or provincial managers, etc.

(h)  Coordinates with marketing services and Jdisiribution

(h)  Transport requirements

(i) Budget

V. Agronomic tlan
(a) Demonstrations, fietddays, farmer mectings, form visits, retailer
developront ad Tinidted ficld vescearch will be the educalional activities

conductoed by field agronoaists.

(b) For first vour o organization, a detailed action schedule citing the
postings, assiynzent of tunctions, provincial supervision will be made

k]

for ecach agronanic activity.
(c) A chief aaronoist will be responsibic for Lhese actions will be establishe

(d) An in-house organization will prepare camera - copy for veproduction

and teaching materials for use by field agronomists.

(e) Budget.

VIT  Market Rescarch Plan
(a) ldentilies available data
(b) Collects needed {ieid data in cooperation with field agronomists, sales

personnel and warchouse supervisors.

e~



(c)

(d)

(e)
(f)

(g)
(h)
(i)

1/
Studies docuwents Trow Central Stetistics office, agricul tural
developwent projects, nationa]l nlans, rescarch veporte, obc,

Mainrain files needed to prepare aunual marheting plan and required to

appraise portormance.
Consolidates waonthly sales forecasts

Maintain data files for supply, marketing, financial, product line and

other plans.
Evaluate the economics of fertilizer use at farmer level
Conducts studies as a basis for subsidies and price support prograns.

Establish an annual action schedule for first two years of organizational

operations.

Distribution Plan

(a)

(b)

Lstabliches o nhysical discribution system for transportation, warehousing,

inventory control, documentation and wanagenent of Lhe systen.
Wil trancport vlan

L. Frodght 2aces

2. Structure of proposed system

3. YMagony requived, design, and maintenance
4. Distribution zones

5. Manual v wechanicad handling

6. Fockages aad Pallots for reil movement

7. uperation of pait oshipment

Handing rethods study

Harehoasing

Lo facilities: ) Location, size, design.
2. Storage nothods

3. Inventory conirol

4. Handling neethods

5. Shipping syetem

0. Munagement and operations: 1) Documentation procedures & reports.



(e} Primavy and socond: - 49 Ueibution coslys companions
(f1 Special plan for pere facilitics.
(g) Bulk storige sias, if any.
(h) Blending vs. coipounding requirements, if any.
( Recormended covernnent policy.
( budget summary and orecast
Capital

1.
2. Uperational

Price Plan

(a) Costs of Products
(b) Marketing marqjirs
(c) Supply and distribution costs

o

e

\

/

) Price by urodnct at Faen Gate

) Analysis of arasent and brojected price policies
)

N

-t

Role of divect and indirect Fertilizer subsidies

Personnel Development Plan

(@) Organizational euployrent policies

(b) Subjects to b taught 1. 4 hasic marketing tradining for all personnel
employed in ke ting division, will be planned,

{c) A profec-iong] celling course for all sales persomel will be planned.

(d) A practice of sapzrvision course for ol managenent personnel will
be planned,

(e) A general wanagement course will bo planned tor all provisional middle,
and senior managers.,

(f)  Instruciional material For instruction fertilizers will be provided for

use in relailer and farwer cducational endeavors,
(g) Plans for ecetailor developmont will be provided.
(h)  Plans for farmer cduc.ciona imeeLings will be provided.

(1) Selected vrganization:1 personnel will be provided furmal educational

opportunitics outside of Zaubia.
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Fertilizer - Related Policies

In addition to those policics cited in pvevious sections, the Gi7 will

need 1o Foremlcte and fuploment several now bevbilizer related policies
for successial operation of Lhe feriilizor Supp by and narvkeling systom.
These include Le@iion poiicy, Tora crodil polbicy, 1w Lecnolugy and
input supply poiiciou: fara produce marveting policier: feirtilizor

quality control policics, and data doctmeatation policy.,

Agroservice Farkeling Concept

(a)

Plan

cquioment , chemicals, storage, credit, tools, and a wmarket for farn
produce,
Assistance in ccguircing appropricle inputs.

Sponsorship of educational activities.

for cstablishing the retail depol as o source of information, sceds,



Il

20

TERMS OF REFERENCE FUR TECHNICHL SUPPURT
of
[ﬂgJﬂTRQyQLfQ{ULizugywﬂHfUNG/wm SUPPLY SYSTEM

Based upon the acceptance of cn approved plan for marketing and supply,

prior studies pertaining to fertilizer sector, and prior cxperience, a 1imited
nusber of atghily technical personnel will boe requi}ud Lo ad.ise, coach and
Lrain various components of the urganization.  As vequired Tocilities are
instailed, and nevsonnel deployed, such “start up" personncl, L) provide
formal and "on-the-job" raining, () observe and rvecommend adjustments
during the exccution of the wany components of the urganization, (3) expedite
carly iduplementation through their appreval obscrvations and tinely actions,

and  (4) assure thal the necessary controls are maintained.

Initially, overall of the Ffollowing will probably be required for a

continuing baesin:

a. Fertilizer Sy ten Manager Advisor

(1) Gives advice to Manaying Divector, Makerting Manager and Supply
¢ Pp

Manager.

(2) “erves as Chief Advisor on fertilizers to Zambian government

organizations and dunors,
(3) Serves as leader of fertilizer technical team.
(4) Assists with policy furmulations

(5) Givey direct assistance to personnel selection, management and

develapment.,

b. DistriLl-ition Advisor

(1) Gives quidance Lo plans, organizalion, operations and controls

of the transport modes used Lo muve organizations products.
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(2) Gives guideline on the management of inventory, storage type,

size and location.
3) Gives guidance on shipping schedules.
N 14 N

4) Gives advice on required information, title order, and monetar
2 ?

flow relating Lo Feriilizers.

(5) Assists in the negotialions with carriers for transport equipment

supply.

(6) Assists with documentation of the systems.

c. Marketing Services Advisor

(1) Advises Chicf agronomist, Marketing Rescarch and Development Supervisor,
tducational Supervisor and the Sales Promotion supervicor in the

execulion of their responsibilities.
(2) Advises sales Hanager on the management ol all seles aclivities.
(3) Assists in the selection and Leaining of warketing porsonnel.,

(4)  Instructs on wmelhods and procdures for pireparing the annual

markz2ting and supply olan.

ITT - During the course or davelopient (1924-1994) other selected fertilizer

specialists way b vequired on a short-term basis:

(1) Agronomic and cconvmic researchers,
(2)  Procurcmont and supply of ficers

(3)  Training sunervisors,

(4)  Producticn cngineers

(5)  Persomel Hmagenent specialists
(6) Transpori Sngincers

Civil or wechanical engineers for construction and maintenance

Finance Soocialists

(7)
(8) Geologin: .
(9)
10)

sgricultucal policy specialists
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APPROXIFATE BUDGET Fuit TECHHISAL SUPPURT
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L ARHGLAN PARKLTERG ARD SUPPLY SYSTLM
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> b
Personal Services
Sataries and Dencfits including
Post difierencial for resident 247,500 259,875
Consuliants (3]
Salaries Boneiiis iop 18,800 20,680
Short-term ConaulLants
(J-man-nonths:
International Aiviive (5 families x 20,400 20,400
4 x $3.000 ¢+ enroute CLnenses)

International Aiviare (shoct-tern
J 12,000 12,000

Consultante - (.

shiipment of personal offocts

200Tbs/Family o 15,000 15,000

Shiiprient of perconal offects
GOOThs /tami e« 7,200 7,200
Shiipment of fand Snelhe /vaily % 3 3,000 32,000

v

International and local travel for
Resident otaff 0,000 . 12,000

Yehicles for resident Consultants (3) 60,000 -

Vehicle operation and maintenance 2,500 2,500
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—

HYousing utilities, ctc (3

Uffice space © $51.84

Office supplies and equipment

Support staff

Logistics for short-term staff

- Per diem 120 days © 588

- Local air travel

Administrative fee

TOTAL

YEAR 1
S

72,000

18,600

7,200

10,600

TEAR 2

b

72,000

16,6060

3,400

10,800

165,030

5 636,045

27



