1.3.3 Crop Descnpllons
(l) Ceveal Crops

Cereal crops in Zambia are maize, millet; sorghum, wheat and rice. Those cereal crops are
planted 954,000 ha in 1993, which shares 70% of the national total planted area; Maize is
dominant among them sharing 86 % of the total cereal’ planted area as seen in Table 1-40.
Consumpnon of cereal crops is estimated at 157 kg/capitafyear including imported cereal
crops in 1993 as discussed in section 4.1. Maize, millet and sorghum are cultivated rainfed
while wheat and rice are irrigated. -

(a) Maize

The planted area of maize is dommanl as much as 820,000ha producmc- 1,736,000 ton in
1693, Planted area of maize incréases 27,900 halyear as shown in Table 1-41. In order to

- ease concentration of fabour requirements, a number of high yielding vacieties (HYV) are

cropped. Their growmg periods vary from 100 to 145 days and the labour peaks are thus

‘mitigated. Maize is predominant staple food.in Zambia, and the producl:on however,
~ varies much year by year. “The causes of the variation are those by the price conirol policy

and by droughts. The unforeseeable variation by droughts gives much influence to the
national food security, " Supplementary irrigation for maize is however less payable as
shown in Table A2-3 (Appendix-2), so that the stable maize production through irrigation
for maize in not reallsuc The problems in the present maize producuon are summarised as
f‘ollows '

- The présent granary belt (Eastem, Southern and Central provinces) except Central
province is largely affected by droughts and the national food security may be
endangercd (See Seclion 1.3.5) :

- The unit yield in Western provinte is lowest in the nation as 0.97 t/ha as equivalent to a
half of the national average 1.84 t/ha. The cause of the poor unit yield may be due to
poor water hoidmg capacity of the sandy so:ls. :

. On the other hand, the unit yields in Northern, Luapula and North- westerri provmces in
the northern region are of less annual variation and at the same or exceeding level of the
national average. In the region hoe farming is dominant that expansion of cultivation
aréa is in difficulties. There also has a consteaint of acid soils. However as indicated in
Table 1 - 11, it does not affect much since soils at allowable low acidity are sufficiently
available therein.

In order to assure stable maize producuon under rainfed agnculture expansion of
producnon in the nonhem reg,:on is inevitable.

<Vaneties and Apphcablhty by Reg|0ns>

_'Accordmg to the Report “Evaluanon of‘ the Per{‘ormance of Zambia’s Subsector Aug,usl

1990”, a number of differént: varieties are ‘grown in Zambla because of large ranges in
vainfalls, temperatures and soils. “There are cuirently 10 different ' high yielding varieties

- available to farmers in Zambia, of which potential yields range from 40 to 88 bags/ha (3.6 to
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7.9 t/ha) under normal weather conditions and recommended cultural® praclises. ~ All
available varieties are white maize. Yellow maize and sweet com varielies are mainly
imported at present. '

Varieties MM V600 and MMV400 are open-pollinated and have been developed speczﬁcaﬂy
for regions that are subject to drought such as the Gwembe: valley or Western Province.
Their. growing period is shorter {han othet varieties, but yield potenllai is, however,

comparatively lower. Following table shows the characterislics of varicties and - their

applicability recommended by the “LIMA (cultivation) Crop Recommendatmns MAFF”.
Shorter growing varieties are generally recommended for the dry regions.

Table 1-44 Maize Varieties and Applicabitity by Regions

Variely | Growing |Potential Rccommcnd.lllon and J[l[]llC.lblllh 3

Period {1) | Yietd (1) -

- {davs) |(bagvha)| Nurthcm Prmmcc N Wcstcrn Pm\'_mce S
MMS0L | 130-135 66 - , Generally recommended, but not

able to cope with the ofien]
. . : ' occurring dov spells.
MM302 | 140-145 82 - iSuited 1o mixed cropping. NI C .
MM304. | 130-140 7 < " {Generally fecommended, but net
: ‘ : - fable :te ¢ope with the  often]

. , N P _ occurring dry spells.
MM6OL | 140-145 82 |High . yicld potential, mbderate o -
o ' resistance to streak virus,
MMG03 | 145-150 77 jWell suited (0 small scale farmers On Mazulu (*2) gardens MMGOJ
MMo6O4 " jwho may plant latc. perfunmies well in average year.
MM612 | 150-155 77 |High yielding,  moderate .
1 |0 lresislanée to streak virus, l S
MM752 | 155-160 |~ 88 [High yielding, pron¢ to steak] . :
virus if planted late.

MMVG0 | 130-135 53 |Composile varicty, suited to fow. Earh varielics with sceds of the
0 input, good  streak  virus|fint type.

: : ' resislance, _ _
MMVIG | 100-110 40 '{Early maturing and prondmg Able lo uSc whén lale planting is
0 early food, suited to low rainfallfconsidered. ('u'p to early Jariuary)

B arcas. ,
Lécal - . R - performed well in yéars with good
Variety : _ : _ ramfall o
{*1) .
(Note)

(*1): Open-poltinated varictics like Pop local variely.
(*2): Higher Mloodplain tands compoécd of clayvey soil,
(Data Soutree)

(l} Zamsced. (2) LIMA Cmp Recommendation, MAFF

{b) Millet and Sorghum

Mitlet and sorghum arec more durable 1o droughts. than maize, and are planted for food
security at farmers’ level. The planted area amounts to about 100,000 ha (7.5% of the total

cropped area) equivalent to 1/8 of the planted area of maize. Planted area of miltet and
sorghum increases 7,000 halyear. Production of miltet and smghum teached 69,000 ton in’

1993, which is equivalent to 1/25 of maize production. Their unit yields arg about 0.60 t/ha

eqmvalent approx:malely to 1/3 of maize. ‘Rainfed agriculture will be maintained for the -
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crops in future, and it is projected that their planted area will remain at 1/8 of maize.
(¢) Paddy Rice

Total planted area of paddy rice was 13,700 ha in 1993 and increases 660 halyear Paddy
rice is popuiar in Westem and Northern provmces ‘Total production of paddy sice was
14,000 ton in 1993. Paddy rice is exlenswely culhvaled mainly by small-holder farmers at a
low unit yield as 1.0 t/ha. Western province has a share of 53% of the nat:onal total planted
area of paddy rice, white Northern province has 27%. These two provinces have a share
about 80% of the national total. Farm gate price of rice is as low as K15,000/90kg-bag and
paddy cultivation by commercial farmers is hardly practised.” Meanwhile a verification study
by JICA reports that the unit yield of HY'V by intensive cultivation can be 4.0 ¥ha in wet

- season and 4.5 t/ha in dry season. Consequenlly the future subjects for paddy rice may be

summarised as follows.

- lntroduchon of HYV to farmers

- Dcmarcahon of Farmlands free from f]oods and accessrble to 1rrtﬂauon water in the ﬂood
plain, :

(8) Wheat

Two types of wheat, rainfed and irrigated wheéat, are cropped. The former was planted
3,686 ha and the latter 13,656 ha in 1993, and produced 1,944 ton and 69,286 ton of wheat
respectively.  Rainfed wheat is dominant in Copperbelt Province, but the yield remains at
tow level as 0.8 t/ha arid the planted area and production are unstable. On the other hand,
rrngated ‘wheat gives high and stable yield as about 5.0 t/ha, and the planted arca is
increasing at about 1 000 ha/year. lrrrga{ed wheat is anumpated to steadily increase the
planted area year by year. Its planted area is dominant in Southern, Lusaka, Copperbelt and
Central Provinces, which share 33.8%, 24.4%, 21.8% and 18.9% of total irrigated wheat
respecﬂve]y and 99% totatly. Irrigated wheat is generally planted logether with oil ¢rops as .
the first ¢rops; soybean and groundnut “These crops are supplementary irrigated by the
irrigation facilities for wheat. '

(2) Starchy Crops

(a) Potatoes

 The gross margm of potatocs is so hrgh as K1,300 OOOIha to K2, 400, ,000/ha with

supplemenlal ungahon that it can be one of highly beneficial crops from farm rmanagement
viewpoint. However, thc demand shows no substanlral increase. The cropped area in 1993

“is only 1,670 ha in total, and i mcreasmg S'Iha.fyear Most of potatoes 97% are produced in

three provinces as Lusaka (48%), Central (36%) and Copperbelt (13%) and consumed in
the same region. Total produclion is estimated at 3,600 ton in 1993, and per-capita
consumption levél is only 0. 45 kg/personfyear, accordingly the future increase may not be
expecied .

' Per'capit:a Cdn’sumpliqﬁ';iﬁid'] ton/ 7969,000 jﬁersqqs’ =045 kgfpersérr_/'_yéér
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(b} Cassava

Cassava is cropped mainly in the Nosthern three provinces and Western Province as a
secondary staple crop.  The planted area in 1893 amounts to 138,000 ha shanng 8% of the
nationtal total planted area, and this indicates the importance of the crop in the region.
Planted area of cassava increases 4,300 hafyear. ‘Luaputa and Northern Provinces share
63% of total plantéd area of cassava, while Western Province shares 25% and North-
Westein Province shares 10%. Shares of‘ other provinces are neOhglble small.

Total pl‘OdUCIIOR of cassava'is estimated at 233 ,000 ton, which is correspondmu to
consumption of 29 kg/capita/year.

Percapita Consumplion = 233,000 ton / 7,969,000 persons = 29 kg/person/year

In Luapula and Northern Provinces, cassava is planted mamly asa supplemental crop for
home consumption while farmers proceed fisheries in the lakes; because cassava is
cultivated with less tabour requirémérit and hatvested any time at necessity. O the other
hand, cassava is planted as one of drought resistant crops for food security at houséhald
level in Western Province. A constant demand for cassava remains based from their food
security and food habits though the calory of cassava is 1/3 of maize. The planted area for’
cassava in future 1S accordmﬂly pro;ected to grow along wuh the population growth.

(3) SUgar Crops (Sugarcane)

Sugarcane is one of most 1mporlant crops bemg at the second place among agncultural
products for export. The crop is cultivated in 13,000 ha by sugar estates and the vicinal
contract farners in and around Mazabuka in Soulhem Provirice, The farmlands are furrow-
irrigated and cultivation is fully mechanised. Complete systems from cultivation tifl export
through reﬁner}' by sugar factory have been firmly established. The present unit yield of
sugarcane is 104 t/ha, and achievement of the target yicld of 125 tha may certainly be
expected. The sugar estates have a plan to expand the planted area L to 21,000 ha in future,

(4) Pulse Crops (Mixed Beans)

Mixed beans were planted in 38,500 ha in the country in 1993, which corresponded to 2, 8%:.
of the national total planted arca. The planted area is increasing 2,400 halyear, and
concentraling to the northern regaon particularly in Northern Province as 70% of total area
or 27,000ha. Mixed beans are mapoﬂant ciops as cash crop and vegetabfc protein in the
- northern region, where animal protein is difticult to obtain due to far distance from lhe
livestock dominant provinces. Tota production was 23,500 ton in 1993 whlch is.
equivalent to consumpl:on of 2 9 kg,lpersonfyear in nauonal Ie\fel

Percapita Consumption = 23,500 ton / 7,969,000 p'er'sons = '2.9 kg/ﬁcrson/yédf' N
Above consumption level of 2.9 kgcapnafycar is evaluated as low consumption Ievel froma

national viewpoint. However, it is considered that most of mixed means are consumed in
the region and percapita consumption is much higher than that i in the northern region.




(5) Oil Crops

Oil crops are m\portant crop as a cash cr0p for farmers and export of vegetable oil for the
country. Vegelable oil earned 1.4 K'billion of export-in 1992, which was the third largest
share of export in agricultural sector.

Soybeans, groundnuts, sunflower and seed cotton are planted as major oil crops in the
country.- ‘Planted atea of oil crops reached 215,000ha in national level in 1993, which
corresponds to 15.8% of national totat planted area. Total production of oil ¢rops reached
136,000 ton in 1993. Among oil crops,. -groundnuts had a largest share of about 82,500 ha
or 38% of planted area of oil crops, and followed by seed cotton as 76,500 ha or 36%.
Planted area of oil crops increases 10,500 hafyear. Most significant increase is marked by
groundnuts as 5,600 ha/year and followed by seed cotton and soybeans as 4,400 hafyear
and 2,000 halyear respeclwely, while sunflower decreases 1,600 halyear ‘The reason of
decrease of planted area of sunﬂower seems duc to negative gross income of (-)K’4,200/ha -
as analysed in Table A2-17.

Most of oil crops, about 112,000 ton or 82% of total oil crops, was produced in Central,
Eastern and Southern Provinces in 1993, Yield of most oil crops seems to decline recently
as shown in Table A1-13 to Al-16. Oif crops generally need to grow in the soils, of which
acidity is over pH4.8. . For expansion of planted area and stable production of oil crops, it is
necessary to continue acid 1mprovement for existing fields and to seclaim new lands of
appropriate actda(y Oil crops produce stable high yield and earn high income when
supplemental irrigation is given. It is, thesefore, recommended to provide supplemental
irrigalion ulilising irrigation system such as for wheat.

(6) Vegetables

There is no statistic data on vegelabies in MAEF except old data of commercial sector for 7
years from 1982 to. 1988 as shown in Table Al1-19. - Conseqiently, result of water r;ght
sucvey has been applied to the study. Vegetables are assumed as planted and irrigated in
11,700 ha in 1993 and increasing 900 ha!year Total production of vegetables is estimated
at 466,000 ton {assumed by double cropping with 20 t/ha for one crop) in 1993, which is
equivalent to percapita consumpllon of aboul 60 kg/year This consumption seems
reasonably high. ' "

Percapna Consumpuon 466, 000 ton /1, 969 000 persons =58 kgperson!year

(7) ’I‘ree Crops

{a) Col‘l‘ec

Coﬂee is planted about 6, 200ha in the country in 1993 The planted area is mcreasmg, year
by year about 530 hafyear Coffee is expected as an important ¢rop for export. - Coftee

~ plantation is predominant in Northern Province (3,640 ha equivalent t0 59% of total planted

area) and Copperbelt Province (1,060 ha or 17%). Those two provmdes have a share of
76% of total coffee plantation. The variety of coftee is arabica in Zambia. Cofteée plant is

- generally grown in teinperatures between 18°C and 25°C, and acid soils (pH between 4.5 to -
'6.5) are favourable to grow. Thus, coffee is planted in high lands above about 1,200 m in
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the northern region.  Annual rainfalls 1,200 mm to 2,000 mm are desirable for coffee
plantation, and below 800 mm for arabica can causeé uncertainties in economic ife of coffee
plantation without additional irrigation. Cofiee plantations are, therefore, mostly iirigated.
The yield of coflce is estimated at 2.0 ¢/ha after processed under irsigated c0nd1u0n

{b) Tea

Made tea produclton was 716 ton in the country in 1989 Planted area was estlmaled at
about 140 ha in 1993 and increasing 5 ha annually. Tea plant requires anrual rainfalt
generally more than 1,200 mm, and comparatively cool temperatures but not frosted. Soils
are to be well-drained and acid generally betow pH 5.

1ea p!anlahon 15 generally eqmpped w;th an urngallon l‘aclhly and a processing facmty
Plucking of green leaves begins when trees reaches two year age, and trees are matured and
produce maximum production after 7 or 8 years afler plantation. Tea is e\pecled as oné of
exportable crops.

(3) Fruits

Major fruits are oranges and bananas in Zambia. ‘Total planted area of fnuls and producuon

are estimated at 8,130 ha and 142,300 ton in 1993 (Table l 40 and - 43) It is

correspondmg to 17.9 kg/capna consumptlon ' :
Percaplta Consumpnon = 142,300 lon/ 7,969,600 persons = 17.9 kgfperson/year

(a) Oranges

Orange was planted about 7, 155 ha in 1993 in the courltry Planted area. of orange is
increasing about 576ha annually. Yield of orange is estimated at 17.5 ton‘ha, and total

production is estimated at 125,200 ton in said  year. Main producing provinces are Northern
Pravince { 37% of national total ptanted area of orange), Copperbelt Province (24%) and -
Central Province (18%). - These three provinces share 79% of nauonal total planted area of

orange.

Oranges requares gcnerally weli drained soils and shghtly acid with pH 5 to 6.
Supplemental ircigation is essential for commercial production of oranges. Oranges are

generally most critical for water during blossoming and fruit- -setting periods from August
/September to November titl start of rain.

{b} Bananas

Total planted area of bananas is 975 ha in 1993  and estimated to increase 76 hafyear
Banana plantation is concentrated in the northern region, 47% of national total planted area!

in Northern Province and 33% in Luapula Province. - These two. provinces share 80% of
national total planted acea of banana. MAFF expects the yield to increase to 17 tow/ha; but
this study assumed the larget yield lower at 5.34 1onfha takmg preseit yxeld of 4.27 tonfha
into consideration, (Table 1-47) . S .
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(9) Flowers

Flowers are recently grown by comniercial farmers and commercial estates. - Flowers are
now one of the most important exponable crops in Zambia. There are two types of flower
plantation. One is production of ornamental flowers like roses, and the other is production
of processing flowers like mangolds which are utilised a Feed for yellowing egg yolk. Both
are mostly exported.

‘Ornamental flowers are produced mainly by commercial farmers under drip irrigation

system in a green house. It is estimiated to be planted at abut 250 ha in Zambia, mostly
concentrating to Lusaka Province {84%) and Copperbelt Province (15%). Two provinces

“share 99% of total production of ernamemal flowers. Zambia has a remarkable advantage

to produce ornamental flowers for exporting to6 Europe, because Zambia enjoys the summer
when Europe is winter. .

On the other -hand, processing flowers are recently grown by cotimercial estates in large
extent as more beneficial crops than previously grown crops like wheat. One of commercial -
estates, Masstock changed the crops from wheat of 1,300 ha to marigolds of 1,000 ha and -
papnka of 300 ha. Those are lrngated by ceritre pwot |rr|gat|on systems.

1.3.4 GVA of Crops

Gross value added (GVA)'éf crops a‘mounlé to Kfmillioﬁ 177,607 in 1993, which shares
about 60% of total of agricultural sector. (sce Table t-26) -

As shown in Table 1-45, trrngaled crops share 32% of total crop GVA or K'million 56,391
of which vegetables produce 55% of irrigated crop GVA. On the other hand, irrigated area
shares only 4% of total pIanted area or 53,023ha,

Table 1- 45 GVA ol' Crops and Crop Products in 1993

_ _ GVA of Crops : Planled Area
Crops . Total Crops Irrigated Crop Total Crops | lrrigated Crop

Crop Compo| Crop Compo Ratie |Crop (ha) Composi] Crop Compos Ratio

|(Kmillion) - sition |(k'miflion) sition o fo tiba | (hay o dtion to

: Total _ , _ “Total
Cereal Crops | 83,227.5  17%|  2,9135 3% 2% - 954,049 0% 13,636 - 26% 1%
Sarchy - | 11,8245 7% 00 0% 0%l 109482 8% 0 0% 0%
Sugar Crop | . 2,238.9  1%]  2,2389 1% 1% 13,000 1% 13,000 © 25% %
M.Bean/ 28,0998 . 16%| ~4,588.1 8%  3%| 253208 9% 0 0% %

OitCrops | N , ' _ ‘ . _

I Tobacco 53663 3% 00 0% 0% 6916 4% 0 0% 0%
Vegetables | 31,0194 17%] 31,0199 53% 17% 11,663 %] 11663~ 22% 1%
FruiVCoffee | 14,256.3 8% 14,2563 25% 8% 14455 %] 455 2% 1%
Flower 1,314 1% 3743 2% 1% 249 0% Y 0% 0%
Total 172,607.1  100%] 363906 100% 32%{1,363,052  100%] 53,023 100% 4%
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1.3.5 Fluctuation of Maize Production and Yield

Production and yield of maize are largely affected by weather conditions especially by
'droughls Yield of maize is not affected equally by drought through the ¢ountry, much
sevére in southern region and moderate in northern region. Yield fluctuation of maize was
analysed both for national and provincial basis utilising yield data for 12 years from 1982 o
1993. Yield data of 1992 were excluded in few provinces due to exceptional yield reduction
beyond normal range. Table ! -46 shows the result of analysis.

According to the results of yleId analysis in Tab!e 1-46, yield is exlreme]y tower in Westem '

Province as 0.97 tons/ha in normal year (IIZ years) and 0.77 tons/ha in drought year (1/5

years). ‘Eastern Province is also low in yield, following Western Province. - On the other

hand, Central Province keeps very steady high yield as welt as lower yneld reduction even in
drought year :

Yield reduction in drought year is relatively large in Lusaka, Western and Southern
Provinces as reducing more than 20%. Eastern Province, however, keeps smatler reduction
rate, but yield itself is law both in normal year and drought year as shown in the table. On

the other hand, northern provinces especially Copperbelt, Luapula and Northérn are keeping -
lower yzeld reduction as well as high yield both in normal year and drought year. In this-

respect, it is recommended to encourage cultivation of maize in the northern provmcas

able l-46 Prebable Yleld Reduction of Maize by Drought

_ {Unit; toas ha)
Yield [lusaka (*)] Copperbeli (‘enlml N _\\estem _Somhem Luapul,: Nockern | Eastern | Zambia
o Wesern |~ (*) ) ¢ M
1'2 yrs L&Y -2.09 .33 1.72 0.97 1.97 _ 208 219 .41 183
,!.’:?.2“ 133 168 2.0 1.32 877 1.4% 1.82 1.99 kN 1.62
Reduction -21.3% 19.6%%) 17.0%5 11.6%5 20.8% 49% 12 5' 9% 142%] 12.0%

{Nole)
1) *: Yietd daka of 1992 I'ms been excluded, lxxause 1992 yietd exceeded the range of 11100 )ears :
1) Aralysis is based on Log-Nenmal Distribution Methed. {Data described in Table AL-4(1), Appeadix1)

Yield of maize reached to about 1.95 tons/ annum in 1990, increasing by 0.02 ton/annum or
1% annually as shown by trend in Appendix-1, Table A1-4(1).

1.3.6 Present and Targel Yield oi‘Crop

Ylelds of crops have been sludied with a statistical data of crops for 12 years from 1982 to

1993, Target yields are decided referring to the Gross Margin Budget of DOF, MAFF and

_information of Zamseed, takmg, present yleld into constderation. Targel yields of rainfed

crops are considered to increase 1% annually ‘with improvement of technolog,y Such'_
increase of yicld is considered for some irrigated crops such as sugarcane and tea. The |

restilts are listed dcscnbed in Table 1-47.
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Table 1-47 Comparative Target Yields by Different Agencies and App'lif;'d_ Yields

Cross Margin Budget and Hocticultuce Section, MAFF Applied Yicld (tonsha)  1Zamseed
Tacget YieM (hags . ha) Target Yield (fons-ha) | in This Studv (tons ha)
.y Smail  Large ‘Smal  Large ’ ) Rescarch
Crops : Eg ient- Comenér Conmier - E:‘:: Conwmer Commec| 1990 | 20085 2045 ;:?uil or
: il cial . el ‘ cnl ¢iad . | Expsxinen
Cereals : : . E o .
Maize S0 % 45 &0 ] 23 4.1 s4| 195t 24 244 212 61
Rxe (Extensive) %1 - 80 20 R b | R T 3 100 *26 145 1L33] 102
Rice {Inlasive} - . *] 80 L 30 ' *0 nl- 24 - 40] 3350*3]350] 250 22-42
Sogghum ) S 15 45 1.8 32 A oske2|oaijors] 073 - .36
Aillet - Wl 100 43 0% 14 | 065*2]075]0381| 05} 1,25
Rainfod Wheat . 1 s 11 19 - 2. k- 10 1.7 20| < 4] - ey
" frrigated Wheat - 90 35 o $0] s00+3] 5900] 500 . 503 55
Stacchy | o : ‘ ‘ :
Cassava (Chips) 90] 175 (Tube) 1] 305 (Chipsy ' f 216423 248) 2707 206
Polatoes 10] 600 1,500 2000 )] 60 150 001342 %21 1541 1720 134
Sugar Crops ) : . ) - :
. Sugarcene C : 1) il 1300 wo=2] 115] 123] 108
Pulie Crops . . . - .
Minad Beans - N 6 12 151 ‘05 |} 1.4} 061 *2]|0.70] 0.76f 05l
Q1 Crops - : - L : L ) . - B
Saybeans . 90 3 18~ 25 it7 162 225 vz 2o ya0] V| - 223
Sun flower . 30 14 - 30 0 | 0.7 1.50 200] 048 2] 0.55] 060]  0.40 252
Saud Cottoa : M 700 4000 2000 | 070 . 100 200| 064 2] 0.74) 080] 063
Groundntits - 30 8 - 16 23 | 084 1.28 1.84] 041 *2] 0.47] 0.51 .55 1]
Cash Crops ) ) ‘ I :
Burley Tohdcco -t . . ) 079*2] 03818 083) 077
Virginia Tobatco- 1 ' 101 %2] 128§ 1.39] 116
Vegelables . : : .
Tomatozs 15 500 800 4,650 7.5 120 M8| 248 *3] 298] 248
Onion | 10] 800 160D - 2000 80 - 160 . 200] 200*3] 200{ 200
Czbbage *F . 1io000  §5,000 20,000 100 150 - 3.0] 200 *3] 200} 200
Carrot Y 116000 12,000 18000 60 120  130] 180 *3]180) 13¢
Letiuce ’ 1] 7,600 . 15,000 20,000 7.0 15.0 200] 200+ 200] 200
Fresh Asparagus U] 6000 12,000 18000 13| 60 120 18.0] 180 *3] 180] 180
Strawberry 1 1 2,500 33500 - 500013] 25 35 30| -50%3)| 50| S0
Giecn bean ' il 2500 - 3500 s000 )] 25 35 50| s0*] 59| 50
Pepper * 1 13,000 1) . - 130] 130*3]130] 30
Stinyulent . - ]
Coflee (processed)  *| ) 20] 200*1} 200] 200 0.9}
Tea (made lea) * ' : _ . 444 *27 5.11] 5.88] - 144
Fruit ' ‘ N - ]
Oranges - .* 1 - asooo ) . 250 (73 2] 200] 20 17.%
Mandarin M I : ' - :
Banana M 17,000 1) 17.0] 4112] 476] 5.08] 414
Forage (DM weighny) : R
Stir Grass - . 1 IR 12000 B - ~ooe] o] o] 120 175
Rhodes Grass o e | . ~ 13,500 13 13.5] 135°3] 13.5] 135 150
Lucorne - o . - 100 *3 | 100f 100] ils
Berseem Clover * 120 *5| 120] 120]

{Data Sources)

1. Gross Margin Budgv.l Sepionivr 1993, MAE.

2. 1) Farm Managemwnt and Horticuhure Section, MAFF.
{Notes)

LYl in haas is officil cepor. (Convertad 1o tans ha for convenient to eeler)
2. 4. lrigated Crops

3. DM: Dxy Materiat Weight
4. 41 Yiel is trendéd by actual yicld and mctcar-c-.l ty 195 por anfun.
+2: The ktést or avirage Yk fias been applicd dud to unsteady yiels, Yielis mw;cclcd 10 inerease 145 por annum
*3; Commercial basis yield has bivn applied f futl irvigation development from inis Tabsfage
4 aof considered a3 a ¢rop for future dc\clupmcm
*5: c\penencc«i in Epypt and fran.
§ Cassava: 175 bags ha (90-kg.bag) by MAFF in Caasa\a tuber = $5.751ha
Chip weight = 1575 thax0.2= 315 tha
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1.3.7 Farm Power and Mechanisation

(1) Cultivation Capatity by Cultivation Systems

Mechanisation of cultivation is highly advanced in‘commercial farms. However, commercial -

farmers comprise only 0.4% of total farniers. The majority of farmers belong to medium or
- small holder farms. In these farnis, ox draughl system or hoe cultivation are predominant.
Ox draught system is commonly practised in séuthern and western tegions of Zambia.
However, ox draught system is not yet introduced so commonly in the northern region, and

hoe cultivation is predominant in the. northern region. Farsting -¢apacity differs by |

cultivation systems as shown in Table 1-48: Labour requirement of hoe cufuvation is about
5 times of mechanised cultivation system.

Table 1-48 Labour Reqluremcnt for Maize Cullwatlon

(Unil: !ha)
‘ o ‘ Culli\'alidn_ S}'gteng
Work Item Hoe Ox Draught Cultivation .| Mechaniscd Culm-allon
Cultivation 1 _ _ ‘
(manda_v"s) (mandays) | (Ox-days) | (mmandays) (lraclor da\ vs) |
Manure Spreading 0.0 %0 - 30| 10 1.0
Sowing . 833 - 1.4 12.4 35| - 35
Manuring Praclice 21.6 216 0.0 . 551 5.5
Harvesling/Post C 427 350 2.0 200 : 30
hagfvest - 3 L
Total L 147.6 800 | 17.4 300 - 130
Total {excluding 147267 710 144 23.0 120
Manure Spreading) -

(2) Workable Days by Regions-

Cultivation capacity is also largely aﬂected by climatic condmons especially by rainy days.

and rainfall amount. Table 1-49 shows the workable days for cultivation by the agro-

ecological zones. As shown in the table, workable days in the Agro-ecological Zone-1 & 11

and Zone 111 are 302 and 278 days in a year. Workable days in Zone-H| are less than ihat in
Zone-1 & [ by 24 days in a year.

For maize cultivation, workable days (Nov - Apr) are 124 days for Zone-I & l[ and 102
days for Zone-1I1. Workable days for sowing are 30 days for Zone-1 & 1l and 25 days for

Zone-1tl,
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 Table 1-49 Average Workable Days by Agro-Ecological Zone
Month Oct Nov Dec Jan - Feb Mar Apr May Jun- Jul - Aug Scp Total
Agro- Eco!oglcal Zone-1 & 11

‘Workable Days 28.2 24.6 16.2 152 m 230 278 299 30.0 30.0 300 30.0 3020 ,
Nov-Dig (10 Sda\sl _ '
Nov-Apt 123.9 days B

Agio-Ecological Zone-11

Workable Days ' 27.2 216 12.4° l2l 146 156 253 29.4 30.0 300 300 198 2980
MNov-Dec " {1340days |
. “Nov-Apr - C0k6dys ]

{Note)

1) One month is oountcd a$ 30 davs.
2) Workable days for Maize Sowing: (Penod 435 da\s = 10 Nov. 16 25 Dec))
Zone- &Il = 408 x (45/60) = 30 days. Zone-1H = 34.0 & (45/60) = 25 days
3) Detail estimation of workableé days is described in Supponiing Report I, Irrigation -

(3) Cultivation Capacily by Regions

Cultivation capacity is estimated taking cultivation system and workable “day into
consideration as shown in Table 1-50 . Cultivation capacity of maize is restricted by sowing
capacity in case of hoé cultivation system, while it is restricted by total cultivation capacity
in cases of ox draught and mechanised systems.  Cultivation capacily by regions are
summanSed as below; ' ' '

Cullwahon Capacily bv Regmns
(Unit; ha!f'armer)

Agro-Ecological Hoe Ox Draught Mechanised
Zone - Cultivation  Cultivation Cullivation
&1 0.36 1.74 4.27

118 0.30 - 1.43 3.51

Table 1-50 Cilltivali_oh Capacity for Maize

4) Number of Oxen for Farm Pdwer

Agro-Ecological Zone Sowing Capacity _ Cultivation Capacity

Cultivation | Workable | Required Sowing | Workable | Required | Cultivation

System’ Days. mandays | Capacity . Days | ‘mandoys | . Capacity

(. ) ()= (l)fﬂ) - h ), (6) = (4)/(3)

n ' - {days) | {manda\sfha} _{days) |{mandays/ha}| (ha/farmer)

~ {Hoe Cullivation ' 833 | 1476 _0.84

1 & M{Ox Dravght 30 t4.4 124 710 -
Mechanised 3 35 ' 29.0
- - [Hoe Cultivation | - c 833 o S 1416
{tl |Ox Draught : 25 14.4 R (17 71.0
|>M¢cban'is'ed 3.3 29.0

" traditional sector on a national level as shown in Table 1-51.

Number of oxen reached about 266,000 in 1990, mcreased by 48% since 1985 in the
Increased rate of oxen was
higher than catll¢ increase of 7 % over the same period. Number of oxen comprised 12%
of cattle number in traditional sector in 1990,
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MAFF promotes the introduction of animal power utitisation in” traditional sector for
expansion and stabilisation of cultivation. - Southein Province has the largest number and
share of trained oxen (almost 50% of naticnal total oxen), and followed by Eastern and
Central Provinces as shown in Table 1-S1. These three provmces share ovér 80% of
national total oxen. Increase rate is highest in North-western Province, and followed by

Westera Provinces, over 200 % in both provinces. On the other hand, oxen decreased by

3% in Luapula, and barely increased in Northern Province.

Tfnble 1-51 Number of’[‘ramed Oxen for Farm Power in Fraditional Sector

(Data Source)

{1),(2): Animal Tractlon Survey in Zambia, MAFF, 1993

{Nole) '

Number of oxen of Lusaka and Central in 1983 are dmdcd al same ration m 1990, because of no
individual data for Lusaka and Central in 1983,

Figure 1-5 shows the relation between’ percapata cultivation area (haffarmef) and percapita

oX avadablhly {ox/farmer). As shown in the figure, both ox availabitity and ~percapita -
cultivation area are extremely high in Southern Province. Ox availability is also high in -

Central and Weslern Provinces, as 0.353 ox and 0.333 ox per farmer respectively.
However, percapna cultivation area of Western Province is extreritely smaller than that of
Ceatral Pro\nnce It seems that mechanised commercial farmers are scarce in Western

Province and percapita cultivation area is smaller. On the other hand, although oX.

avaitability of Copperbelt Province is very low comparing to Western Province, percapnla

cultivation area is almost same as that of Western Province. It is considered thal share ot‘

mechanised commercial farmers is h:g,h in Copperbelt Province.

1H-68

Numbér 6f Oxen Rale Agri. | Cultivale | Area/ | Ox/ha | Ox
Province 1985 1990 Share in Inér'case Popu. | Area (ha) fFamice| - - [/fanner

thead) | (head) | 1990 | 01990 | 1990 - | 1990 | (ha) | -

w | @ | (2-1¥(h) {3) RO O [ @3
Lusaka R 3 | I 13 2.8% C13% 33402] 39082 1.7] 0.9 0.220
Copperbelt 1,300 2,329 0.9%| 9% 60394  39,123] o0o6s] 0.06 0033[
Central 24,739 42,700 16.1% 3%| 120,986 163,844] 137] 0.26] 0.353]
NAWestern 300 2,375 0.9%] 692%  17,269] 31,847 o041 007 0.031
Westesn 10,000 31,700 11.9%) 217% 95307 65916 069 048] 0.333
Southérn 96,000| 126400  47.5% 33%| 133,022] 332,439 250 0.38] 0.9s0]
Luapula 500 487 02% . -3%| 109,826] 43,026] 0.39] 0.01] 0.004|
Northernt 4,200 4,620 .. 1.7% 10%| 181,935] 102,554 o0.56] 005 0075
Eastemn - 38,000] 47,960 © 18.0% 26%| 302,771 334049 L10] - 0.13| 0.158
Tolal 179,300 265,926] 100.0% $8%| L115,1128 1,133,900 1.03] 0.23] 0238
% 1o Cattle 9% 12%] : : '
Cattle 2,0756,586| 2,216,125 - 1%
Number (3) -




:Figure 1-5 Relation between Percapita Cultivation Area and Ox Avaitability

Relation between Cultivation Area/fanmer and OWlamxer

1 m Lt et e e e e . Sauthern Y
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On the other hand, both percapita cultivalion area and ox availability are very low in North-

. western, Luapula and Northern Provinces. For expanding cultivation area in Zambia, it
“seems that it is one of key factors to increase oxen number in these three provinces. Taking

into account less number of commercial farmers in these three provinces, it seems that it
may be necessaiy to increase ox availability o about 0.4 ox per farmer to achieve 1.00 ha of
percaplla cultivation area (national average percapita cultivation area) in these three
provmces Avallablhly of ox is also low in Copperbelt Province, ﬂ is also necessary to
increase oxen number in this province.

1.3.8 Post Iiafvest and By-Product

By-products of cereal crops, oil crops, sugarcane and vegetables are utilised for feeding
livestock as concentrated or roughage feed. Bran and oil cake are produced in milling
process of cereals and oil seed products, and these are utilised as concentrated feed. Stem
and leaf are utilised as roughage feed. By-products of major crops are summarised in Table
1-52. For evaluating the available amount of feed for livestock, by-product amount of
crops has been estimated depending on Table 1-52, Available by-product amount is shown
for 12 years from 1982 to 1993 in Table 1-53. Total available amount of by-producl is

‘estimated at about 263,000 ton annually in average as shown in the table,
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Table 1-52 Post Harvest Prt’)ccssing an_ﬂ By-Products of B‘lajor Crops

Gross Production | Ovtput Material, By-Products and Losses in Processing
Crops Whole | Stenv | Grain Qil Crops Sugaicane
Grain' | - Leal : :
Weight | Weight . :
' Mill § Bran | Husk | Losses | il 0l | Raw |Molass
y ‘ _ : ' Caké | Sugar | es
Production Ratio %o % % % % % % % % %
Maize 35 65| 8o 13 5
“Sorghum 10 6o 73 20 3
Mittet 40 60f 75| 20 5
Wheat : 35 455 60 33 5
Paddy Rice 32 48 60 10] 25 3 .
Sovbeans 13 65 R 6 25
Groundnuts 30 70 5 6 23
Seed Cotton 30 70]. -8 20
Sugarcane . | 75 s ; , _ - 1] 3
Production (tha) {t/ha) | {Vha) | (tha) | {t'ha) (Uha) {Uha) | (Uha) | (Uha) | (Uha).
Maize ~ 240 446 1.92] 0.36] 0.00| . 0.12 :
Sorghum 0.78]  LI7| 0591 o0.t6] o00]. o004].
“Millet 090 135 0.68] 0.8 000 005
Wheal 5.000 - 4091 300 175 0.00 025
Paddy Rice 100 - 369 240 o040l 100] 0.0 .
Soybeans 1.40 "2.60 - ' ' 0.08] 035
Groundnuts 0.51 1.19 0,031 003 ©0.13 .
Seed Cotlon 0.80 1.87 0.06] o016} €
Sugarcane (*) 125.00 41.67 ' S ‘ - 12.50{ - 5.00
" Note

1) Loss rate refers 1o the loss rate of maize in Food Balance Sheel (1934- 86) FAQ,
2) Losses include all !osscs in all procedure from farm gate 10 consuniption.

3) Yield refers (o the target yicld.

H green weight of gross production;
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CHAPTER2 PRESENT STATUS OF LIVESTOCK

2.1 Population and Production of Livestock -

It is estimated that 2,669,000 head of cattle, 59 ,000 sheep and goats, 303,000 pigs,’ and
7,920,000 poultry were bred in the country in 1990. Soulhem Central, Eastern:and
Western Provinces are predominant in ¢attle breeding and have a share of some 80% of the
total number of catile. Cattle afe the most important livestock in Zambia. They provide
essential food products and contribute to draught power and masnure for cultivation.

“Fable 2-1 Number of Livestock and Share by Province in 1990

Province Cattle | Sheep/ Goats . Pigs : Pou!tn |
" {Lusaka 87647 33%| 13407 2.3%| 10,321 3.4%| 1,382,000~ 200%]
Copperbelt M3 28% 16504 2.3%| 21,186 70%] 1219000 15.4%|
Central 503,312 18.9%] 47,597 8.0%| 19,892 6.5%] 982,000 - 12.5%
NfWestern 39,340 22%)] - 9918 L% 4732 16%] 219,000 2.8%|
Western 546,957 20.5%] 8368 14%] 4,667 1.5%| 383000  4.9%
Southern 1,052,795 39.5%] 214228 463%| 13473 24 2%] 1,337,000 . 16.9%|
Luapula 12,186 0.5%} = 29,900 50% 3019 1.0%] 326,000 1.1%|
Northern | 107,821 10%] 31,875 54%; 8318 . 2.7%| 835000 - 10.8%]:
Eastern | 223,880 84%| 160,359  27.1%! 157,855  32.0%]| 1,008000  12.7%| .
Zambia 2,668,512 100.0%] 592,156  100.0%| 303,413 100.0%] 7,921,000  100.0%
Sector  [Tradition Commer [Tradition Commer |[Tradition Commer [Eradition Commer

—oal cial ~ al cial al - ciat al - etal
- {Lusaka 37,647 50,0000 11,619 1,788 5137 5,184 339,000 1,243,000
Copperbelt 18,250 56,124 - 3,964 10,540 9,089 °12,097] 301,000 918000
“{Central 322,732 180,780] 34,431 13,166 7,969 11,873 441,000 536,000
NWestern 36,462 2878 9,918 4,732 219,000 gl
Western 546,957 8,368 | 46067 ‘ 13883,000 - 9l
Southern | 866,378 186417 261,207 13,021 70,363 = 3,110] 1,246,000 ~ 91,000 °
Luapula 10,031 2,155 29,812 838 2,988 31F 326,000 0
Northera | 96437 1,384 30,265 1,610 7,853 465] 822,000 33,000
Eastern | 222,586 i,294] 160,359 - 157,855 1,008,000 0
Zambia 2,177,480 491,032] 551,943 40,213| 270,653 . 32,760] 5,090,000 2.831.000
Ratio 3% 18%;  93% % %9% 1% 6% 36%)

(Note) Poultry: csnmated by data fron 1982 to 199{1 due to no 5ufﬁc:enl data.
2.0.1 Numher of Livestock

<Callle>

- Cattle population increased from I, ?30 ,000 in I980 to 2,669,000 in 1990 at the hl5h
growth rate of 4.53% as shown in Figure 2-1. '

- Traditional farmers own about 2,200,000 head or $2% of total caltle and aboul 600
commercial farmers share 491,000 head or 18% in 1990.

- However, cattle number decreased from 2,680,000 to 2,540,000 head by s, 5% fr0111
1989 to 1991, The decrease was mainly caused by decrease in Southern Province, In
Southern Province, catlle number reached to maxinum head of 1,125,000 in 1987, then
decreased rapidly by 16% to 940,000 head in 1991, The decrease i in Sou{hcm Province - E
was mainly caused by decrease in traditional seclor, Cauie grazing tequires 2 ha area on
ﬂood plain areas and $ ha area on plateau area per head in dry season, which means lhe'
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callle population has eéxceeded the capacity of the area in Southern Province as
discussed Table 2-5.
Animal draught power is rapidly mcreasmg \vnh sone 266 000 trained oxen presently

. being worked in 1990. (see Table 1-51 in Section 1.3.7)

<Sheep and Goats>

Number of sheep and goats reached $92 ,000 head in 1990 as shown in Table 2-1, of
which 93% is shared by traditional sector. Southern and Eastern provinces, share 70%
of total Breeding of sheep and goats is made together with catile breeding and it
supports stable cattle breeding.

In commermal sector, 490, 000 head of sheep and goats are bred, of which 65% are bred

- in Southern'and Central Provinces. They are bred at the rate of one head of sheep or
goat per 1210 13 head of beef caltle.

<Pigs>

As shown in Table 2.1, total number of pigs were about 303,000 head in the country in
1990, of which 89% were bred in traditional sector. Eastern and Southern provinces are
predominant in pig breeding, and share 52% and 24% of national total respectively.
Commercial sector was: breeding 32,760 pigs in 1990, of which 40% were bred in
Copperbelt, Central and Lusaka provinces. In North-Western province, 13,600 pigs
were bred in 1988, but almost negligible in breeding in 1991. In Southern Province,
number of pigs decreased smce 1088 to half “In the two provinces, pig breeding is
unstable.

<Poultry> -

- Number of pouliry were 7,920,000 birds in 1990 in the country, of which 64% were
shared by traditional sector. Poultry breedmg is predominant in Southern, Copperbelt and
Central Provmces Pou]lry breeding is. unslable and breedmg number fluctuates widely by

the year

. HDB



Figure 2-1 Growth of Cattle Number in Zambia

Cattle Population of Traditiona} Sector by Provinces

1

1. 000, 0’03 e - - - rermemeen e avennas s emaeesirnres
- 900,000 ¢ o—-—-—*—’"\c\\
3 800, 800 i
.;‘f 700. 00 3 : ; [ T
<= 60D, 000 + —~+~tusaka o
§ _ 280 080 i —a— Copperbelt
3 308:'800 - —&— Central
£ 1008 ! o _ = NWestern
' S — W | 2— Western
[= B o BERY LS, - BV, £~ ¥ o — . o
RLEE2EZRLEEEEE e soutem
& -~t-=1.uapula
Year Northern
| —~—Eastern |
Cattle Population of Coﬁlnﬁrcia! Sector by Provinees
200,000 e
= [ —+—Lusaka
T 150,000 } >
= : —&— Copperbelt
£ 100,000 + —&—Cenlral -
k1 50000 . _ : —¢-- NfWestern
é‘ ’ : ., S q : —¥*— Western -
0 bttt e e oWk 1 -} | —e— Southern
2 v 8283238 5% 8 283 8 8 |[—rLoapb
2 222 s g 8 e e &
% Northeriv
- Year Eastern
Total Cattle Poﬁu:’llinn
—~ - - _‘_——H‘-—l
5 2,500,000 ‘/‘/*——kf A
d .
2 2,000,000 . Lot SERAER AR S
= . e :
£ 1,500000
E 1000000 [
'§' 500,000 | ey o
- :. 1 ] Lo 3 A ] X ' L .| ] + Tradilimlal'
§ z g-é Eé' 2 '§ § é::ﬂ § 2 § & ;5\: § —@— Comniercial
% - - T - -—— Zambia
Year




l

Figure 2-2 Growth of Sheep and Goat Number in Zambia -

Sheep & Goat Population of Traditicnal Sectar by
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Figure 2-3 Growth of Pig Number in Zambia

I
Pig Population of Traditional Seclor by Provinces
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212 Producnon of Livestotk:

Cattle slaughtenng rate esllmated by DOA is about 6% in tradmonal sector, equivalent lo
132,000 head per annum, and around 17-- 18% in commercial sector or 84,000 head per
year. There is no exact data for traditional sector, because livestock - of traditional sector is

' slaughtered mainly in local sites not in official butchery. Table 2-2 shows the slaughtering
in official butchery for 11 years from 1980 to 1990. Average annual slaughtering are
107,924 head of cattle, 28 500 pigs, 2,742 goats, and 1,051 sheep. However, s!aughlenno
was rapidly increased in 1990 for all livestock.

_Table 2-2 Livestock Slaughtering in National Basis

Year ~ Cattle Pigs - Goals Sheep | Pouliny Epgs{*2)
1930 92,338 Y T 100 (1) (1.000cggs)
1981} 100,032 37.748) 547|. .29 _
1932 82,836 31,157 1.454), 29] 11,160,796 105,483
1983 99,219 130,068 816 660 15,035 16,934
1984 106,492 30,314 1,279 1,166 5,832,710 13,418
1985 100,047 18,387 1,563 805 5,651,482 33,237
1986 85875 17,34 1,205 65) 6,503,341 74,359
1987 81,679 - 15393 810 1.047 7,195,508 85,332
1988 116,041] 18,166 1,086 8358 9,828,026 128,503
1989 92,218 14,634 741 210
1990 230,330 52,086 20,149 6,007
Ave. 107,924 28 500| 2,742] 1,051 6,602,771 76,895
S.D. 23731 10,594 3,165 922 2,393,148 25,324
_ Max. 230,330 - 32,086 20,149 6,0070 11,160,796 128,503
i X  |Min. 81,679 14,613 511 29 35,033 1418
S.D/Ave. CN0% 37.2% 115.4% 87.7% 36.2% 32.9%

{Dala Soufce)
1) 1980-89: Agricultural Statistics Bulletin 1989/90
2) 1990 : Livestock Population 1990-91, Statistics Section, MAFF
© 3) Poultry & Eggs: Agricultural and Pastoral Production (Commercial) 1981-82 (o 1987-88
{Note) '
*]: Cockerels and Broilers sold only by Commercial Farins.
*2: Eggs sold only by Commercial Farms.

Annual meat consumption per ¢apita is 11.3 kg. Bovine meat accounted for only 4.9 kg in
1984-86 (FAQ). Gross Value Added (GVA) of livestock sector is estimated to reach
K45,614 million in 1993 as shown in Table 1-26. Slaughtering data of livestock in 1993 is
not obtained by the MAFF, so the GVA of livestock in 1993 was estimated by the latest
data as below;

- Cattle Slaughtesing : 92,218 head (1989)
- Pig Slaughtering 14,644 head (1989)
- Sheep/Goats : 951 head (1989)
- Poultry 1 9,828,026 head (1988)
- Eggs . : 6,425 tons (1988)
- Mitk .1 34,808,000 lil (1988)
I’ Average meat consumplion of the nation can be calculated as 3. 69 kg / cap:ta / year using

‘the figure of meat production gwen by public slaughterers. As shown in Table 2-4,
- consumption by urban population is computed as 14.2 kg / person for meat, 1.3 kg,! person
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for eggs and 13.7 litres / person for milk. This assumes that rural c’onsum’plidn is satisfied by
subsistence production. Dressed weight of livestock is estimated as shown in Table 2-3.

Table 2-3 Dressed Weight of Livestock

Livestock . unit - Commercial Sec. Traditional Sec
Becfcattle - (kg/ead) - 175 155
" Pig . (kg/head) 70 70
Sheep/Goat - . : (kg/head) 14 : 14
Poulty o kghird) L L8

Dala Soutce: Animal Husbandry Séclion, MAFF

P
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2.2 Feed Supply

2.2.1 Roughage Feed for Livestock

The flood plain area extending over the country as a whole covers an area of 7,990,000 ha
area of which as much as 80% of the 1otal is estimated to be natural vegetation.
Assuming the feeding fatio as 2 ha per head, the area holds a capacity able to breed as many
as 3,196,000 head of catite. As to the cattle grazing, 854,000 heads could be raised on the
basis of 5 ha area per head under utilisation of 50% of agricultural land (8,543,450 ha
excluding the shifting cultivation area). In dry season, residuals such as straws/leaves of
maize, paddy, wheat and millet are used for feed supply. Depeading on the available
residuals, it is able to breed 859,000 heads of caitle on 0.82 ha per head. with 80%
utilisation in dry season. Total présent natural breeding capacity is estimated at 4,909,000
heads of cattle in the country as shown in Table 2-5. However, such potenttal of natural
breeding capacity is not equally distributed in the provinces. - As shown in the table, cattle
number already reached over grazing stage in Southern Province, where the cattle number
exceeds about 140,000 heads than adequate number

Table 2-5 Present Status of Grazing and Over 'Crazin in Zambia

Province | Lusaku | Copper- | Centrul §N/Western| Western | Southérn | Luaputa | Northern | Eastern Total
belt .
- |Avatlable Feeding by Agricultural Land except Shifting Cultivation Ares
Agricultural Land (ha) i

339,565[ 225,602] 1,142,704 s03,424] 1,857,160] 1963971 w1620 $42007) 3,681321] 343450
Capabitity of breed (*1) : : o
|- 34000] 23,0000 - 114,000 50000] 145,000 196000} 69,0001 54,000 165,000 854,000
Available Feeding by Stagle Crops Fleld {1990) '
Staple Crop Land (ha) - : :
26948] 29,466 114,052 23830 - €2.243] 252268 30,751 - 63,369 276,306 8_30,24]
Maize, Sorghuay, Mliel : : .
| 26893) 29407 13957 23642 se439] 232268 30,264 60946] 27997  ®70 6]3
Rive Extensive : :

35 59 93 158 sge]l 0 o] 0 a4 A ses] ‘9628
Capabitity to breed (*2) _ ' . ;
i 26000] 29,0000 181,000] . 23000 s1000]  2s000|  denco 63,0001  270000] -359.000
Available Feeding by Natucal Vegetalion : :
Flovdplain Area (ha) : S :
| 2ss0id) 2m3m)  giose| 1066878 239208 1,079,752 tesesn) resm7as| o 3g600] 7,989,863
Capabilily to bresd (*3) S o S ' .
] to2000] 105,000f 3ss000|  427000f - 957,000) 472.000| 66,000f 639,000  16000] 3196000
Capability to breed (heads) . _ _ T : : i
} 16do00] ‘61,0000 613,000 so0,000] 164000  9ra000] 165000] 76000) . - 451000] 4,909,000
Cattle Nuntber in 1990 . . X ) ) )
872647 79374)  s03,51 59340 $45957
(Note) *1} Utilization (5026). $ha head, *2) Utilization (R0%:), 0.82 ha head,

12,186 tor821] 223,880 2,668,512
11.-111011(80%}. N]!]’k.;ld i

2.2.2 Concentrated Feed by By-Product

As estimated in the Table 2-6, lt is necessary to suppiy maize 3,ra1n amounlmg, to 329 216
tons/year as concentrated feed for caitle in commercial sector, : Unit reqwrcment of :
concentrated feed refers to Table 2-10. , B 33

The available amount of by-products of crops is 290, 049 tons. The f‘eed requlremem for :
total livestock in the commercial sector is estimated at 619,265 ‘tond/year depending On unit
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feed requirement ; enabling the feed sup'ply' for 47% by by-product.
Availability of By-Product = 290,049t / 619,265t = 47%

_ Table 2-6 Present Feed Requirement of Livestock Population '
Year . U985 1986 1987 1988 - 1989 1990 1991 Average

Available Amount of By-Product (tons)

Number of Livestock of Commercial Sector

' Calllc © 393,133 4!2 792 433432 475 024 487,516 191,032 44_6,052 T 418,426
Pigs 20,559 23,715 26,087 28,694 32,139 32,760 - 32910 28,266 -
Sheep/Goat 32,196 35417 - 39958 42,863 31,240 10213 43642 ¢ 38218
Poultey © 2,567,636 1,228,046 2,150,163 4,006,112 2,100,629 3, 291 026|2 607 26‘3‘1 2.607,269
Feed Regquireaéat as Conccnlr.llcd Fecd. (tons/ycar) o
Cattle 3.0% 430, 183 452,007 474,608 520,151 533,830 537.680 488427 191027
Pigs 2.8%2 22, 033 24237 26,66) 29,325 - 32816 33481 3363 28,888
Sheep/Goat  0.3%*2 © 3,525 3,878 1375 . 4693 3421 - 4403 0 4,998 4185
Poultry 0.1%2 93,719 44824 78481 146,223 ° 87,623 120,122 95,165 93,163
Total . . 549,760 524,946 384,125 700,392 657,720 695,686 622,224 5

{Table 1-53}) 246,041 262,279 242,541 389,998 367,651 257,873 264011
Deficit of Feed by By-Product ((ons) I .
303,719 262,667 341,384 310444 290,069 437813 358213
(Noles} 1) Feedas conceniraled sort oaly for livestock of Commercial Seclor.
© 2) Feed requitément is estimaled baséd on per head n‘—:qmremem and number of lncstmk or
conimercial scclor, '
A A\erage has been applied for 1991 due to no dala of poultey number.
#2: Concenlrated sort requirement for livestack (kg/day/head)

23 Water Consumphon 0]‘ Lweslock

2 3.1 Umt Water Consump(mn of Lwestock

Uit water requ:rement of lweleck IS as shown in Table 2-7. Catlle consumes 40 tit fday,
pigs consume around 20 to 35 Lit. /day, sheep}’goats consume 20 to 29 lit./day, and poultry

consumes 0.2 lit./day of water.

Table 2-7 Umt Watet‘ Requirement of Livestock
‘ (Unit:tit. Ihmlﬂ’d’n)

Beef Pigs - Shecp/ Poultry
‘ Cattle Brecding Goats Breeding
Breeding - FTFarm|CHRarm| T/Farm | C/Farm | TFarm i C/Fanm | T/Farm{ CiFarm
System : . '
Major Siw, |Grw o Isny. |Gawv . IS, |GV |Sfw. |GRv
Water Source  |G/W GIW GV GV
Water Use ' ' N )
- Dipping Water 0.7 ~°t0.7 *2 _ . 0.7 ‘2|
- Drinking Water [40.0 *THo.0 *1|20.0 *1}200 *11200 *120.0 020 *to.20
- Cleaning Water : - 150 3 g0 "2 :
Tolal 407  MH07 - (200 1350 200 87 020 Jo.20

-+1: Animat Husbandry Scction, MAFF *2: Observation of Commercial Livestock Fann.

*3 Agriculusal Techniques Handbook 1983 (Japan)

C(Note) 1) S/Farm: State Farm, C/Fann: Commercial Fann, FfFamy: Traditionat Farm
2} GAW: Grounidwater, SAV: Surface water
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Depending on above unit water reqmremenl of]weslock provincial unit water reqmrement

can be estimated by the ratio of commescial and traditional livestock number.

shows the unit water requirement taking the ratio of both sectors.

Table 2-8 Unit Water Requiremeat of Lives

Table 2-8

stock by Prevince (Unit: per head)

Province Cattte = |  Sheep/Goats Pigs ' - Poultry ,

] | givday)  (m3An) | dit/day) - (mdlyr) (lnl fday) (m3l'\r) (lividay)  (m3fn)
Lusaka 10.7 149 21.2 7.1 217.5 10.04 0.2 0.073] -
Copperbelt 107 9. 256 0.34 286 . 1044 0.2 0.073
Central 10.7 14.9 204 808 290 - 1059 0.2 0073
N/Western 40.7 LERY 20.0 1.30 200 - 130 0.2 0.073] .
Western 107 149 20.¢ 7300 200 | 130 0.2 0.073|:
Southern 0.7 149 20.4 145 206 . 152 0.2 - 0013
Luapula 40.7 14.9 20.0 230 - 202 7137 02 0073
Northern 107 14.9 20.4 745 20.3 259 02 0.073
Eastern 407 14.9 200 . 72300 - 200 130 0.2 0.073
Zambia 10.7 14.9 206 - 152 216 738 0.2 0.073

2.3.2 Present \Vater Requirement of Livestock

Depending upon the above unit water requtremenl total water requ:rement of livestock is
estimated at about 129,000 m3/day at present :

Table 2-9 Number of Livestock a_nd Watér Requirement in 1990

Province Calile Sheep/ Goats ‘ Pigs Poullry Total
(head) (in'/day)| (head) (m/day)| (head) (m¥day)| (head) (m¥dan)|m’/day)
Lusaka 87,647 - 35670 13,407 284 10,321 .28 1,582,000 . 316 ‘4,331
Copperbelt 74373 3,027} 16,504 423 21,186 606| 1,219,000 24 4,300
Central 503,512 20,493] 47,597 1,066 19,842 575| . 987,000 197§ 22,331
NAVestern 59,340 2,415 9,918 198 4,732 95 219,000 14 2,152
Western 516,957 22,261 8,368 167 4,667 93 383000 . 78] . 22,599
Southern  {1,052,795 42,849 274228 5,594 73,473 - 1,514 1,337,000 267 . 50,224
Luapula 12,186 496 29,900 5981 3,019 61| 326000 - 63 1,220
Northern 107,821 3388 34,875 650 8318 173) 835000 171 5,382
Eastern 223,880  9,112] 160,359 3,207 157,855 3,157 1,008,000 202 15,678
Zambia 2,668,512 108,608] 392,156 12,187 303413 '~ 6,358] 7,921,000 1,584 128937
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CHAPTER 3 PRESENT STATUS OF FISHERY

3.1 Capture Fishery

Zambia has several large bodies of water such as lakes, rivers and swamps covering about
25,000 kny’ of the countsy. Capture fisheries are conducted in these water bodies as shown
in Figure 3-1. Capture fisheriés are operated on a commercial basis by prof‘esswna]
fishermen or by commercial companies. On the other hand, aqua-culture has started only
recently on a commercial or govérnment initiated basis. Production of aqua-cullure i is still

limited compared to the capture fisheries.
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3.1.1 Annual Fish Catch of Capture Fishery

‘As enllnlefated in Table 3-1, the ﬁalional annual fish catch in 1994, 1990, 1985 and 1980

was 71,800 tons 64, 800 tons, 67,700 tons and 51,000 tons, respectively. - Total fish catch
appears to be giowing steadily. However, as shown in the figure at the bottom of Table 3-1,

fluciuations of fish catches are seriously large at the fishery areas, much higher than those of
the total. * Fish catches have been threatened not only by natural conditions but sociat
sitiations such as outbreaks of - cholera or wars. - When cholera occurred near Lake
Tanganyika in 1981, capture fishery was restricted or closed in the sursounding fishery areas.
Lake Kariba was closed for almost $ years during the Zimbabwe War of Independénce.

Per capita fish 'c_cbﬁs’umpticin decrea'sed geadually from 12 kg_s‘fyeér level 1o 8 kgs/year since |
1966 at the right-hand side figuré in Table 3-1. The decrease of per capita consumption is
definitely caused by population growth rapidly exceeding the growth of fish catch.

Regression analysis of fish catch data over 29 years was carried out for two cases, namely
the “actual cas¢” and “modified case”. The actual case used actual fish catch data, but
natural and social effects have been excluded for the modified case. In the modified case, it
is assumed that ouibreaks of ¢holera or wars will be reduced in future because of

. improvements in domestic water supply and social conditions. The mod;fled fish catch data -

are shown in Tablé 3-2 and the results of regression analysis for the two cases are shown in
Table 3-3. Annual growth of fish catches are estimated at 924 tonsfyear for the actual case
and 984 tons/year for the modified case. The “Modified Case” will be applied for future
projection based on 66,400 tons of fish catch production as of 1990 and with a annual
growth rate of 984 tons/year.

<Projection of Capture Fushery Growth>

- Base Production ;- 984*(1990-1965)+41,832= 66 ,400t/year (1990)

- ~Annual Incréase : 934 tonsfyear

3.1.2 Fish Supply Plan of DOF
As a target for per capita fish coﬂs’umpﬁon, the DOF set 10 kg/year in the plan prior to

ASIP. Table 3-4 shows the current consumption and the future projection of fish
production reported by the DOF in February 1994, using the target fish consumption rate of

10 kg/capita/year. This target, combined with rapid population growth, means that the
- demand for fishery products will grow at a much higher growth rat¢ than the past
~ produclion trends. Taking account of the keen future demand, as well as the cusrent

fluctuation in production mentioned above, fishery and aqua-culture séctors should
definitely be expanded to cope with the needs. Much encouragement and promotion by the
Government wilf also be inevitable.

Further more; the Government has since mcreased the target ﬁsh consumption rate to 12
kglcapua!yeaf in ASIP thus addmg to lhe g,row1h requarements of lhc fishery sector.
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Table 3-1 Annual Fish Catch from Major Fisheries
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Table 3-4 Fish Production Plan by DOF prior to ASIP

. - . Per Capita
Year PE;‘:,:;‘K;“ ﬁ?‘i:;ch Cof:sumpﬁm Populatmn Pm;ect:on by DOF
. {he'year)
e o o 15 00
cn 2} 3 . < 14.00
1966 3.76 12860 11.40 A 1. 00
1967 185 40,146 10.43 =
1963 . 393 42,050 w06 | E10.00
1969 4.06 AN 1098 = B.00
1910 a4 5,8 3206 2600
1911 431 . 46,841 087 = 400 4
1972 448 49,893 IRL IS B S N R
‘9;': ) 46; :g':;; lg:; a?‘ 0 00 lllllll.ll,‘l_!l.ll:lll.l.!_lllliIllllll!lll"[!llllb‘[l
1974 47 X : 88 - ‘ -
1975 489 $7.464 IS SESes8gsagES
1976 504 54,267 10.77. T s s s A
1977 5.19 53,7 10.35° . .
1978 536 47.%69 - 887 T
:g;: ;2; : ig;;; . g;‘; Fl'-‘.h Productmn Plan by DOF based oo
1981 $.87 B84 662 160. 000 10 kg/Capita
1932 603 59945 991 i
1933 622 - SaA1s - 811 140, 000
1934 642 64,622 007 p o ¢ 120, 000
1935 672 61,112 1008 | - 2 100 000
e em o omm am) o f o
. » . -9
1983 783 60,584 805 4 Sg. 000 )
. 1989 7.80 £6,730 8.56 & _" » 000
«3 1990 7.82 64,431 - 825 20,000 F oo e
k- 1991 £.08 65,945 816 B
1592 235 67,465 207
1993 ‘865 71,282 831
1994 895 76,31 855
A5 927 81,433 C 8
1996 9.57 85,173 390
1991 - 98F 0 91,594 9
1998 10.1% 97,009 9.52
1999 1051 - 102,873 - 976 -
12000 - 1085 108500  C thoo | .8
;2001 11.20° - 112,000 000 | B
202 11356 115,600 1000 | 3
2003 18y 119,300 . 1000 By
2004 1231 123,100 - 10.06 P
2005 1270 121,000 0o | 3&
2006 1301 - 131,100 10.00 § : - - : .
2007 IJ..S3:_.!J_S,3_00 1000 - 200 F - oo e e s
gﬁ: ‘ i. ::'3? :j:’?gg ) :g'gg CE . 0_ 00 z-u|utn1aun.u_l‘l|uuuu.llnulu.unu‘u__ )
- 2010 1487 - - M8700 . . 1000 BEIETZTEIEaEZER
201 '1'1'53’5 183800 1000 L2 ERIR
2032 - 0 1584 . - 158,400 1000 '

{Dala Source) Dc!pdrimmi of Flchenet, MAFF, Feb. 1991 .
{Note) Plan was based on the Targel Per Capita Consumption of 10 kg'year,
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3.2 Aqua-Culture

As mentioned above, aqua-culture has recently been initiated, and is expected to contribute
significantly to increase fish production to meet high demand growth. " In these
circumstances, aqua-culture is growing rapidly at present.- However, the exact status of
aqua-culture is not known by the DOF. Table 3-5 shows the present status of aqua-culture
as reported to the DOF and registered in the Water Board.

Table 3-5 Currént ?is‘h Pand Acréa‘gc

“Acreage (ha) . Acreage (ha) Acreage applicd
- Province Reported . | registered in the Study
' o DOF - _in Water Board : '
Lusaka ' 613} 3 ' 6l
Coppeibelt. . | 14 _ 1,259 1,259
Central 6.7 e T
N/Western o 129 3 _ 13
Westera, ‘ 3.6 ) ' 4
Southern 13 100 " 100
Luapula ; 00 . 42 L 42
Northern 645 ‘ 194 194
Eastern 1.8 ‘ 31 | 57
Total 1635 1,662 1.737

{(Source) | _ - _
1): Paper of Workshop on Impioved Fish Farming Practices and Extension
Services for Zambia, 15-19 March 1993, Mansa (DOF)
© 2). Water Right Registration of Fish Pond, Water Board. (1993)
{Note) farger figure has been used as present fish pond aciéage.

There is much difterence between two sources. Bul, there are much lack of registration in
the DOF. The fish pond area reported by DOF was only 163.5 ha in 1992. On the other
hand, the acreage of fish ponds as estimated by the Water Right Survey was 1,662 ha. The
acreage of fish pond was estimated at 1,737 ha, that was agreed by the DOF in principle.
This figure can be applied as the acreage of fish ponds as of 1993, and annuat production of
aqua-culture can be estimated at 3,474 tons based on productivity of 2.0 tons/halyear which
is an average productivily under livestock manure feeding. -

3.3  Farm Gate Price of Fish

There are two major price systems for fish, one is for sardine by capture fishery and the
other is for a large fish as tilapia by aqua-culture. Price of large fish is much higher than
sardine. There is no recent exact price data of fish held by MAFF, because figh prices were
liberatised in 1992 and no conlro! is imposed on prices by the Government. . Most up-to-
date farm gate prices of fish are 34.25 K/kg in 1991 and 56.39 K/kg in 1992 for sardine.

Using these prices and consumer index of food in general, the fish price in 1993 has been

estimated at K200/kg for sardine.

On the other band, price of farge fish is not surveyed yet, because market of large fish was

1993,

expanded recently. According to the DOF, the price of large fish was about K 1,200/kg in
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3.4 Fish Production and GVA in 1993

3.4.1 Totat Produc(mn and Total GVA

Presem fish producnon (in 1993) was at 65 ISl tons as shown below. Based on this
production, the GVA of fishery amounts to K14,082 miltion.

- Capture Fishery @ 65,131 tons -
- Aqua-<cullure ¢ 347 tons
<Total> © ;068,625 tons

- GVA Fishery 1993 : 14,082 million = 63,151 tons X KZO{) 000/ton + 3,174 tons x K302,630/ton
(Note) Unit VA of aqua-cultufe (K302,630/ton) tefers 16 Scetion 3.4.2 {2) as below.

3.4.2 Unit VA OI'Fishely
(1) VA of Capture Fishery

"In capture fishery, investment and operatlonfmamtenance costs are uegligible small.
Therefore, value added (VA) of capture fi shery is estimated at K200,000/ton by price of
K200/kg.

(2) VA of Aqua-culture

For aqua-culture, intensive operation is necessary compasing to capture fishery. VA of
aqua-culture is estimated at K605,300/ha/yr or K302,650/ton under following conditions:

Gross carning = 2.0tons/hafyt X K 1,200,000/t0n = K2,300,000/hafyr or K1,200,000/ton

Operation Cost:

Fenitiser: (Pouliry manure: K300/25kg-bag = K12,000/ton)
Application = 1.0towvha/2wecks = 26, Htons/halyear

Cost = K12,000/ton x 26.1tonshafyr = K313,200/halve
"Seed: (Unit Cost: K10/ry)

Application = 2.5 fryfm2 x 10,000m2/ha x Ztimes/yr = 50,000 fry/ha/yr

Cost = K10/fry x 30,000 fiy/hafyr= K500,000/halyr

Water:  (Unit Cosl: KSOIm3, Consumplion = 19,630 m3/ha/yr in Zone-3)
Application = 19,630 m3/halyr
Cost = K50/m3 x 19,630 m3/hafyr= K981,500/wyr

Totat K1,794,700/ha/e

VA (Value Added)

K2,400,000alye - K1,794,700Malye = KG605,300/halyr
or K605,000/halys / 2tonshalyr = K302,650Mt0n |
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3.5 Present Water Requirement of Fishery

Since capture fishery utilises the natural water bodies, it is not counted as a water consumer.
Aqua-culture is only counted as a water consumer. As shown in Table 3-6, present water
requirement’ of dqua-culture i$ ‘estimated at -1.35 m3/séc or 116,600 m3/day at peak

requirenient, and 13.6 MCM in a year. -

Table 3-6 Present Water Requirement olquuaiCu.lture

Province * Agrocco. © Peak  Annual Area  Peak  Annual
Zone (hb‘slha) '/ha) . (ha) o (m¥s).  (MCM)
Lusaka It " 0.80 10,505 6l 0.05 0.6
Coppetbelt i 077 7289 1,259 0.91 9.2
Central It 0.80 10,505 7 0.01 0.1
N/Westérn 1t 077 7,289 13 0.01 0.1
Western H 080 10,505 4 000 0O
Southern H 0.80 10,503 100 003 LI
Luapula 11 0.77 7,289 42 0.03 0.3
Northern ] 0.77 . 7,289 194 0ls L4
 Eastern I 084 14,024 37 605 - 08
Zambia 079 9467 1,37 135 136

© {Note) Detail of computation are desceibed in Chapter 7, Section 7.2

H-92

@



CHAPTER 4 PRESENT FOOD BALANCE
4.1 Feed Balance of Livestock

Concentrated feed is generally supplied from the by- product of crops. Table 4-1 shows lhe
balance of supply and demand. The balance analysis has been given for 7 years from 1985 to
1991, because livestock data are only available for 7 years. The requitement has been
estimated only for livestock of commercial sector considering present condition, that
concentrated feed is seldom applied in the traditional sector. As shown in the table, the
supply of by-producis is ot enough to nteét to the reqmred concemrated feed. Annual
deficit i$ about 329,000 1ons, and it has to be made up by grain,

Table 4-1  Feed BalanCe by Livestock Nmuber and By-Product Pmductféﬁ

- Year - 1983 1986 1987 . 1983 1989 1950 1991 Average
Number of Livestock of Commercial Sector . .
Cattle 393,135 412,792 433,432 175024 487516 4910327 446,052 148,426
Pigs . 21,559 23,715 26,087 28694 - 32,139 32,760 32910 28,266
Sheep/Goat 32,196 . 35417 39,958 42,863 - 31,240 40,213 45612 38,218
Poultry 2.567.636 1,228,046 2,150,163 1,006,112 2.400.629 3291026| 2,607 26q 2,607,269
Feed Requiremeat as Concentrated Feed (tons/ycar) '

Caitle 430,483 452,007 474,608 320,151 533830 337,680 488427 191,027
Pigs 22,033 24,237 26,661 29323 32,846 - 33,481 33,634 28,388
Sheep/Goat 3,525 3,878 3,375 4,693 3,421 4,403 4,993 1,185
Poultcy 93,719 44,824 78481 16,223 87,623 120,122 95,165 95,163
Total - 349,760 52446 384, 125 700,392 657,720 693686 622,224 619,265

Avaitable Amount of By-Product (tons) ‘ o
246,041 262219 242, 541 389,948 367,651 257,873 264,081 290,049

Deficit of Feed by By-Product {tons) o o _
303,719 - 262, 667 341, 584 310,144 290069 4373813 358213 329,216

{Noles)

{) Feedas concemratcd sorl onig, f0r livestock of Com mercial Sector

2)  Feed requirement is estiniated based on per head requirement and number of livestock
3) Pouliry: A\émge has been applied for 1991 due 16 no data of pouliry number,

4 Concentrated Fccd Requucmcnt (kg/da)!head} is rcfemng to Scction 2.2.

4.2 Presem Balan'ce and Per‘ Caplta Consumpimn of Staple Crops

'I‘akmg a deﬁcﬂ of feed supply to lWestock into account, food balance of staple crops has
been analysed from 1982 to 1993 as shown in Tab!e 4-2. As shown in the table, cereals
{mostly maize) are imported almost every year except 1990, Average annual import was
about 210,000 tons including the heavy import from 1992 to 1993 caused by the severe
drought in 1992: Excluding 1992 and 1993, average annual import was only 83,000 tons.

Under above conditions, balance is analysed including losses, seed reservation and other .

- purposes. As calcuIated in trend analysis of per capita consumption in Table 4-2 per capita

consumption is- estimated at 157 kefyear. Accmdmg, to the information of the Food
Security, MAFF, per . capita consumpnon is decreasing “in amount recently due to
liberalisation of food market. Taking this snuauon into account, per capita consumphon is
considered to be 160 kgyear - '
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4.3 Present Regional Batance of Staple Crops

Regional balance of staple crops s studied as of 1990, Maize, miltet, soighum, rice and
wheat are selected as grain, and cassava is also included as one of staple cmps Cassava is
an 1mportant crop in the northern provinces and Westernt Province.

Sutplus production of s!é'ple"crops' are observed in four provinces, Central Sdli(he_m,
Northern and Eastern Province as shown in Table'4-3. Other five provinces are deficit in

“balance, and importing staple crops feom former -four: provaes Southern Province

produces the maximum surplus, and Central' and Eastern Provinces are following.
Copperbelt Province is the most deficit provinces among five deficit provinces, which
imports over 150,000 tons per year. Deficit of food is much mitigated to about 9,000 tons
by cassava in North-western and Luaputa Provinces. Much deficit still remains at about

30,000 tons in Western Province, although cassava is counted.

Table 4-3  Present Regional Balance of S(apie Crops (As of 1990)

1) Food demand is based on’ pcrcapna consumplmn of 160 kg/vear.
2) Cassava production is equivalent weight by calorie with maize.
Maize = 2.93 cal/g,

: ((‘a[orie of Caﬁsa‘va = 113 of Maize:

Cassava = |, 1o cnlfg)

; Food Démand Production Balance with Food | Balance with Feed
Province | Population | Demand Grain | Cassava witlt Incld.” |Reéquirem | Total
: o : S Grain | Cassava ent’ Balance
‘ . (ons). | - {tons) (tons) . | (tons) {tens) (tons) {tons)
Lusaka 987,106] 157,937 83,732 0] -74,205| -75,205] notanalvsed on
Copperbelt | 1,427,528] 228404] 75,801 354} -152,603] -152,249] provinciat basis.
- {Centeal 720,628 * 115,300] 362,562 74} 247,262| 248,003
NAVestern | 382,554) 62,009 39,795 . 12,838f -22,214]  -9376
Western 6063131 92,0000 61656 6,153 -35434 -29.281
Southern 907,150f 145,149 421,117 © 31 295973 276,004
Luapula 525,160 84,026 17,269 272719  -36,757 -92.478
Northern 855,177 136,828] 172.886] 27.598] - 36058] 63,636
 |Eastém 965,968] 154,555 397,802 451 243,247 243,392
Zambia 1,383, 08-! 1,181, 293 1,662 620 75 039[ 484,327 536.3660 534,409  -28,043
{Note) ) ' '

Nauona! totat deﬁcnt is eslnmated at-about 28,000 tons when f‘eed and other reqmremenl are

counted.
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CHAPTERS AGRICULTURAL DEVELOPMENT

5.1 Direction of Agricultural Developiment

5.1.1 PrOpOSai '(.)f Long Term Agricﬁllural DﬁévelopmentP!ah
Agricultural development plan is proposed, corresponding to the three scenarios set in the -
socioeconomic framework, based on the present conditions and pron;ammes expressed in

ASIP. Water resources development plan for the agrlt:ulmral sector is formulated according.
to the proposed agncultural development plan, as shown in Table 5-1.

Table 5-1. Agrlcullural D_eVe!opment S'cémrios ;

] ' ' Base Scenario - ; Base Scenario - . e
Present Status _ Agficu_lturaf . lltdl.l.aindtl:satl()l\ Conservative Seenario
- : ' - Espansion ' ‘ )

Population (1000 7,969 (1993) 12,738 14,336 - 11,589
Parsons) . CE=100) g T aemy T80y SRRIRALE))
Annual Growthin Average 2.3% .| 1994-2000:6.0% |  3.0% (consiant) 1995-:26%
Value Addedof | (1985-1993) afierwards: 3.0% ] _ . 2000-:2.3% -
Agricultural Sector o . : 2005 2.0%

. . _ . ' 2010-: 1.3%
value Added of (299.3 billion K.) '
Agricultural Seclor =100y - : o

- 2005 ' _ ©4,949biltion K] 4,396 biltion K} 3827 b:lhon K
O (163) I EY)) - (128)
- 2015) _ 6,993 billion K| - 6,164 bitlion K| 4,912 billion K| .
' ' {23%) o (206) (164)

5.1.2 Production of Crops

Rain fed agriculture will remain predominant even in the future, and most of maize and oil
crop production will be obtained through rain fed cultivation. Wheat and rice cropping -
through irrigated farming will be complemen!aly for stable production of cereals. In
addition, irrigation will support the production of cash crops, siich as vegetable and fruit,
and of exported goods, such as coffee, sugar and flowers, in order to contribute to the
improved balance of payments of the country and high gromh in_the Vatue Added of the
sector. Expansmn and enhancement of rain fed agriculture in the northern region, where -
rainfall is comparatively constant, will be necessary o achieve the stable agricultural
production of the country, Of the three scenarios, the largest expansion of rain fed
agriculture will be required to attain the target in the Base Scenario-Agricultural Expansion.

In this scenario, prompt introduction of ox draught system in the northern region should be
extensively encouraged. :

< Staple Crops >

Self supply is assumed in all scenarios. Rain fed maize and irrigated wheat will be main
crops. (,onsumpnon of staple crops is presumed:-to be 160 kycapnafyear and wheat
consumphon is supposed 1o remain at 13 kg/capitafyear, 8% of the total consumption. Even
in the future, main parl of the production should rely on rain fed agriculture. In Base
Scenario-Agricultural Expansion, increased production will allow to ¢nsure the targeted




cereal reserve for thiee months (510 thousand tons), which will upgrade the food security
against drought eveits, and for Zambia to become a cereal exporting country. In the other
two scenarios, all of the prodicts will be consumed domestically.

< Qil C!’O])S >

Oil crops are ranked thu’d of the agncultural préducts for export and are produced by rain
fed agriculture. The market for these crops continues to look promising in the future. ASIP
also emphasnses the development of pmcessmg techaology for vegetable oil production,
assuming that demands increase. Production increase to two or three times lhe current
volume ¢an be projected by 2015,

< Vegetables > _

Vegetables are the miost suitable for ¢ash eamning. Current production has réached to the
level to mieet the supply of 65 kg/capitafyear, and rapid consumption increase will not
occur. Further, large scale export will be difficult. Current level of producuon is assumed to
conlinue.

< Fruit >

Current consumption of fruit is 16 kg/capita/year, which corresponds to 30% of the
consumption in developed countrics (50 kg/capita’year). In the Base Scenario- Agr:cullural
Expansion, where the largest increase of agricultural production is projected, production of -
fruit is planned to increase to meel a consumption level of 27 kg/capitalyear.

< Coﬁec and Tea> '

Coffee and tea plantation is expanding by 530 halyear. Much endeavour is being made by

emrepreneurs to marketing and exports of coflee and tea. Cusrent expans:on is assumed to

continue in the Base Scenario- Agncullura! Expansion. In the other scenarios, however, the
production will grow at the same rate as that set for growth of total value added of
agricultural sector m cach scenario, consndenng possible risks in the future

< Sugarcane >

Sugar is ranked second of the exported agncultural products The complete process l’rom
plantation to exporting has been established by the sugar company. The plantation will be
expanded from the currént area of 13,000 ha to 21,000 ha by 2005, in accordance’ with
pro;ecnon of the production eXpansmn planned by the compan)

< New Products > : '

Flowér growing and exports have bcen started recently mainly by commercial farmers.
ASIP highlights expansion in the future. The markets for flowers are European countries,
where stable and expanded supply with lower price in winter can be achieved from Zambia
which enjoys summer at the same time. Therefore, production will increase to 10 times the
present level in the Base Scenario-Agricultural Expansion. In the other scenarios, the
production will grow at the same rate as that of total value added of |he sector of each
scenario, con:;adenng, p0551ble risks.

Under above c0nsnderauons lnal sludy has been made to 5et larg,ct yowth rate of lhe value
added with sallsl’ylng_, the all requirements of livestock production, fishery. producuon and’
: 'gram producuon Since said three productions are fixed by population scenarios because per
capua consumpnon was set at 14.2kgfyr, 12kg/yr and 160kgfyr, adjustment has been made-

- H. 97 .



only by other crops than cereals. Table 5-2 shows the result of crop producnon acreage and
economic growth of agriculture for three agncul(ure developmenl scenarios. e

Total planted and irrigated areas are maximum in 2015 in case of Base Scenario-
Agricultural Expansion of about 2,633,000ha and 114,000ha respectively. Base Scenario--
Industrialisation follows the Base Scenario-Agricultural Expans:on with the p!anted area of
2,343,000ha and the irrigated arfea of 107,000ha. The areas aré minimum in Conservalive
Scenario with the planted area of 1,916,000ha and the itrigated area of 91 ,000ha. Preseént

planted and ircigated areas are 1,363,000ha and $3,000ha respectively in 1993, Therefore,

both areas of Base Scenario-Agricultural Expansion reach almost of 6ver two times the

present areas.

Table 5-2  Crop Production and Water Demand for Irrigation by Three Scenarios

Curtent Status Base Scenanio + | Base Scenario - - L ;
{1993 Agriculturat - industrialisation Conservalive §wrlano
Expansion
< Crop Production > :
{1) staple Crops 1,894,000 1o " 3,664,000 ton 3,383,000 ton 2,.728.000 ton
{export) ' C 510,000 ton - . _
{nheal) 71,000 (oy 166,000 ton 186,000 t6n 131,000 ton
- domestic production 50 % 100 % 100 % S 100 %
- Impont : 50 % 0% 0% : 0%
(2) Gl Crops 154,000 (on 462,000 ton 385,000 t6n 323,000 ton
. (=100) (300} . (230 {210
(3) Vegelable 520,000 ton| 853,000 ton 958,000 ton 775,000 ton
(65 kg/personfyear)| (65 I\Jperaon/\ car}] (65 kg/personfyear) | - (63 kg/personsyéar)
() Fruits © 129,000 ton ] 348,000 ton . 230,000ton] - 202,000 ton
_ (16 Lg/per:,onl) ‘car) (27 l. Jpa.nonf) ear)| - (17 kgfpegsonsyear) | {1 kg/pcrson.f) ear)
(5) Coffee & Tea 6,300 ha 18,240 ha 12,000 ha . 9,600  ha
" (=100) (290) 3 T sy
: - s
{6) Sugar Cane 13,000 ha 21,000 ha 21,000 ha -2 000 ‘ha
] (=100) {162) (162} { l62)
{7) New Crops {flowér) 250 ha 2,500 ha 500 ha 380 ha
: {=100) _ (1000)| (200} C{A52)
< Total Planted Arca > 1,363,000 ha 2,633,000 ha 2,343,000 haf’ - 1,916,000 ha
. (=1.00) (193) o (172) O (14D
< Total Irrigated Arca > 33,000 ha 114,000 ha " 107,600 ha 91,000 ha
- (=100) (213} - (202) C(172)
<Newly lrsigated Arca> - 61,600 ha] 54,000 ha 238,000 ha|
< Additiona! Irrigation 5,282,000 m'/day | - 4,680,000 w’/day |~ 3,242,000m’/day
© Water - : ' V.
Dearand > '

5.1.3 Food Demands and Security

Food demand has been estimated for three scenarios. Per capita demand of staple crop is
assumed at 160 kg/year based on acfual food balance for 12 years from- 1982 1o 1993,
Consumption of meat is consideced at 14.2 kg/capita, that is the present consumpuon fate.
The present meat consumpuOn rate w;ll be also apptied for the ﬁilure C()nsumpllon in all

scenarios..
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Necessary produchon of staple crops are as shown in  Table 5 3 Necessary production as
minimum requirement of staple crops ranges from 2,728,000 tonsfyear for the Conservative
Scenario to 3,664,000 tons/year for the Base Scénario-Agricultural Expansion in 2015.
Production of slaple ceops has 10 be increased 1o 144% and 193% of the 1993 production
for the above cases. In case of the Bas¢ Scenarios-Industrialisation, it is necessary to
produce 3,383,000 tonsfyear, equivalent to 179% of the 1993 production of 1,894,000
tons.

<Reserves>

- For security of food, 3 month reserve of grain will be planed in all cases of agricultural

development plans. The amount of annual reserves are:

Base Scenario- Agncultural Expansaon = 510, 000 ton,
Base Scenario-Industrialisation = - -573,000 ton,
Conservali\ze Scenario = : 464,000 ton

<Export « of Grazn (Matzé}> '

In case of Base Scenario-Agricultural E\pansmn it is proposed to produ(:e 510,000 tons of
maize for export, which is the same amount of three month reserve. By the production of
510,000 tons of maize, total production of staple crops becomes 3,664,000 tons which
includes 5% losses (26 000 tons) and 2% of seed (10,000 tons), adding lo the target of
3,118,000 tons in total..

Table 5-3  Required Production of Staple Crops for Three Scenarios

. Base Scenario-Agri |- Base Sceaario- Coonservative
Agriculturad Plan culfural Expansion Industrialisation Scenario
: o 2005] . - 2015] . 2003 2015 20050 ¢ 20%5]
Population (1,000) 10465] - 12,38] - 10994 14336 10,625] 11,589
Minimum Regoired Staple Crops {tons) . . '
Food Dentand 1)~ | 1,674,000 2,033,000r 1,759,000] 2,294,000] 1,604,000| 1,853,000
Feed Demand2) | 5500000  706,000{ - 510.000| - 683,000 167.000[ 347,000
Losses 304l  126,000]  156,000]° -129,000{ - 169,000] 118,000| 136.000
Manufacluring  3%| - 126,000]  156,000] © 129.000{  169.000]  118,000] 136,000
Seed 2%l stovol 620000 - 52,0000 68,0001 47,000] 55,600
Total - | 2,527,000 3,113,000| 2,579,000 3,383,000 2,334,000 2,728,600
Expon - Ol 346,000] of . 0. ) 0
Gr;irid Tola] ~2,527,000]  3,664,000] 2,579,000] 3,383,000] 2,351,000] 2,728,000
(Nelc) : : .

1} Food rcqmrcmcnl = 160 kg/mpmhr
2) Feed demand = Total Required Fccd * 53% as grain.

5.2 Necessary Countermeasures for Stabilising the Production

'8.3.1 Altcm’qiiVe Plans‘

For producmg the above reqlurement the foliowmg, faclors are CO!‘ISIdEICd
- Production of staple ¢rops mostly depend on rainfed maize cultivaion.



- The national production of staple crops fluctuates by 25% once in $ years. If no irrigated
cereals are increased, that is equivalent to 780,000 tons/year. In case of Base Scenario-
~Agricultural  Expansion, irrigated wheat is. expected: to increase 10 34,800 ha and - %
_expected to produce a stable yield of about 174,000 tons of grain. Therefore, reduction
of production will be reduced to 606,000 tons, 225,000 tons mll be secured- by the
national reserve for food securily.

<Im port of Maize> '
- Balance of 381,000 tons will be lmported from the world market, if no measures are
taken.

<Expanslon ol' Rainfed Cultwahon in the NOrthern Regtoias> :
- On the other hand, productivity of maize is stable in the northern provinces, such as
Northern, Luapuia and North-western. ‘Provinces. However, “hoe cultivation *
predominant in these area, and total maize planted area of three provinces shares on!y
10% of national planted area. In these provinces, thére are riot enough number of oxen
at present stage.  The cultivation area per farmer is much less than that in Southern and
Eastern Provinces. Therefore, it will be difticult to cxpand the planted area so rapidly
with hoe cultivation in short penod In this study, it is recommended to expand
cultivation area in the northern region with an rapid increasc of oxen to meet necessary
expansion of national planted area. 'As shown in the table below, agricultural
population of northern three provinces are projected to decrease from 33% of national
agricultural population in 1993 1o 29% in 2015. Therefore, encouragement of oxen
introduction is to be slrongly proceeded for northern region,

Table S- 4 Pro_lcctlon of Economically Actwe Agnculluml Popnlauon

_ (Unit:1,000)
Province ID?D © DBase Scenario- - Base Scenario- - Conservalive
. Actuat Agricultoral expansion . fndus(rialisation Seenario :
CE990 1995 - 005 - 2015 1995 2005 . 2013 - 1995 2005 : 2015
Lusaka 33 3970 343 714 3740 437 128 0 393 520 63.2
Copperbelt 6 703 924 1173 702 - 938 1233 0 699 . 886 1059
Céntral . 121 13723 1717 2068 1368 1722 2126 1363 1652 1883
N/Western 77 85.3 1018 - 1183 839 974 1071 - 848 977 1079
Western 93 103.0 - 175 1308 1021 . 147.8 1334 020 1127 119e
Southern 133 150.2 1862 2221 1488 1838 2220 . H9.1 1785 2025
Luapula 1o 194 13727 1525 1183 1348 1496 HIS6 1312 1386
* Northern 182 1926 2273 2513 1958 2233 2487 1962 2174 2281
" Eastern 303 28 263 5096 _ 3L7 294 5383 3400 4087 4639
Zambia 1,115 ,24~(. 1,514.7 1,780.3  1,235.3 1,496.2 1,768.8 1,236.3 1,452.0 1.619.4
Population of Northern Region (N/Western, Luaputa, Northern) R _ '
369 102 166 522 ‘398 456 505 4o T 46 475

Ratio (o National Population _ .
33% 32% . 31% 2% 32% 3% 29% - o 3% - 31% 0 9%

5.2.2 Northera Expansion of Rainfed Agriculture

As stated above, for eftcclive ulitisation of resources of the counlry, itis essenual to expand " ‘&
the rainfed agriculture in the northern vegion.
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In this expansion plan, following targets are to be achieved for the national and the regional
benefits:

- to mitigate ﬂuciuanon of siaple crop producnon more or less the three month -
* resesve for drought year once in five years.
- ‘to increase planted area per household more than 1.8ha in the northera region,
which supporls lhe'e\:pendiiure of agricultural houschold.

Table 5-5 shows the e\:pansmn plan for Base Scenario- Agncullural E\pansaon tovether with .
status of 1993. In this scenario, cultivation area increases to 2,633,000ha (193%) in 2015
from 1,363,000ha in 1993, and national avérage cultivation area per househiold increases to
3. lha from 2.5ha. According the results of ana!ysus the cultivation area of northern three
provinces (N/Western, Luapula and Northem) is increased from 268,000ha to 663,000ha by
2.47 times, while that of other 6 proviricés is increased 1.69 times. In this plan, reduction of
maize production can be reduced from 916,000ton (25% of targeted production of
3,664,000ton) to 580,000ton (16%), which still exceeds the three month reserve of
510,000ton by 70,000 ton, but excess is not large amount which is able to be managed by
import. However, export is not able to achieve such drought )'ear but able to export
510,000ton annually in other years. Per household cultivation area is increased to 1.8ha
from 0.%ha in NfWestern Province, to 1.9ha from 1.0ha in Luapula Provmce and to 3:Zha
from 1.7ha for Northern Province.

It is estimated the cultivable capacity per farmer of hoe cultivation, ox draught cultivation
and mechanised ¢ultivation at 0.30ha, 1.43ha and 3:5tha re'speclively Base on this
assuniption, oxen number has to be increased from 9 000head in 1993 to 226,000head in
2015 by abOul 25 umes in said three prownces

Fér reahsmg this northern expansion programme increase of ox is-an essential factor.
Therefore, encouragement of ox expansion is to be strongly proceeded and veterinary
facilities and ox training centres are to be provided as well as extension work for promotion
of ox cultivation in the norihern region. :
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‘Table 5-5 Northera Expansion of Cullivated Area by Base Scenario- Agnéullursl

8.3 Agricullural Development

5.3.1 Value Added of Agricultural Sectors by Three Scenarios

Expansion
Presend (1993) . :
Cultivated) Cultivated |  Wel - | Planted Cultivation Method -
Area AreaPer | Season 'An:; Hoe o Ox. Mechanaired
Paoyince Household | Planted | . per - - Culitivation Cultivation Cultivation
(rahouse) | Avea - | Famer : e
(ha) ¢y | ) | g (ha) [LD)
Lusaka 39,969 277 3640 - 13| se06¢1s X 160 (MR 14%13¢0 )
Copperbelt | 52372 20] 420 09 azi0acs 8 anaco B wsscesd)
Centat | 200293 46l tmagol 24l sas¢ 2 o (m ] 14628 (6 D)
NAWVestem| 39,767 09l woml 0S| wa(H A s (18 V| ¢xr(nd
Westem | 109,972 22{ 8250 Lif o osus¢ s 8 T m2813¢es X) 6¢ 0k
Southem |~ 280,223 451 276,200 24]  oco¥) mm (28] 7314 (nY)
Lusputa | - 73663 10] 33200 04] 26651 ¢ ¥ s 28] Ton(H Y
Northern 15448 17 120800 08] 416¢x0 ) 6967¢ 68 MM céad)
Eastemi - | 342875 26} 26230| 15| sumecra B 93349 (26 DY 26703 (60 §)
Zantia . [1363052 2531236800 - 13] 160843 (32 !I 496020 (10 X} 576354 (47 %)
; Base Scemario- Abncu.ltu.ral E\pmmn 015) =
Lusaka 79,363 280 70974l 3] s ) se2(0 %) 23,537'('4‘3 D
Copparbeit| 105,121 23] 105121 i 676X - 3¢ X 67o09¢es H)
Central 375,140 44 363345 22 o¢ 0% 1ass(@ B 22303¢0X)
C|NAVestem| 46 18{ %7495 18] nazq138)]  sseeocsa ¥ muacnPH|

Western 131,145 211 12a3] 0 12l 122008 s Bl o¢od)|
Southern | 402439 42 3147 21, o¢o®] oso( | uisacad) %
Luapula 183,002 19 168719 14 9as(¢ 148 imso(n )| nsscnd)
Nohern | 384914 32 U258 19 oC 0X)] 132680 (358 235301 ¢ea ¥)
Eastern 734474 33| 1m4n 19 o¢ 6%)] o (a )| avance
Zamdia | 2510244 3.1{2396 075 17] 38688 ( 2 X) 1,199,265 (50 $)i1,158,120 (48 ¥}

Table 5-6 shows the value added of each sub-sector of agriculture by three scenarios. Total
value added is maximum of about K'million 699,801 in 2015 in the Base Scenario-

Agricultural expansion, and followed by the Base Scenario- Industrialisation and - the
Conservative Scenario.
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Table S 6 . Value Added of Agntullural Sectors by Three Seenarios

Year . 1990 1993 1991 . 1995 - 2000 W05 1010 2015

i Agriculivial Bxpaosion

S populstion  CLOOG) . 7383 7969  RiBl  £399  9AI2. . 10455 11661 12738

: ] _Ratio . 100 - 108 11 S | 127 192 157 173
GVA Impased 6 Agricultusal Sector e
- lmposed GYA Growth Rate (%)

- GYA Growth Ratlo to 1993
r\griﬂa!tuml GVA Plan (Gross Marglny ‘ o : _ . . .
: Crops (Kmiltion) . 177607 187,692 - 197,177 ML 98425 367637 436,150
Livestock - (K mijition) ‘ 43,614 47624 49635 30680 65,741 9B 89630
. Wildlife (K ntillion) 13,000 13,350 3806 . 16276 11830 19,637 31,7130
Forestn: (K miflion) - : 48579 51,918 55,053 13,665 $5371 98987 111,758
Fishery  (Kmiltion} - 14,082 15410 15,047 19023 | 23352 19180 369
Total (K miltion) 299281 316,034 331317 416853 494919 295177 699801
- GVA : : ‘ .
" Growth Rateof GV~ . U OR6% T 43% 17% 358 | 38% 13%
‘Ratlotal1993 - - 10D - 1036 - 1107 T 1393 1654 199.1 1338
Tncrease of frrigated Area (his) ‘ Ry 60,619 .
Yeur. 3930 1993 . 1994 1995 L1000 - . 2005 2010 1015
Popuhtion ('looo} 7,383 8,012 821 843 9,713 10991 - 12665 14336
" Ratio © 100 105 1n il 132 T 149 172 194

GVA lmposcd lo Agriculture :

. Imiposed GVA Growth Rate (¥}

. GVA Growth Ratlo to 1993
Agxicu!luml GVA Plan {Gross Marg B o . &

Cft\ps © (K miltion) 177,607 183,813 190,018 . 221,045 1 252,072 301098 . 250,424

Livestock -~ (K iniltion) 4564 48486 51,359 65,724 - 80,038 93810 117,502
Wildtife (K aullion) : 13,000 13,000 13,000 13000 - 13000 13,000 13,600
Fotestry (K milbion) 48979 - 30449 31,913 - 60049 42,502  §0,423 91012
CFidwsy (K million) 13,082 15,410 15,068 19810 . 24926 33,321 42,715
Total (Kmilidon) .~ - 299,281 311,158 - 3ILM63 379,627 439587  K16653 616332
T GYA '
Growth Rateof GVA - 40% O 33% 3% 30% yiv 3%
Ratiolo §993 - . 160.0 1040 1074 1268 1169 1760 2060 .

Increase of Itr zated Area (ha) . IBAS9.0 . 541390

L 1993 1994 . 1995 - 1000 2005 1010 2015
Population (‘1000) 7,383 7,928 8,109 £291 9158 10,028 10,807 11,589
.. Rate’ i) 107 10 112 ¥ 136 146 §37
Imposed GDP Gronth fo Agelduitur
Growth Rate (%)
Growth Ratio to 1993 :
Agricultural GV, \I‘lm((:ross\hrgm) o o . :
Crops (K million) 172,607 - 180922 134237 . 100810 217383 283332 18921
Livedock (Kmillion) 43614 47377 - 49,140 57956 66,771 74,233 21,695
Wildtife  (Kmillion) . 13000 13,000 - 13,000 13,000 T 13,000 13,000 13,000
- Foredry {K mittiosn) 48979 50,253 $1.526 . 57600 - 63,516 (69,159 74,497
Fishery (N miilion) : 14082 15,410 14955 18357 . 23010 22,147 kYN 13
“Totsl (X million) - © 299281 306961 32853 347,723 351702 4M68T0 4929
CGYA o . . :
" Growth Rate of GVA C 1.6% 1.9% Li% - L9% 21% 2%
: Ratioto 1993 Coos o fo0m 1026 1045 7 1162 129.9 460 . 1641
Tnecdase of trrfeated Aven (lu) ) - : . 16.559.0 32,789.0
{Note) -

1 ) G\ ,\ ofu:ldlnﬁ is c-llm:ﬂ.:d al 3 5'- of ;\grn:ultuml GVA K394 billien o I993 ((.30). .

P r‘f;mng to choﬂ No, H1570-Z\, World Barik.
2) Wildlife is assurmed 1o increase 21 an half rate of Agrlcuhur.ﬂ (:\ A

5.3.2 Scale of Farm Land to be planted |

According 1o the Gross Domestic Product Plan set up for éach scenario, farm land to be

planted and proposed crops are estimated as following Table 5-7.
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Table 5-7  Required Planted Area by Threee Scenarios .. {Unitha)

Crops .} Actual ‘|| - Base Sceaario < . Base Sécaario - Conscrvative
. Agncullur.ll ' lnduslra‘lhs.mun Seenario ) %
Expansion B R
- 2605 . 2015 - zoos - 2015 W05 2015

Maize 820,396} | 1,138,000 1,332,000} | 1,024,200 1,2!8,_600 981300 984,800
Sorghum 42,7921 79,000 96,800} 71,108 88,600]| 65,600 71,600
Millet - 54,808} 120,000  £57,000)| 103,000 - 143.600{] 99,600 116,100
Rice (Ex1.) (| 1Bm 17,508 22,100 19,600 24,800 15,900 . 20,100
Rice (In.\V.S) * 0 ‘1,800 2,800 2,100 -~ 3,000 L300 2,500
Rice (Int.D.S) (%) )] 900 14000 . 1,050 1500 850 1,250
R. Wheal 3,686 0 0 -0 off 0o . o
l. Wheat * 13,6561 - 24,000 - 33,200]| © 26,900 - 37,200 21,800 30,200
Cereals | 954,049]11,381,200 1,645,300] | 1,252,930 1,517,300 | 1,149,950 1,226,330
Cassava 107,812|{ 135,400 - 171,600{] 152,500  193,2001| 123,000 155,900
Potatocs - 1,670 -2,500 3,400 2,800 3,900{| 2300 3,100
Starchy 109.482{ | 137,900 175000{| 155,300 197,100]| 125,300 159,000]
Sugarcane .. 13,000 2L,000 "21000f] 21,000 20000/ 21000 21,000
Sugar crop 13,000{ | 21,000 21,000[| 21,000 21,000 21,000 21,000
M. Beans | 38489l 53,800  73,200)| 60,600  B2.400[|] 48,5900 66,500
Putse Crops | 38489 53,800 - 73,200]| 60,600 82,400 18,900 . 66,500
Soybean . 19,864 68,900 93,900 26,500  29.2000] - 21,200 . 29,200
Groundnuts (R) 68,808]] 299,000 517,400 IIS 000 © 123200/ 97400 130,400
Groundnuts I} (¥} 13,656[] 24,000 332001 26900 37,200 21300 30,200
Sunflower : 35,899 0 o = o H 0 L0
Seed Cotton 76,492|| = 68,000 of| 68000 90,000 s4400 72,000
Oilseed Crops | 214,719]| 489,900 6iss00|| 236400 279,608} | 194800 261,800
Tobacco{V) ' 3,538 5,000 6,200 4,000 5,000 3200 ¢ 4,000
Tobacco(B) 3,388/ 6,900 10,000 5600 . gl00j| 4,506 6,500
Tobacco 6,946 11,900 16,200 9,600 13,100 7,760 - 10,500
‘Tomaltoes * 6,000 16,900 9800]| 7,700 -11,000]] 6300 8,900
Onion * 1,000} - 1,100 §,700 1,300 1,900 1,000 1,500
Cabbage + 3,000 3,400 0 4,900 3,500 3,500]| 3100 - 4,300
Léttuce * 663§ . 800 1,100 900 1,200 700 1,000
Carrols * 1,000]|.  Kio0 - 1700/} 1300 1,900 1,000 83500
Vegetables 11,663 13,300 19,200 15,100 21,500 12,100 - 17,400
Colfee * 6,184 12,000 18,000 7,900 11,800 6,300 - 9.500
Tea # 110 190 20 130 160 W T 1o
Stimulant Crops - 63241 12,190 ¢ 18,240 3,030 11,960 6,400 9,630
Orange * 7,154 9,700 . 14,600 7000 - 10500 - 5700 8,500
‘Banana * 974 1,500 2,100 LI00  Lsoof| 900 4,200
Fruits ' 8,128 11,200 16,700 8,160 12,600 6,600 - 9,700

Flower - * S 250 1,250 2,500 380 500 “310 380
New Crops ' 250 §,250 2,500 380 - s00]] 30 oaso]
Total Planted Avei 1,363,050( | 2,103,640 2,632,840 | 1,767,460 2|<(.,460 1,573,060 1,782,160
Irrigated Avea  (ha) 53,021 84,740 113,640]| 81,610 107,160 69910 90,810
Incrementat from 1993 31,719 60,619 28,589 © 54,139|| 16880 37,789

1) *; !_rrig."utcd Crops  2)(*): lrrigated bul not counted in lmg"nlcd arca. 3) Groundnuts(ly: mnssdercd
as supplemental inrigation crop before wheat. - 4) Sunflower is causidcnd (o dececase ifs planting aréa due.
to dececase of price.  5) Sced cotton is also consndcrcd to dccréasc it ADP-1 due to lowes inconie for
faomers. :

5" 3
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5.3.3 Allocation of Irrigation Area by Provinces

_As resuling in Table 5-7, irrigated lands are to be developed at about 61,000ha for Base

Scenario-Agricultural Expansion, and 54,000ha for Base Scenario-Industrialisation and
38,000ha for Conservative Scenario respectively. On the other hand, potential irrigation

‘areas are estimated at about 132,000ha in the country as shown in ‘Table $-8. The locations

of potential areas are shown in Figure 5-1. For appropriate allocation of said irrigated
areas, following priorities have been considered:

< Priornities >

- Lower incoine regions. (Luaputa, Western, North-Western, Northern)
- Lower yield region. (Western, Eastern, Lusaka, North-Western)
- Food unbalanced regions among Agriculture dominant provinces. . (Western)

ngh potenual region on water resources. (Luapula, Southern, Central, N/Western,
Northern, Western)

Based on above priorities, basic allocation ratio has been tabulated as shown in the Table 5-
3.

Table 5-8  Potential Irvigation Area and Allocated Ivrigation Projects

Province " Lusaka Copperbelt Cenfral NAWestern  Western  Southemn Luapuls Northern Eastern

Pofential Irrigable Arca {ha) : .
132,461 3010 10260 15570 15260 {3410 23,148 33,355 13829 4419
Basic Allocation Ratio _ :
2% 9% +% 13% 23% % 30% 6% 1%
Atlocation for 61,000ha based on Basic Allocation Ratio _
61,000 1,160 5000 3,000 - 8,600 14,000 6,000 18,000 4,000 3,000
Existing Trrigation Projects
ASIP Rchabilitation Project ‘ :
- 267 U] 140 0 0 0 89 0 G 28

Exisling Expansion Project _ _ _
16,484 1,900~ 4,200 0 290 16 8450 INEL] 190 0

New Irrigation Projects
Multipurpose Dam Project

6,590 310 5,780 0 0. 0 0 0 0 0
trrigation Dam Project '
8,480 4 0 0 0 H] 0 7.000 { 1.480
Run-of-river Project
29,000 0 0 5000 6,300 7.000 0 4800 6,700 0
Total {ha)

60,821 2,720 10,420 5,000 . 6590 7010 B539 12,144 7,190 1,508

In selection of irrigation project, first priorily has been set on the ASIP Rehabilitation
Project and the Existing Expansion Project. On the other hand, three multipurpose dams,
namely Chongwe, Kafubu and Mutundu dams are selected as peri-urban irrigation projecls
which are able to produce valuable crops like vegetables, And, among remaining proposcd
dams, two dams namely Lufubu and Lundazi dams are selected from aspect of less cost and

- gravily conveyance systen, Remammg projects are selected from run- of river potentiai

areas, to meet the basic allocation areas of provincial basis.

TR
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'CHAPTER 6 LIVESTOCK DEVELOPMENT

6.1 Direction of Livestock Development

It is esttmated that 2,669,000 head of cattle, 592,000 sheep and goats, 303,000 pigb and
7,920,000 poultry were bred by both ‘sectors of traditional and commiercial farmers in the
country in 1990. Southern, Central, Eastern and Western Provinces are predominant in
cattle breeding and have a share of about 80% of the total cattle number. However, theee of
these provinces (excluding Western Provmce) have almost reached or exceeded the
maximum breeding level in the floodplain grazing syster. Particularly in Southern Province,
cattle numbers have decreased &gmﬁcanlly in recent years.

The cattle population increased from 1,730,000 in 1986 to 2 680 000 in 1989 at the hlgh
growth rate of 4.5%, but decreased 10°2,540,000 in 1991 Tradlllonai farmers owned about
2,178,000 head (82%) of cattle, and comriercial farmers’ shared 491,000 head of cattle
(18%) in 1990. Annual meat consumplion per capita is 14.20kg (average for 1930- 90 for
urban population - figures for rural slaughtermg are not l\nown) of which pouhry meat is
5.57 kg. This consumption rat¢ is the same as that of Japan in 1970, so that it is proposed to

. maintain present supply level to the year 2015 with the same rate as national population

growth.

Catlle number decreased sharply after 1989, especmlly in Southern Province. The reason for
the decrease is considered to be over-grazing in the Kafue Floodp!am Therefore, growth of
cattle number should be much less than 4.5% per annum in the fulure

Present percapna meat consumptlon lE'.Vel is considered to be a good rate, and this rate
should be maintained in the future. To realise this percapita meat consumption rate (14,20
kgfyear), it is necessary to increase the number of hvestock at the same rate as the national
pOpulat:on

6.2 . Projecﬁon of Livestock Populaﬁ()n

Lweslock numbers are pmJecled to grow at lhe same rate as national population growth,
and will increase to 1.725 times the 1990 number for Base Scenario- Agriculiurat

_ Expans;on 1942 times for Base Scenario- Industrialisation, and 1.570 times for

Conservative Scenario respectively. Table 6-1 shows the projected Iwcstock numbers in
2005 and 2015 for each case. . _ ~
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Table 6-1  Projected Number of Livestock for Agricultural Developmet Plans

. Bas¢ Scenaxio - Bas¢ Scenario - Conservative
Agricultural Industrialisation "~ Secaario
Expansion
. | ~19%0 2005 2015 - . 2005 2015 3003 0135
Ratio of Giowth 00 1417 L2125 - 1489 1.912 1.358 S L370
Livestack Number (1,000 head) - o - R ,
Cattle 12,669 . 3,780 4,603 391 5,182 3.625 4.190
Sheep/Goats 592 839 1,021 88l LI5O. 804 929
Pigs - _ o303 139 523 451 588 4 476
Poultry 3921 224 13664 11,794 15,383 19,757 12,436

(Notes} Ralio of Growth: following the projected growth ralis of the national population.

As’ shown in "'i_‘able 6-1, c_atﬂe number would need lé in'éréas‘_e to 4,603,000 head from
2,669,000 head for the Base Scenario- Agricultural Expansion, to 5,182,000 head for the
Base Scenario- Industrialisation, and to 4,190,000 head for the Conservative Scenario;

For the case that cattle numbers increase with national population, cattle numbers by -

province can be projected as shown in Table 6-2.

Table 6-2  Projected Number of Catile without Consideration of Over-Grazing

Province Actual - Bast Scenario- Buse Scenario- - | Conservative Scenario
) : Agricultural Expansion Industristisation . :
Year 1990 2005 2015 2005 2015 2005 2015
Ralio 1.000 R N N - 1.489 1942 - 1358 1370
Lusaka 82,6471  124,000] 151,000 131,000 170,000] 119,000 138,000
Copperbelt 73374 105,000 128,000 111,000 144,000] 101,000 117,000
Central 503,512 713,000 869,000 750,000f 978,000 684,000 791,000
NfWestern 59,340 84,000 102,000 88,000] 113,000 81,000 93,000
Western 546.957] 7750000  944,0000 814,000 1,062,000 743,000 839,000
Southern - 1,052,795] 1,492,600 1,816,000 1,553,000L 2,045,000] 1.430,000{ - 1,653 .000]
Luapula 12,136 17,600 21,000 18,000 - 24,000 12,000 . 19.000] -
Northern 107,821] 153,000 186,000  161,000|  209000] 146,000 169.000
Eastein 223.830] 317,000  386000( 333,000  435000] - 304,000 - 351000
Total 2,668,512] - 3,780,000 1,603,000 3,974,000 5,182,000] 3,625,000 4,190,000

However, as shown in Table 2-5, in Southern province; the cattle number already exceeded -

the natural breeding capacity at 1990 Year Level. Therefore, - to increase the tivestock
number, it is necessary to solve the over-grazing in the Katue floodplain.

6.3 Livestock Development Plan

There are several alternatives to increase fivestock numbers, particularly cattle numbers, by
the year 2015.  Following allernatives are to be considered for selection:

<Plan-1>: to expand cattle breeding to other vacant floodplains to eliminate the over-

grazing in the Kafue floodplain, and to develop other floodplains like Upper Zambezi,
Chambeshi, and Luaputa floodplains mostly located in the northera region.
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<Plan-2>; to produce meadow grass by means of irrigation for excess cattle in the
Kafue floodplain’in dry season.

<Plan-3>; to combine expansion and meadow grass production in reasonable
proportions.

Reglonal balance between the natural breedmg capacuy and the cattle nuniber is calculated
in Table 6-3 (1) to 6- 3 (3) for three scenarios using the following assumptions:

Agricultural Land Vacant agriculturat Iand exc!udmc Shlﬂmg Cultwahon Area
- ‘Tolal Arca = 8,543,450 ha :
- Utitisation Rate =50 % -
- Breeding Capacity = Shashead (natunl \egchuon}

(Note) Natural breeding capacity is cstimated at 3 ha for one ¢attle in the agriculturat lands
through the coumtry, because the lands are nol coveréd by closed forests, mostly
covered by grass or by open forests which are expeted to provide rcasonablg high

o natural brecdmg capacul) ‘
Staple Crop Field: Ceréal Crop Area in 2015
-Total Area = 1 GID 900 ha (for Base Sceuano- Agncuituml E\p'mswu)
" Utitisation Rate = 80 % -
- Breeding Capacity = 0. 82hafhead (stem utilisation)

Flood Plain: Floodplain Area of Each Province
« Tolal Area =7,98%,863 ha 1
-+ Utilisation Rate = 80%
- Breeding Capacity = 2ha/head (natural gnss)

% According to the résults of Table 6-3, lands in Southern province are already over grazed. If
no measures are taken, o\rer-grazmg w1ll continue to expand and severe soil erosion will be
caused in Southern prownce Excess rumber of cattle will be 884,000 head in 2015 in
Southern Province in case of Base Scenano- Agricultural Fxpansmn (Table 6-3 (1)} As
well as Southern Province, over-grazing will be caused also in Central Province after 2005
for all scenarios. - 'If over-grazing continues, water facitities will deteriorate rapldly in these
two provmces Thereforc the most urgent subject on hveslock development is to nnugate
the over- grazmg in Soulhern and Central provmtes

<Plan-1>: EXpandmg lwestock breedmg in the noﬂhem provinces, it will take a tong time to
expand breeding technology and to provide vetérinary facilities. Therefore, <Plan-2> and
<Plan-3> are to be consrdered as alternative plan, :

<Plan-2>: 'meadow 'g’raSs production for excess number of cattle, it is estimated that an
irrigated arca of 116,000 ha would be required by the Year 2015. Necessary irrigation
water is estimated at about 116 m'/s, that is equivalent to6 77% of the regulated flow of the
Kafue river (150 m¥/sec). Water utilisation of this scale in the Kafue Roodpfain is too
excessive for other water usage.
chmrcd meadow grass and lerigation Walcr
- Excess cattle in Scutheen and Centraf Provinces = 884,000 + 174,000 = 1,058,000 head
+ Required irrigated grass land = Excess cattle 5 Breeding capacity of geass band = 1,058,000
head X G.11 hahead = 116,000 ha  (Note: Breeding capacity of irrigated geass tand is
;Ia . . assumied at ©.11 ha/head) :
Required irsigation capacily = 116,000 h‘i x 1.0 li'soe/ha = 136 mPfsce
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‘Therefore, <Plan-3>: combination of expansion and ineadow giass producuon has to be
considered as an alternative plan of <Plan-1>. %

In <Plan-3>, the u_réenl subject is “How Much Meadow ‘and When”. For this subject,
following points will be considered:

- Te prepare meadcm grass in Southern and Centrat prov inces b\ 2005
- To produce meadow geass for exceés number of catife by 2()0) that is for about 578 000 heacl of
cattle for Base Scenario- Agricultural E\pansron

Required meadow grass and Ireigstion Walter in case abové condition;
« Excess cattle in Southern and Central Provinees = 560,000 + 18, 000 5?3 000 head

- Required irrigated grass fand = Excess cattle x Breeding cap'rcm of grass land = 578,000 head
X 0.11 ha/head = 64,000 ha
- Requlred irrigation capacrh = 64,000 ha & 1.0 liv'see/ha = 64 rh’:’Scc

Consequently, itis necessary to prepare irrigated fields of area 64 000 ha for meadow grass
by the year 2005. This i rrrrgalron will consume 64 m'/s of water, equrvalent 10 43 % of the
Kafue regulated flow. It is still beyond the allowable utitisation level in the Kafue River.
Therefore, <Plan-1> is recommended as a development drreclron for lwestock allhough it
takes time for developmient,

Allocated cattle number in accordance with <Plan-1> is summzrrised as shown in Table 6-3.
Detail computation of allocation is shown in Tab!e 6-3(1) to 6-3(3) for each s¢enario.

Table 6-3 - Summary of AI!ooated Cattle Number by Seenarros
: ‘ (Unit: 1000 head) .

Present | Base Scénario - Bas¢ Sceaario - Conservative
Agricaltural | Industrialisation " Scenario
Expansion . |- : ' _
Province |- 1990 2005 2015 2005 - 2015 2005 2015
Lusaka . 88 139 7ol 47 179 133 155
Coppetbelt | = 74 127 63| - 137 s | w6
Centrat 504 695 695 . 6831 . - 683 6831 . 683
NfWestern 59 - 195 - 330] 242 491 186 280
Western 547 878 1,078 914 1,182 833l 998
Southern 1,053 932 932 96l 9tel 916l 916
Luaputa 12 71 135 84l 190 62l 100
Northern 108 343 374 - 408| - 798 313 " 465
Eastern 224 398 525 416 561 366 446
Zambia . 2,669] 3,718 4,603 3911 5,182 3635 4189

rg:
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Table 6:3(1) Preliminary Allocation Plan of Catdle by the Vear 2015 (Base Scenatio-Agricultural Expansion)

l I Liaks c':::" Ceated | nwatra | Watery | Scathern | tespds | Nocwmers | Emtera’ Tota
BrerBag Copadty by Avallable Rongkage . - ) . .

[Avallablc Freding by Agsicultur of Lasid e orpl Shifing Culdralsn Aica J - .
3t ard Lasd (hat 1 uaess LN N AUR T $014% LAS463] . 1953977 537430 it | KITRH| 3 510435
Capabilicy of béead =i Hoos] | zha0n 118,008 sa000] - 155000 196000 $3.990 sipoo] . 1s8000]  ssaoce

Aralabie Foefing by Staple Crops Ficld : . < .. . . . . L
siade Crop Land thad 1 saem] T essa) L aanae R 197,838 30500 121% uee] ssed]  reisavo
[v\fize Sorphum Mida : $36o0] g3 137390 1330 9244 etoe]  NLMe 234200 sl 1sst80
Rie Exveiste | . ¥ . T 13 Nilx [} suf el 2.419) 35000
|Rice tudisive T 8. i o« N T 8 ] .9 B YT
kq,-d-ﬁlylah:ed -2 33609 §7.000] - . tdg00 T).0%0 184,500 264,800 wyee]  haoge 11006 1.5%.000

Siv allanle Tee Bng be 5 sterd Vegelatfon - X R : - B ] - -
I“‘*’P‘ﬁﬂ Areafhay : HIRID 273381 | 9URIs 1044458 3193 184 EA78,353 | 148007 1648 %1} ¥ 600 7559 953

B Jogattiny tabezed -3 tazad0] 109800 333.000 20,800 $37.009 172,000 §6.000] ©  633.000 15,000 3195009

Capabiity la beced {heads) 135.000] 199.0¢0 §93.000] © dsadee) 1 eta0n 933.000 231,000, 917,000 es305n]  s420.000

Preded Canle Number : . ‘ . . N
Ve 1590 - | $.600 pradT]  Taave]l seasez sears]  sepaT]  Lesioes 1218 S 407821 331,389 2668342
Vear 1955 RALIE . §9.000 34,000 $70,000 __&L00¢ #1900 pastoce] . 10000 131 300 43000 3.024.000
Vear 009 . B 112,000 " 34.000 £42.00¢ o Te.oe £3%.0001 : 1321000 14690 132000 - - is¥due 3.403.000
Year 2048 1417 1radoe] 103 bo0 T13.008] 84000 ER000] . 1432000 " 1%0g0 o] O s1tde 330,000
¥ear 2010 -1 AT watos] . ngoe] - senooe 1000 353,008 1684600 13,060 149,000 353,000 2,192,090
[Veas 3015 X 150008]  Trrtuon 239600 1330940 314,000 LSt6og0] 21000 134,000 185.600] ¢ 4400000

Excess Numbes . . L - - .

v ear 1990 gactnay ] [} ) 4 t 14095 Y i ] 120793
Yous 1993 ] ] ] R o . 4n.00¢ [ r [} (248000
Year 2004 : P N [ K N 414,000, ] 3 L 410,600
Year 2008 [] o 13,609 - # [] 841,000 [] [] ) Ex il
Year 330 0 8 . 96000 8 [] F1L00 ] 0 1 $19.009
Year 2048 0 ) 174,604 [} a 131,008 [] 0 o 1. a{8.000

Alovation Plan by 2003 : : . : " — —
Roon b Alceion Cenooel 93,000 K 4s5.060) axieom o] . mronn 795,000 srieoe]  rapasoe
Wit of Rovot K Aot [EM1 0.004% 4 0008, L XE [ 35S sooos]  eehrs ¢ 3239] o] T bl
Aftcwioa Rumber 15.000 33.009 4 1E0.000 183.009 L) 1.000 LT AR 576000
wumber In 2065 rno0o] L Broee £35.000 135,000 47800 932000 el MAo0n] - 390.009] 3978400

ocaicn Plan by 2418 . ) N . ) - :
Room for ABocaion Lene] . Tasde] o] - disoos] - Mrew L) 113,000 761.000] 273000]  2.075.000
Rarle of Reom hx Alkocaiion [ X1k} asyzl  goang] - ohiss] o madet] C acdoa] eweis [T XN 18000
Alhcation Numbes . - " 13800 35,009 4 128008 13,000 ol " atnean] . Asaono 139.000] . 1esa.000
Nuate i 01 - 170,000 154,800 £3000) 3300 1etsnoe]  wzonn| . aismes 370000 s28060] 4403000

[Flarmed Canle ABoimion . . L HE )

Year 1990 (Aduly - 947 R R IR T AT B e T 10783 223330 1es3az
Vear 1998 ) 195.800] ¢ 91eeq sstana] podaon £32.000, 1.9E3.400 3200 135.809 0] 3eame0s
Ve 2000 - o 111000 199399 e¥igoa] . saom ' T43.000 92toun| .. $n.p00 245,000 so090] 3408000
Vear 2005 ) 139.000f 127600 §33.000 33,800 $°3.006] © - ¥3téun 10060 343,000 s000) 3373009
Yeawr 2060 ¢ 135009 146,994 gakgm] 143000 - 3,006 ¥33 8400 §9).900 453,000 "o 1193000
[Year 258" L%a.600 igt000 693,000 10800 1e7soos] - waroco] . w3soes] | 3teseo s2500n] | asndede
twrede Rate Bom §958 . )
¥ear 1530 {Actud} 189 100 o 190 b 00, 100 190 vas] | (LY 140
Year 1974 130 (1) L 175 [ [0 15 (R v 1L
[Vear 3900 1% 147 138 EES] X 432 [t 248 1s: 123

[xear 2008 ) s 1.5 134 3 161 239 [17) 31 17 [Lh
Year 2010 171 195 138 [EX] 178 Camy {X1] R I 1 15
Vet 30135 : i 191 121 18 Y] 197 s ey ey - BN 233 A

Increase Sumber Bom 1550 ) ] ]
[rea2os  { i 325353 . 4964 sl e $31.08) REuG H ¥22410 LA R il 1.3 31,583

(NI} ’ : .

+1 Uitition ($50%a), Sha hest
2 Lubration (301 0 3 7ha head
=3 Lulration (3071, 26 b st

Ho 1L -




Table 6-32) Preliminary Allocation Han of Catde by the Vear 2015 (Base Seenatio Indistedatisation)
i I | [ Luxata ICPP“" Cenirat -';N Westera | Southern | Luspuls | Northern | Emtera | 7 Tout
. Belt j Weitern . .
Biceding Capacity by Available Houghage | o ;
Available Feeding by Agrlcuttura Land ercept Shifting Coltivation Arca : Lo . P L
[Agricutnral Land thad] T 359.6¢6] 235602 11952 30] 303391} 1357169} 1.963.977] 637620 S43.097) 16311214 81340
[Capabitiey of beged o1 |~ 38.000] - 23.000] ~10000] T 55000] 135,000 195.000] -~ 69.000]  S400h]  165.000)  $39.000
Aviilable Feeding by Staple Crops Field - j i

Swple Crop Land (h1d ] AL 37350F  1a%1%6] - 703507 99295t 1s3900) T 3w 17s.st0] 49600 1313990
Maize, Sorghum. Aillet ol 3wl issam] 63900 852001 3339000f - g0 sco] 6o ] 101 sml 13196
Rice Extensive ) &9 L) vyl sz [) §459) 6910 T a0y
Rice ataisive Wet § ] i 10 1| 9wl o 9 o 290 2 30
Capabifivlobreed {93 §  40060] . $5000] 153 000 £3,000 groy 23000 w00 1720w 3909 1 3a3am

Avaitable Feeding by Naturzl Vegetation . Lo . R i
[Foodplain Adea tha) | s8] sy ens] 10ss 8] ik i] e s 16s.oar| 1638703 39.600] 1939863
Cajabilitytobeeed |03 } 102.000] 109.000]  35s.000] 127000 - 937000 372000 dscam| - 639.000 16.000] 3196000

Capability to breed theads) 1 190.000] 183.000] -~ 693.000] 546,000 1200000 91600 214000]  sssago]  ssndm) s.39%000

[Prgjected Cattje Nurmber™ i - R i . . . : L :
Yeaf 199 £.00¢ - 82647  MaM| 503,512 $9.3803 - 536957 1.082995]  b3iws]c 1onsN 223.840] 2658502
Year 1993 1447 1o0,00G] 85000  S15.000] T étim| Tsrsondd 3203000 tacto] 103000 1560w 300w
Year 3000 13184 LS00 - 93,000 63000 15000 120.000] §3880] - 1600] K] Feson0] 3siiowm

Year 2004 1.489) L] 111.000] 750,000 $3.000] - s10.000] B ss8000] Cis000]  1eveoo] - 333dao] 3oriom
Year 010 | 1714 1306000 123003~ £54.000] © 103,000 932.000] - 1,807,000 noml 1ss00n] o 33260| 1380000

Year 2H8 | L9482 VR0l 1ol 913.000] . 185,609 1.062.0m] 2,045,000 MO0l 2090 5o 518200
Excess Number ) . . : L ‘ N
Year 1999 (Acrial) 0 [ [} Ol . oG] 138795 [} 0 o] 138,53
Year 1995 ] o] - Q ) 1] of 135000 [] N col s 400
Year 2009 0 9 0 0 "o} . 459.000 [} [} o] - o0t
Year 2003 o] .0 61,000 [] 0} 652,000 0 5] Q] nsoon
Year 7010 0 o] 181,000 ] 0l 891 0G0 4 0] 0} 1.972.000
Yeat 2013 i 0f 295,000 [] o] 1,139,000 0 0] 0} 1,324.000
Allocation Plan by 2003 L . . - . . N K :
Roorii for Aliceation 1om]  oon .o o] assan| | 386,000 O] E96,000]  734.000]  297.0040) 2.037.000
Ratio of Room for Allocati]  6.0339)  6.0360] .00 0243 Q1806 000 . 0iwi7 023388] Gl 09939
Allocation Number 16,0m] - 26,000 ol 1310m] 1060 ol ~esom] MW - 8300 719,000
Numby in 2003 ) trono] 1reeo] 633000 2600 snoon|  sisden]  sisoc| T $95000] sts.000] 3974000
Atlocation Plan by 2005 - e R . : . ) ] . -
Room {of Allogatinn, 10,000} H.OM0 of  ulon] 1800 o] 10| 615.000] 133000 1631000
Ratio of Ronm for Altocati] | 000411 0.0369] 0.0000 02638 00843 . Qnoon]  oilsy] 08137 LT B S)
Allocation Number _ 90000 asoon) . o] 31emn] 120000 - o| tesaod|  $39.000] 136000 1404000
Numb in 2015 o] taxeon]  643.000] de1.000] Lia2en]  s1si00] 193000 I9s.000] 36 00| Sistoon
Planned Catife Allocation i ) o . . . )
Year 1999 fActual} 87647 - Fa3n] 503812 3933 546.957) 1.032795] 1208c] w078 21y 8sa| 2Ese 2
Year 1955 tor.000]  9s000) . $63.000] 130000f 679005 1007.006]  36000]  207.000] _ 788.600] 3102000
| | [ Yeac 2000 127.000] 116.000] 6230000 1800007 212000  esro6hl  60003]  306.000]  352.000] 3.539.000
Yeac X3 1a7.0m0] 131,000) - 693,000] 22000 9uon0f  Sleodnl snotn]  405.000f 415000] 397400
Year 21010 B 163.0001 16n000] - s33.00m0]  362,000] 1.0s3000] 91s.00] 132mn]  em o0l 457.0m) 3599000
Year 2013 - t.000] 1s2000] - 683.0000 3910000 1L1S2000] T 916 000) (90.000] 195.000]  sst.am] 5.8t
Increase Rate frogm 15990 . . i ] B } B I
Year 1999 (Actual} L 100 1.00 1 00 1.00 1.0 - $ 00 1.99 (I 10 100
Year 1993 Can 128 112 200 13 0.9¢] 793 192 13 C1LAS
Year 2000 1.4% 158 134 3ns 148] . o 192 25y 151 . 133
Yeur 2005 ’ 153 184 136 qm [l 0387 689 316 ES RS
Yeur 2010 ] 1385 2103 135 513 194 Ny7 1124 .38 118 37
Yeat 2015 P 243 1.56 527 216]. 0.37 1559 140 51 i94
Increase Number lrom 1990 : : - . L :
[yes 3915 ] | 91.383) 107.626] 17w 3] a5i6s0] emon] s mi| Veisial ewars]  3700| 251345
[Nnte} ’

*1: Utihization {$6%3) $hahend
1 Vulization (8021 0 #2ha head
*3; Unlizetion (8%} Tha head
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Table 6—3(3.) Preliminary Mlocation Plan of Ca tde by the Year 2015 :_(C‘ohsu'{‘a tivé Scenario)

I I ’ I I i Luaka l Copper- Ceatral .N Westera | Scutheia Luapwia | Noethera | Eastern Total
. . heif v Western . . .
Breeding Caprcity by Avaflable Roaghage ™ . ) B
Available Feeding by AgricwTiural Laod cicepf Shiding Cultivation Aréa L : - s :
Agricultural Lsnd tha) “a3tdes| arsenn] 1tarmal soaaoa| 1357169 1963971 s37e20] 512097 LesLin] fid%0
Capabiliy of bead  1+1 |~ 30000] - 23.000] © 11d000f - so00n| 1460007 - 19s.000f 9.0 54000 145.000] 834000
Available Feeding by Stople Crops Field -~ - L o L R . ' |- '
Staple Crop Lasd (v} | JasN] 524 185,200 62880 9iMo] 233900 313N 17N 0613] 1L,3N0M
\Maize, Socchum, Mhilat L] $13m] - 183,100 63900] - 853 1aew| gasen]  1ev.oon] 103 500} 1349.600
Rice Extensive . NI AT R R} ) 7540 0 130f 632 2330f 180
Rice Intensive Wet 8. I L) o L 10 R L)) 0 o0 s . . 290 2.290
| [Capabitictobreed  [*2 | wioo0]  ssooo]  181000]  s8.000]  93000f as000]  79.000 . 17000  395.000] 1331000
Avaitable Feeding by Natwral Vegetatfons -~ | - ° | - ¢ : -
Floodplain Arcatha) | | 250113} 273384  970.164] 1.065.878] 2302184 1119.758] 165047 1638143 $9.600] 1.937.363
Capabitiv 10beeed  §03 | 192.000) 100000 - 3330000 A3n000] . 937.000]  472000] - 66.000]  633.000 16,0001 3,196,000
Ca pability to bréed (heads) | 180,006] 133.000] “633.000f s45.000] b1ss0m] 9180007 d1aoon| ~ sssoon]  ss0.o00] 5382000
Projected Cattle Nusaber L ; : N R : L L o
Year 1990 | . 1.600 sren7]  wsam] smasi] sl sseesr| nosnass| azass| . wgnsn]  2nsse] 2668512
Year 1995 | - L123] og000f si000] . $65.000] - 6r000] 60| 1LiSkgoo|  ti000]  1RL000) 351,000 2996000
Year 2000 | LAY 109.000] - 92000] 635,000 100)  sroin] Lioradd] 150 131000]  273,004] 3313000
Yeat 2003 335 119.000] 101,000] 684,000 ool  143.000] ps30000]  17000f  wso0]  304.000] 3628000
Year 2010 v | visoos] 1eeboal 737000 snood)  sdteon] 38530000 . 1s0o00|  1ssom|  3imens] 3earaid
Yeat 2015 verg] | sseoo] nzom] 19100 93,000  859,000] 1.8530m)  19.000] 169,000  351.000] L890.000
Exicéss Numbet ' . ‘ i :
Year 1590 (Actual) 0 ¢ ? ] o] 136,795 Q 0 o] ¥35.793
Year 1998 | . . . [ 0 0 0 Of 265,000 ] 0 0] 265.000
Year 3000 ‘ ) D 0 6 ol 391000 9 0 o]l 391000
Year 2008 0 0 1,000 0 o 518000 Q 0 o] si1s000
Year 2014 0 o] 51000 | 0] 628000 D) 0 Dol Mo
Year 2088 [ 0] 108000 of o - 13raoo] i 0 ] 843000
Allocation Plan by 2008 - . . : )
Roofn for Allocation 61.000] 37000 ol 4s4é00] - as1.000 ol 19n.000]  1oo00]  21s0ie] 22112000
Ratio of Reom foé Allocatio]  008268] ~ 60332 - 0.6060 ¥ T abdon] 0085 oSl - oanz] osew
:g N anocation Number 4600F 00| - o] 1otom]  1okodd o] . asom]  istenn]  s2000]  sisom
Numbet in 2003 133.000] aroon]  s33.000] 1ss000]  sa3ao0)  9teom]  srxoon] 313000 1ss000| 3625.0m0
| L8 tocation Plan by 2018 N . .
Room for Allocation 3000) 1L C O of 452000 3314000 ool ves | - Tis000| | 2:9,000] 204000
Ratio of Room for Allocati]  00%6]  0033]  00000] | o2xta]  o1sso] - oooon] oeoss]  63s06) SNl 10000
Allocating Number | 17000 19.00 o] 1s700] 139000 ol siom|  es0m0 95.003] 14U
Nuinbet in 3015 . 155.000] 145000 683000 280.000) - oes ool - s1scon] 1noon]  165.000]  435.000) 3189000
[Ptanned Catdle Allocation) B : . : i ) . .
Year 1990 {Actdal) 876978 7] 3s i de3s] - sesos3] 1osdaes]  1diss] iotsy  223.890] 2664513
Year 1595 103000f  s0.000]  sssdne]  tornoo] sssonnl 1oorondl 29800 13simn]  271.6090] 2931.000
Yeat 2000 ngon] 105600  613606] 1as000]  7asoa]|  gsrcon]  4soon]  usomn|  319.000] 33006
Year 2005 ) 133.000] ta000] ss3on0]  iRs.000)]  g45.000] S160mE 620000  3idoon|  368.000] 3.615.000
Year 2010 145.000] 1840000 esac00]  ma3aoql errod]  gisoon]  81.000]  339.000]  406.000| 3.908.000
Year 3015 1s3.00] 135000]  esvonol  zsobon]  gosinn|  v1sam| 1tuen| s3] Bson) d13s.0
{ncrease Rate from 1990 . ’ -
Tear 1990 (Actualy 1.00 1.00 18 100 _ 1.0 109 109 V.60 100]. 1m0
Year 1995 ) 118 1) BN R 118 095 233 1.6} [H 112
Year 2000 : 135) . i4) 134 243 135 091 3169 1 | EM 131
Year 205 153) 163 135 313 154 0.87 569 299 163 138
Year 2019 : 159 1.80 135 a3l e . os2 663 361] . 1 41 116
Yeat 2H S AN 196 §$ 35 i EES | 037 321 311 192] - 132
Increasé Number from 1999 : . : :
[vear 2015 ] | 61383l Tieist wmass| 1m6n] ssions| a3sa9s]  srand] 3snam] 223034 13%04%4
(Note)

1 Uttization (5044) $ha head
2 Cidization (P07} 94 ha herd
*3- Udizatiog (80%e). Thy head
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6.4 Projection of Meat Production in Urban Area

Meat producuon is calculated based on slaug,hlermg number Slaughlermg, and milk and

egg production aré estimated to increase at the same growth rate as urban population,
because, if the number of livestock increases at the same rate as natiosal populallon
marketability will be governéd by the urban popuiatlon ratio.

Table 6-4 shows the eslimated slaughtering and _pr‘oduclidn of milk and'egg's'in'ea"ch case,

Table 6-4  Livestock Production Projection

Actual . y - High Growth Casc Lon Gronth C.lsc

1990 1995 2005 2015 - 1995 2005. 2015 1995 - 2003 2015 o

Urban Population

_(million) 2782 3221 4233 5465 335 4886 717 3201 1074 4982
{Ratio) 100 1160 1529 1964 1204 1756 257.7 1151 164 1791
Production ' ' '
Slavghtering (1,000 head) . . .

Calile - 9220 106.95 140.97 18108 111.01 16190 237.60 106.12 13498 165.13
Pigs 1360 1694 2232 2867 1758 2564 3762 1680 2137 2615
Sheep/Goals 095 L1035 187 LI4  L67T 245 109 139 170
Poultey 9,828 11,400 15027 19302 11,833 172,258 25,327 11,312 14,388 17,602
By-Products . : ' ' ' .

Mitk (1,000 liL) 34,808 40,377 53,221 68,363 41,909 61,123 89,700 40,061 30,959 62,341

Eggs (1,000 tons) 6,425 7453 9824 12,619 7,736 11,282 16,557 7,395 9,406 11,507
(Note) :
Production is pro_]ec!ed as the same ratio 10 the urban populalmn growth.

6.5 Projected LiVestOck Population

Table 6- S(l} and 6-5{2) show the projected number of Iwestock for 2005 and 2015 that are |

allocated based on the potential of breedmg capacity of each provmce
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Table 6-3(1)

Number of Livestock projected for 2005

Prinince I Catile Sheep! Goats Pigs Poultry - -
Number of heads in 1990 _ B ‘ _
Lusaka 87,647 33%| 13407 23%| 10321 3.4%] 1,382,000 - 20.0%
Copperbelt 314 28%| 16,504 28%| 21,186 T0%! 1219000 15.4%
Central 503,542 18.9%] 47,597 30%| 19812 63%| 987,000 12.5%
NAVéstern 39,340 2.2%) 9918 . LI% 3,232 L6%0 219000 2.8%
- |Western 546,957 205%| 3368 . L% 4,667 £3% 388,000 19%
[Southern 1,052,795 :393%| 274,228 16.3%] 13473 242%] L337.000 0 16.9%
" |Luapula 12,186 0.3% 29900  5.0% 3,019 1.0%] - 326,000 1.1%)] -
Northern 107,821  ©40% 31873 ! 34% 8.318 2.1%) 835,000 10.8%
Eastérn 223,880 84%! 160339 - 27.1%| 157,835 - 52.0%] 1.008.000 12.7%)
Zambia 2668512 100.0%] 392,156  100.0%| 303413  100.0%| 7,920,000 {00.0%
Base Seenurio- Agricultural Expansion & 1,417 times of 1990 )
Peovinee - | - Catile ‘ Sheepd Goats . - Pigs ‘Poultry _
Lusaka 139,000  3.7%| 19,000 2.3%| 15,000 3.5%] 2,242,000 20.0%| .
[Copperbelt |- 128000  3.4%| 23,000  2.3%| 30,000 7.0%| 1,721,000 134%
Central " 683,000 18.1%] 67,000 80%| 28,000 6.5%| 1,399,000 - 12.5%
NAVestern 310000 36%] 13,000 - 1.7% 7.000 1.6%| 310,000 2.8%
Western - 850,000  23.6%} 12000 . 14% 7,000 6% 350,000 1.9%
Southern 916,000  242%] 389,000  463%| 104,000 24.1% 1895000  16.9%
Luapula 7,000 1.9%] 42000 5.0% 4,000 0.9%| 462,000 1.1%)
Northern 353,000 938 45000 5450 12,000 2.8%] 1,212,000 10.8%
Eastérn 389,000 - 10.3%| 227,000 27.1%] 224,000 32.0% 1428000 - 12.7%
Zambia 3.779.000 . 100.0%| 838,000  100.0%] 431,000  100.0%} 11,225000  100.0%
Base Scenario- Industrialisation ¢ 1.489 times of 1990 '
Iprovince Callle - Sheep/ Goals Pigs 1 Poultry
Lusaka 148,000 3.7%0 0 20,000 :23%| 15,000 3.3%| 2,356,000  20.0%
Copperbelt | 137,000 34%] 25000 ¢ 2.8%| 32,000 7.1%) 1,815,000  154%
Central 683,000  17.2%] 71,000 8.0%| 30,000 6.7%)| 1,470,000 12.5%)
NiWestern 242,000 . 6.1% 15,600 1.7% 1,000 L6% - 326,000 2.8%
Western . "943.000  23.7%| 12,000 1.4% 7,000 163 378,000 1.9%
Southern 916,000 230%| 408,000  46.3%| 109,000  24.2%) 1931000  16.9%} .
Luapula 84,600 2.1%| 45,000 5.1% 1,000 0.9%| 485,000 11%
Northern - | 403,600  10.2%| 47,000 5.3%| 12,000 2.7%| 1,273000  108%
Eastérn 416,000 10.5%] 239,000  27.1%| 235000  52.1%) 1,501,000  12.7%
Zambia 3974000  100.0%] 882,000 100.0%] 451,000  100.0%] 11,795,000  100.0%
Conservative Scenariot 1.338 times of 1990 . ' '
Provinde - " Cattle Sheep! Goats: Pigs Poultr;
Lusaka 133,000 . 3.7%F 18000 2.2%] (4,000 34%] 2,148,000 - 200%
Copperbelt 12,000 '3.3%) 22,000 27%| 29,000 7.1%] 5655000  15.4%
-|Centrat 683,000  18.8%) 65,000 8.1%| 27,000 6.6% 1310000 - 12.5%
N/western | 186,000 - - 5.1%| - 13,000 1.6%| 6,000 . . L5% 297,000 2.8%
Western < | - 843,000 23.3%| 11,000 1.4%| 6,000 1.5%] 527,000 19%
Southern - [ 916000 253%| 372,000  463%) 100,000  24.3% 1.816,000 16.9%)
Luaputa G000 - L7% L0 - 5.10% HO00 L% H3000 11%
Northern 313,000 B.6%| 43,000 54%| 4,000 2.7% L161.000 - 10.8%
Eastern 366,000 10,196 218,000  27,0%| 284000 52.1%] 1,369,000 12.7%|
Zambia 1,625,000 10009 803000  100.0%] H11L,000 | 100.0%] 10.756.000

$00.0%

{Note) Caltle numbér of Southern and Cealral Provinges is atlocated fo othér provinces.
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Table 6-5(2) - Number of Livestock projected for 2015

Proviace | - Cattle Sheep! Goats Pigs Poultry
Number of heads in 1990 ‘ _ _ : ~
Lusaka 87,647 33% 13407 -23%! 10,321 34% 1582000 - 20.0%
Copperbeht MBI 28% 16504 2.8% 21,186 7.0%! - L219,000 15.4%)
Centrat . | 503,512 189% 147,597 80% 19,842 6.5%| 987.000  12.5%)
NAVestesn | 39,340 2.2% 9918 1% 4,732 1.6%| 219,000 2.8%
Western 346,957 205%| 8368 1A% 3,667 L5%] 183600 - 49%
Southern - [ 1,652,795 395%| 274228 . 463% 1473 202%] 1337000 169%
Luapula 12,186 035%] 29,900 5.0% 3019 Lo% 326000 4%
Northérn 107,821 L0%] © 31,875 S4%|  B3I8  27% 855000 - 10.8%
Eastern 223880 . 8.4%| 160,359  27.1%| 157,835 52.0%! 1,003,000  12.7%
Zambia_ 12,668,512  100.0%] 592,156 . 100.0%|. 303413 1000%| 7.921,000 100.0%]"
Base Scenario- Agricultural Expansion-1 ¢ 1,723 times of 1990 S
Provinee . Catlle Sheeps Goals Pigs 1 Poultry
Lusaka 168,000  3.6%| 23,000  23% 18000 3.4%| 2,729000 - 20.0%)
Copperbell | 163,000  35%| 28,000 2.71%] - 37,000 7.1%| 2,103,000 ° 1534%
Central 683,000 = 148% 82,000 80%{ 34,000 6.5%] 1,703,000 - 12,5%]| .
NAVestern | 359,000 78%] 17,000 1.7%)] 8.000 1.5%] 378,000 2.8%)
Weslein 1,090,000 . 23.7%] 14,000  14%] 8000 1.5%] 669,000 1.9%)
Southern 916,000  19.9% 473,000  463%| 127,000  243%) 2306000  16.9%
Luapula . 133,000 2.9% 52,000 50%0 50000 10%| 362000 1.1%
Northen 592,000 129%| 35,000 54%  HO00 - 2.7%| 1,475000 . 10.8%
Eastérn 499,000 10.8%) 277,000  27.1%| 272,000  52.0%| 1,739,000  12.3%
Zambia 4,603,000 100.0%] 1,021,000 100.0%] 323,000  100.0%] 13,664,000 . 100.0%
Base Scenario- Industrialisation ¢ 1.942 times of 1990 ' ' o
Province Cattle Sheep! Goats  Pigs Poultry
Lusaka 179,000 35%| 26,000 T 2.3% 20,000 3.4% 3,072,000  20.0%
Copperbelt | 182,000 3.5%] - 32,000 28% 41,000 6.9%| 2,367,000 . 15.4%
Central 683,000  13.2%| 92,000  80% 39,000 6.6%] 1,917,000 - 12.5%
NAWestern | 491,000 9.5%| 19,000 1L.7% 9,000 L3% 425000 . 2.8%
[Western 11,179.000  228%] 16,000 1_.4%1_ 9.000 L3%! 753,000  49%
Southern 916,000 - 12.7%] 333,000  16.4% 3,000 243%) 2396000  16.9%
Luapula 190,000 ~ 3.7%! 58,000 3.0% 6,000 1.0%) 633,000 11%
Northern 800,000  15.4%| 62,000 . 34% 16,000 2% 1,660,000 10.8%
Eastern 562000 108%) 311,000 27.0%| 307,000  520%| 1958000  $2.7%
Zambia 5,182,000 100.0%] 1,149,000  1000%] 390,000 100.0%! 13381.000 HO0.0% - .
Conservative Scenario :-1.570 tinics of 1990 _ ‘ o C
Province Catlle Sheeyp! Goats - Pigs " Poullry _
Lusaka 155,000 3% 20000 - 23% 16,000 - 3.4%| 2481000  20.0%
Copperbelt | 146,000 3.5%!  26.000 28% 33000 6.9% L9000 1549
Central 683,000 16.3%] 75,000 B.1%| 31000 C63%] 550000 12.5%]
NAWesterin | 280,000 6.7%]  16.000 L7%| - 7000 CL5%] 3H000 0 2.3%
Western - | 998,000  238%] 13,000 4% 7,000 1L5%] 609000 — 1.9%
Southern | 916,000 219%] 431,000 U6.3%} 155000 . 24.29%| 2099600 16.9%
Luagpula 100,000 24% 47,000 50% 5,000 %l S12000 C 11%
Northern 165,000 11.1%) 50,000 S54% 13,000 2.7%| 1,342,000 10.8%
Eastern 146,000  10.6%| | 252,000 - 27.8%] 48000  32.2%| 1,583,000 12.7%
Zambia 4,189,000 100.0%| 930,000 1000%| 473000  100.0%] 12,437,000 100.0%

(Note) Cattle number of Southern and Central Provinees is allocated 10 other proviness,

H- 116"




6.6 Water Consumption of Livestock

Depending on the number of livéstock in each province (Table 6-5) and the unit water
requirement :(Table 2-8); total livestock water demand is estimated, and summarised as
shown in Table 6-6. The maximum water requirement reaches 250,000 m3/day for Base
Scenario-Industrialisation; and minimum will be 202,000 m3/day for Conservative Scenario.
Detail estimations are shown in Table 6-7(1) for 2005 and in Table 6-7(2) for 2015.

* Table 6-6 ‘_-_W_a_te"i* Réqnirement of Livestock by Scenarios

Scenarios | Actual | Base Scemario- | - Base Seenavio- Conservative
. Agricullure Industriatisation Scenario
. . Expansion S _
Province | 1993 | 2005 | 2015 | 2005 | 2015 | 2005 . | 2015,
~3iday) [(mdsday) |(m3/day) [(m3/day) Km3/day) fm3fday) |(m3/day)
Lusaka 1451 -.6,921 8,367 7,332 9,000 © 6,610 7,691
Copperbelt | - 41,3001 7,002 8,830 7498 9872 ¢ 6648] 7,933
|Centrat S 22331k 30391 ¢ 30962 - 30,552 31,373) 30305 30,687
NfWestern 2,752 9029 15,187 ~ 10,353 20,629 8,009 11,925
Western 22,599 36,713] 44,9370 - 38,876 48,6361 34837  4h1H
Southern 50224 47738 50,007 C48.247)  51,619] 47,293 48862
Luapula - 1,230 3903 6,666 4,497 9,141 3,513 5,213
Northern = 5382| 0 15,777 258020 17.948] 34490 14,077) 20,484
Eastern | - 15,678] 25,138]  31637] " 26,710|  35,625] 23,810] 28469
Zambia 128,937 182.612] * 222,395] 192,011] 250,385} 175,102{ 202,407
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Table 6-7(1) Water Requirément of Lwesleck for 2005
Base Scenario- Agricultural Expansion -

Province Cattle. - [Shecp/ Goats]  Pips™ | Poullry CTetal. Cost
- {m3/day) | (m3rday) (n3/day) (m}!da\) {m3/day) ~ (MCMAve) (M Uss)
Lusaka 5,657 - 403 413 48] . 6921 0 2326 SIS
Copperbelt 5.210| 389l 858 345 7002 2556 113
Central 21,798 1,501 812 280 30,391 11093 4.89
N/\Veslern 8,547 - 280 Ho 02 9,029 .. 3296 - 145
Western 36,223 " 240 - He 1) 36,13 13.100] 5.9
Southern T 37,281 7,936 2,142 i 17,7138 17.424 7.68
Luapula - 2,8%0] I 8l 921 3903 1.425 0.63
Northern 14,367 918 250y 0 - 242 13,11 5.759 254
Easteen 15,832 43400 - 4480f . 286 23,138 2.175 4.04
Zambia - | #53,805) . 172471 . 9.316] - 2244 132 612 66.653 2937
Base Scenarie- Industeialisation - R ‘ " Cost
Province Catlle . [Sheep! Goats Pigs Poulir\ : Tot.ll | (M'US$)
Lusaka 6,024 VX! BT 171 1,332 2676 R RE:
[Copperbelt 5,576 S 640 913 363 7491 2,935 ]
Central 27,798 1,590 - 870 294] 30,352 11.151 49
N/Western 9,849 - 300 140} 65 10,354 391 - 1.66
Western 38,380 240 140} 116 38,876 14.190} 6.23
Southern 37,281 8,323 2,245 3981 48247 . 17600} 76
Luapula 3,419 500 81 9 1497 B WY 0.72
Northera . 16,484 9591 250 253 171948 6551 2.89].
Eastern 16,931 4,380] 47000 0 300] 26,710 9750 43
Zambia 161,742 18,156 9,754 2,359 192,011 70.083 30.88] .
- Conservative Scenario ' - : Cost
Province Cattle_ |Sheep/ Goats] - Pips Poultry Total -] (M'USS)
Lusaka 5413 382 125 130 6.610 2443 1.06
Copperbelt 4,925 363 - 829 331 6618 2427 1.07
Cenleal 21,798 1,456 783 268] 30305 11.061 4.87
N/Westen 1,570 260 120 39 3009 2923 1,29
Western 34,392 220 120 103 3837 . 12716 3.6
Southern 37,281 1,589 2,060 363 47293 17.262 7.6
Luapula 2,523 820 "8t 89 3583 1.282 .56
Northern 12,739 877 229 232 14077 5.138 2.26
Easlern 14,896 4,360 4280 M 23810 -8.691 3.83
Zambia 157,537]. 16,527 = 8387 2151 175.102 63903 2814

(Note) 1) Catlle rumber of Southein and Central Provinces is allocated to other provinces. (Table 6-3(§)-
(&})) .
2. Water is supplied from borcholes 30¢n1 in diam'elcr and 60m in kength and borcholes are
cquiped with Power Pumps. Salc yicld of borcholes are assunied at 158m3/day.
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Table 6-7(2) Water Requlrcmenl of Livestock for 2015

Base Scenario- Agricultuial Expansion

Province Cattle - |Sheep/ Goais Pigs Pou!tr_\" Total Cost

(m3/day) | (m3/day) | (m3fday) | {m3fday) | (m3fday) (MCMAr) [(Mil USS)

Lusaka 6,838 488 495 3461 8.367 3.054 1.35
Copperbelt 6.634 17 1,058 121 8830 3 142
Central 21,798 1,837 986 34 30,962 11301 493
- INfWestern S 14611 349 160 76] 15,187 5543 244
Western 44,363 280, 160 134 44,937 16.402 .22
Southérn 37,281 9,649 2616 161 . 50007 18.233 801
Luapula C5413 1,040] 101 112 6,666 2433 107}
Northern 24,01 1,122 291 293 25,802 9418 413
Eastern 20,309 . 5,540 5440 348 31,637 11348 309
Zambia 187,341 21,013 11,307 2734 222395 81.175 35.73

Base Scenarfo- Industrialisation ‘ ; ;

Province Cattle - {Sheep/ Goats|  Pigs’ Poultry - Total Cost
Lusaka 7,285 551 550 614 9,000 3.285 145
Coppesbelt 7,407 819 1,173 473 9872 3.603 139
Central 27,798 2,061 1,131 383 31373 0 10451 5.04
N/Weslern 19,984 380 180 83 20629 1 1.530 3.32
Western 41,985 320 180 151 18636 17.752 7.82] -
Southern 37,281 10,873 2,946 519] 51619 i18.841 8.30 -
Luapula 1,733 1,160 121 127 9141 3.336 1,47
Northésn 32,560 . 1,263 1333 3321 - 34490 12.589 5.54
Easlern . 22813 6,220 - 6,140 392 - 33623 13.003 5.73
Zambia . 210,906 . 23649 12,754 3,076 250,385 91.390 10.25
Conservative Scenario o = iy

Province Cattte  |Sheep/ Goats|  Pigs Poultry - Tolat Cost
Lusaka 6,309 . 445 440 497 7,691 28070 - 124
Copperbell 5,942 " 666 944 383 7933 289%| 128
Central 27,798 1,680 399 310 30687 11.201 193
NfWestern | 11,396 320 140 69 11925 4333 192
Weslern -~ 40,619 260 140 122 1114 15.016 6.61
Southérn 37,281 8,792 2,369 120 18862  17.833 - 1.86
Luapula 1,070 920 - 1wl 102 5213 1.903 0.84
Northern 18,926 1,020 210 268 20454 7477 329
Eastein 18,152 5,040, 1960 37 28469 1039 438
Zambia 170,493 19,163 10,263 2488 202107 73.879 32.54

(Note) 1.Catile number of Southérn and Central Peovinces is allocated to olher provinces (Table 6-3(1)-(3)).
- 2. Wateris supplicd from borcholes 30c¢m in diameter and 60 in length and borcholes are
* equiped with Power Pumps. Safe yield of boreholes are assumed at 133mMday.




6.7 Feed Pl‘OjeC(I[}ll of Livestock

Supply of roughage feed is met by the grazing syatem allocated as shown in Table 6- 7(1)
and 6-7(2). . Regardmo the concentrated feed, a requirement of about 700,000 tonfyear of
maize geain is estimated for Base Scenario-Agriculiural Expansion by 2015 as shown in

Table 6-8, and 680,000 tonfyear for Base Scenario- Industrialisation and 550,000 ton/year
for Conservative Scenario. _

Table 6-8  Required Concenirated Feed for Lwestock b) Scenarios
. Cattle Pigs’ Sheep/ Poultry
' . : - Goats -
Number in 1990 491,032 32,760 40,213 2.831,000
Projected Number of Livestock )
Base Sceaario- Agncultura! Expansion o _
2005 °1.529 751,000 - 50,000 61,000 4,329,000
S2015 1965 965,000 63,000 79,000 3,563,000
Basc Scenario- Indistriatisation o . :
2005 1.756 862,000 58,000 71,000 4,971.000
015 2577 1,265000 84,000 104,000 7,295,000
Conservative Scenario- :
2005 - 1464 719,000 48,000 39,000 1,145,000
2015 1791 873,000 59,000 72,000 5,070,000,
Required Conceatrated Feed

(Uml Feed Requirement (kgjhcad!da\) fed by fed by

30 28 0.3 0.1 Tetal By-Product Grain

Base Scenario- Agricultural Expansion . - (4?%) T (33%)

2003 (Uyear) 322,000 31,000 7,000 158,000_ 1,038,000 488,000 550,000

2015 (i) 1,057,000 65000 9,000 203,000 1,334,000 627000 - 707,000
Base Scenario- Industriatisation : ' ‘ \ .

2005 (Uycar) 944,000 59,000 8,000 - 181,000 1,192,000 360,000 © 632,000

2015 (Uyn) 1,385,000 86,000 11,000 266,000 1,748,000 ‘#22.000 - 926,000
Consérvative Sceaario o '

2005 (Uyear) 787,000 49,000 6000 151,000 993,000 © 467,000 526,000

2015 (1) . 96_'3,000 60000 8;000 183,000 1,216,000 572,000 644,000

{Nolc) Lo
1) A\allabllil\ of by- producl (37%) is di':cusscd in Cfnplcr-z Seclion 22,2,
2) Concentraled feed is considered to prepare only for commetcial sector.

6.8 Cost and Benefit Estimation of Livestock Development
6.8.1 Wa(cr Development Cc';st'of Livés(ork ‘

Livestock breeding requires stable good quality water supply in the dry season, ~ Dispersed

water demand occurs because herds of catlle are widely distributed. For this reason, -

groundwater is the most suitable source.  Water supply for catile breeding is planned using
borehole construction, and the cost of water development will 1ake about USS$ 35.75 miftion
for the Base Scenario - Agricultural Expansion, US$ 40.25 niillion for the Base Scenario -
~ Industriatisation and US$ 32.54 million for Conservatwe Scenario as shown in Table 6-9,
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Table 6-9  Cost of Water Developruent for Livestock in 2015

 Base Scenario- Basc Scenario- Conser\.m\c
Pravince | Agricoltural Expansion Industriatisation - Scénario
Noof [ Cost | Reép. | Noof | Cost | Rep. | Noof | Cost | Rep.
B.H (MUS$) MUss) | BH | MUSS) | (MUSS) | BH | (MUSS) | (MUSSH)
Lusaka 53 135 082 57 145 0.88 19 124 0.76
Coppecbeht s6] 142l el 62 s 096 (50 127 0.78
Central 9] 198 304 199 5.05 308 I 1.93 3.01
NfWestern | - 96] - 244 149 131 3.33 203 51 191 1.16
Western 284 121 44| 308 . 782 - 47T 200 6.60 103
Southern 317 8.05 191 37 8.31 507 309 7.85 479
Luaputa 12 107 . 065 & 38 4% 0381 33 084 0.51
Northern- 163 44| 253 218 s34 . 338 130 330 202
Eastern . | 200 508 . 3 2 572 349 180 4571 219
Zambla | 1,407] 3574 . 2381 1,585  10.26]-  24.56] 1,280] 3251 19.85
(Nole) 1) No. of B.H: Number of borcholes, . Rep.: Replacenient cost
" 2) Borehole: Capacity = 138 m3/day/borchole, Cost = US$25,400/borehole

3) Replacement Cost: USS$15, 500/borehole {pump} in 10 years
- 1) Above cost includes Engincering Service (10%).

6.8.2 Total Develepment Cost of Livestock

Above cosls are only for water devetopnient for livestock, total deVelopment cost of

livestock will be much higher than above costs.

been estimated in very prehmmary level as shown in Table 6-10.

Total development cost of livestock has

_ "Fable 6-10 Total Development Cost of Livestock

Descriptions Base Scenario- Bas¢ Scenario- - Conservative
L Agricultural Expansion |  Industrialisation - Séenario
Catile Number 4,603,600 5,182,000 4,189,000
. |Equivalent Caitle Number 1,105,000 1,244,000 1,005.000
Capital Cost (M*USS) - y
Baras & Machinery 1,199.0 41,7270 3.819.0
Borcholes - 325 . 36.6 29.6
Total 42313 1,763.8 38186
Eng. Service (10%) 423.2 T 4764 3849
Total Cost _4,654.7 52402 14,2335
Replacenent (M’ USS) T ‘ ' :
Barns & Machinery 470.29 529.45 . 421.13
Boreholes - 2L81 24,50 19.85
Total 492,10 - . 554.01 447.58
013 Cost (M‘USSI\mr) 211.58 C 23819 192.43

{(Note} 1) Livestock barns and machinéey are considered 1o be invested only by commcrcial sécior.
2) Equivalent callle number is estimated only for commercial scctor {assumed al 20%) mcludmg
other livestock (plus 20%). . '
Equn alent cautle number = 0.20 ¥ (1 + u 20) * C1u!e Numbcr 0.24 * Cautle Number
3) Capual Cost = M’ US$ 0.190/ 50 cattle Ny
Livestock B1ms = M'USS 0,174/ 50 ¢attle, chhmcr) M US$ 0016/ 50 catile
- §) ch!accmcm cast of batns 4id machinery's are 11.2% of ¢apital facility cost for 10 years,
5) OIM cost is ésllmated at S% of capital facﬂll) cost annuall) :

HO121




Total development cosl will take about USS 4655 million for the Base ‘Scenario -

Agricultural Expansion, US$ 5,240 million for. the Base Scenario - Industrialisation, and.

US$ 4,234 million for the Conservative Scenario including alt other necessary facilities as

shown in Table 6-10.

6.8.3 Production Cost and Benelit of Livestock Development

Production cost and benefit are also estimated in very preliminary level as shown in Tab!e 6-
{1, Production cost and benefit are estimated as total of both traditional and conimercial

sectors. , ‘ _
Table 6-11  Production Cost and Besefit of Livestock -
Descriptions g Basc Scenavio- ‘Base Séemarlo- Conservalive
. .| Agricultural Expansion] - Industrialisation Sceanario
|Poputation - 12,738 13,336 11,389

Caltle Number _ 1,603,000 .. 5,182,000 4,189,000
Equivalent Cattle Number 5,524,000 16.218,000 C5.027.000
Feed (Table G-8) : ‘ B o

Grain {ton) 702,000 926,000 _ 644,000

Bran (ton) 627,000 822,000 572,000
Production Cosl (M'USS}

Fe¢d Cost . - L L
Grain {107.25) {140.47) . (972.69)
Bran (14.27) . (18.71) (13.00)
Total 121.52 . 159.18 110.7t

Labour Cost - 66.08 74.39 60.10

Veterinary Cost 16,32 18.60° . 15.03

Transporiation Cost ' 32.65 . 36.75 2971

Total ' 236.77 , 28‘8.9’2 215,55
Beacflit (M'USS) 653.08 735,01 - §94.17

(Note) 1) Equivalent caltle number is estimated for both seclors including ather lueslc)ck {p!us 20%%)
Equivalent Caitle Number = Cattle Number * 1,20
2)- Labour = One person/ 50 cattle % Equivalent Catile Number
3} Grain Cost = K8,330/90kg = K92,555/ton = US$151.7ton

Bran Cost = 15% of Grain Cost = US$22.76/ton

4} Labour Cost = 365 daysfyear * K1,000/day = K365,000 /person/year = USSSS‘S/pcrsou/\car
3) Veterinary Cost = 25% of Labour Cost,  Transportation Cost = 3% of Benefit S
6) Benefit = US$51. ‘Z?Ipcrson * Total Populalion ' :

Meat: 14.2kg/person * K1 ,S500/kg = K24,300

Milk: 13.7lit/person * K -ll)()!!i1= K 5,480

Exes: 1.8 kp/person * K2.500/k K.4.500

Total ' K31,280 =1J$3$54, ZTIpcrson :

Total production costs will be US$ 236.77 mlllron for the Base: Scenano - Ag,ncuitural '

Expansion, USS$ 288.92 million for the Base Scenario « lndustnahsauon ‘and US$ 215.55
mitlion for the Conservative Scenario. Bencefi ts are esnmatcd at’ USS 653.08 nnlhon for
the Base Scenario - Ag,ncullural Expansion, US$ 735, 01 million for the Base Scenano -
Industriatisation, and USS$ $94.17 million for - the Conservalwc Scenario. - Economic
internal rate of return (EIRR) of livestock deveIOpmenl is estimated at 13.3% in the Base
Scenario - Agricultural Expansion including all necessary facilities.
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CHAPTER 7 F[SH ERY DEVELOPMENT

7.4 lFu'tu:‘ei])ireciimi a:ﬁi Scope of Fisherj' De\‘elopmeﬁl
7.1.1 Geneml'Direction oleish Supply and Fishery System |
(1) Target of Fish Stlﬁ:plj' - |

As discussed in Chapter 3, the annual fish catch of capture fishery reached 71,793 tons by
the year 1994.. However, per capita consunplion has decreased 1o 8 kgfyear from 12
kgfyear die to rapid population increase. Fish production appears to have steadily increased, -
but - fluctuations afe observed in specific rivers, reservoirs and lakes.: The Fisheries Sub-.
Programme aims to supply 12 kgfyear per capita as a long térm target in Agricultore Sector
Tnvestment Programme (ASIP). The population is estimated to reach 12.738 millions in 2015
for the case of the Base growth projection. In this case, fish demand will intrease to about
153,000 tons per year. ' '

Caplure fishing is expected to grow, but it segins‘ unlikely to increase markedly. From the
trend of past growth, the fish catch will grow lineadly and is expected to reach 91,000 tons

‘per year i 2015 by regression analysis.(see Section 3.1.1)

_ <Estimated Fish Catchin 20i5> : . _
Fish Catch in 2015 = 984t/yr x (2015 - 1965) + 41,832v/ys = 91,000 tfyr

From this viewpoint; équa-culturé has 10 expand to meet the deficit of about 62,000 tons

per annum for the Base population growth case.

(2) Reconimendéd Aquatultﬁrc Sys.lem

“Livestock Manure Feeding System” is recommended as a suitable aquacultural system for

_producers in Zambia. - This system is easier o introduce and it ensures 2 tons/ha of fish

production per year. Therefore, 31,000 ha of fish ponds are required by the year 2015 in
case to meet the demands outlined above. . .

- <Recommended Aquaculture Syélem‘>’ S :
< Average Annual Production . 12 tons/ha’ o
- “Harvesting - B 12 tinies/yr (1.0 ton/ha per harvest)

- FrySupply . -~ © 2.5 fey/m¥supply o S fryl mifyr

. Feeding System . - : Poultryor Pig Manure -

- Poultry manure -~ + - - tdosing | ton/ -2 weeks / ha, or

" pigmanure © . :dosing 6 tons/ -2 weeks/ha

- Aecrating System - not required (natural oxygen dissotution) -~

- Water Treatment System « not particularly necessary _
T .. drying at least once in 2 to 3 years

Other than above aquaéullu:ral"éyslem, 'direc'()reeding:_sys':em is “also considered ‘for

harvesting more than 2 tons/a. However, temperature is likely needed over 20°C in
average through the year for harvesting more than 4-tons/ha. Furthermore, atmospheric

“pressure is little low for oxygen dissolution-under the extensive direct feeding system not
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equipped with aerators due to higher altitude of the ¢ountry. On the other hand, in case of
direct feeding system, BOD treatment will be necessary to consider for avoiding BOD
pollution. Therefore, in this study, aquaculture is planed as “Livéstock Manure Feeding
System” from v:ewpomt of applqcablhty and past expemnental research

7.1.2 General Direction of Development Sltes and Manure Collection
(1) Small Scale Development Sites

Large quanlily of manure is required for feeding: aquaculture. It requirés much labour
works to collect manure from widely spread livestock Iocations, particularly in the rural
areas. For this reason, it is recommended that livestock, especmlly poultry and pigs, are bred
logelher with aquacullure for small scale deVeIOpmem

(2) Large Scale DcV(‘!Opmt‘:nt S:tes’

In the livestock predominant provinces where poultry and pigs are bred in large extent, such
as Lusaka, Southern, Central and Eastern Provinces, floodplains should be considered for
aquaculture - in pamcular Kafue Flats. In floodplain areas, large quiantities of water ase
generally evaporatmg As it is diffieult to reduce this evaporation loss, aquaculture can be
recommended to minimise the effects of these losscs. However, because aquaculture
requlres so rwuch manure, it is necessary to take steps to preveat increases in nutrient fevels
in water that drains to rivers. It is recommended to keep water lével in fish pond little lower
than river water Ievel in the Kafue Flats, where river water le\el is fully conlrolled

On the other hand Ihe Luangwa river is tecommended to be developed for aquaculture in
large scale, because the lands alongmde the river are not suitable for cultivation due to

heavy texture. Such heavy texture is suitable for de\felopmg fish ponds to minimise water
losses.

-7.1.3 Scope of Fishery Development . -
(1 | Yarget of Fish Supply

The annual fish catch of capture fishery reached 71 793 tons by the year 1994. However,
per capita consumption has decreased to 8 kg/year from 12 kgfyéar due to rapid population
increase. Fish production appears to have steadily increased, but fluctuations are observed
in specific rivers, reservoirs and lakes. Tﬁe Fisheries Sub-Programme aims 1o supply 12
kg/year per capita as a loné, term lar;,et in Agriculture Sector Investment Programme
(ASIP). The population is estimated to reach 12.738 million in 2015 for the case of the
Base Scenario-Agricultural Expansion. In thts scenario, fish demand will increase to about
153,000 tons per year. -

Capture fishing is expected to grow, but is seems unlikely to increase markedly From the
trend of past growth, the fish catch will grow lincarly wilh an annual increase rate of 984
tons from 66,400 tons in 1990, and is expected to reach 91 000 tons per year in 2015,

‘From this viewpoint, aquacuhure has to expand to nieet the deﬁcn of ab0ut 62 000 tons per :
annum for the Base Scenarjo-Agricultural Expansion. - T oo
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(2) Dev elopmem Pohc) for T hree Scenanos

Target ﬁsh supply is set at 12 kg/capna!year for all scenarios. It is almost lmposable 10
increase the supply from 8.61 kg/capita/year in 1993 to 12 kglcap:lafyear 1o meet the raised
target of consumption by captuce fishery alone. Thus, rapid expansion of aqua-culture as
well as encouragement of capture fi shery, will be necessary. Because of intensive
endeavour for promotion and expansion of aqua-culture by the Department of Fishery
(DOF) with support of foreign donors, Zambian aqua- -culture will expand, even lhough the
industry is only in the initial stage so far. However, first {0years will be reduced in its
increase rate of supply. The target of 2005 will be set at 10kg/capitafyr, and reach finat
target of lzkgfcapllafyr in 201 5.

' <F|sh Productivity of Aquaculture>
‘Aqua-culture utilising manure of poullry or plgs is recornmended by the DOF for small scale

farniers. Producnvny in lh:s case is 2 ton/ha/year “In the future, commercial farmers or
enterprzses will enter into aqua-cultural business.. In ‘that case, direct feeding will be the
manner of breeding. Even in the latter case, produclwuy is estimated as 4 ton/ha/year
because of low temperature in winter and insufficient ‘oxygen dissolution at high altitude. It
is assumed for higher productivity of aguacullure to keep mean temperature over 20°C
through the year. However, mean température drops lower than 20 °C during winter for
four months from May to August. In the present plan, productivily of aqua-culture is
assumed as 2 ton/ha!year as a conservative pro;ectmn :

Under the above mentioned conditions and basm development policy, fish supply and
demand for réspectwe target years ¢anbe’ esumated as below

1) Domesilc fi sh demand is suppOsed to be fulfilled with domestic prodﬂcuon Target

-~ supply is achieved with capture fishery and aqua-culture. Growth in capture fishery is
projected as the current rate. :

2) Fish consumiption is targeted as 10 kglcaplla/year in 2005 and 12 kg/capita/year in

2005.
Tahle 7-1 Projection’ oquua culture .
~ Unit vired | Capture | Required | yyaer

: Popu}almn Congamption PRr;}ﬂdjon Fishery Aql:'-’!“if'}_"“““ FPondsfor | porand

1000 porsorse iy (onvyear) | (lorvyeary | (OnATan A‘Iuam?)"‘“fc (1000 nfday)
<Adwldindeorx | 7969 861] 08625 65,151 3414 1,737 117
BaseSomarios
Agriaulturd Expansion SRR R : S — _
- 2005 10465 | 10.00 | 104,700 | 81,2001 23,500 | - 11,730 813
-2015 12,738 12.00 | 152,900 | 91.000 | - 61.900 30,950 2,134
Bas: Sevrvrio- ' ' -
Industrialiation o - : , o
L3003 © 10,90 1000 | 109,900 | 81,200 | 28,700 14,350 | - 996
<2015 11,336 1200 172, uuo 91,000 | 81,000 40,500 2,793
Carsrvative Seavrio | - o o ] R ‘ . s
<2005 . | 10025 . 1000 --mo 300 | 81,2000 - 19,100 | . 9,550 - 656
- 2015 oansge | 1200 139,100 ] 91000 48,1001 24050 [,648
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(3) Value Added (YA) of Fishery Production

Value added (VA) of fishery product has been esumated as shown in Tablc 7-2 in
accordance with the growth of production in each scenario. Value added aniocunts to

maxinunt of about MK42 700 in Base Scenario- Industaialisation; 1o M’ K36,900 in Base :

Scenario Agncultural Expansion, and to M'K32,800 in Conservative Scenario. The acreage
of fish ponds reaches 40,500 ha, 30,950 ha and 24,050 ha respectively.

* Table 7-2 Fish P:oduclwn and Value Added by Three Scenanos

Year N E 1993 1994 1995 2010
Base Seenaio- Agncultum] Expansion ? _ o
Population (million) 7969 BI6Y 8359 9.412 0 t0d6s 11602 12,738
Plan of GVA to 1993 1000 1060 L1124 1504 0 B3 2021 2313
Consumption (kg/capita/t) 861 922 884 ; . 11.00; y
Production - (tons/ve) 68,625 75,267 73,900 88,700 104,700 127 600 152 900
Caplure Fishery 65,131] 71,793 71,300 76,200 81,200 86,100 91,000
Aqua-Culiure 3474 341 2600 12,500 23500 31,500  61,900(
-GVA (Kmillion)  *[14,081.6" 15110.0 15,046.9 19,0231 23, 3523 29,780.0 36,934.0
GVA to 1993 (%) ‘ 1000 1099 1069 L. 2115
Fish Pond (ha) 1,137 1,137==== 20,750
Base Scenario- Industriatisation : ' ' _
Population ~ (mitlion) 8.012. 8321 8431 12,665 14.336
Plan of GVA ratio to 1993 T1.000 1030 1060 1642 1899
Consumption  (kg/capita/vr) 857 - 916 381 _ G 1100 j
Praduction ({onsfyn) 68,625) 75,267 74,300 91,300 109,900 139,300 172,000
Capture Fishery 63,151] 71,793} 71,300 © 76,200 : 81,200 . 86,100 91,000
" Agua-Culture L34 34 3,000 0 15,000 28,700 53,200 . 81,000
GVA (K mitliony  * [ 14,081.6 15,4100 15,1680 19,810.0 24,9261 33,321.0 42.714.7
GVA to 1993 (%) _ 1000 1094 1077 1407 ) 2366
Fish Pond (ha) 1,137 1137]=====> 75508 13336 26,600
Consenative Scenario ' ‘ ' .
Population (million) 7928 8109 8291  9.138 10.807
Plan of GVA ratio to 1993 LO00 3026 10352 1176 1412
Consumption  (kg/capitalyr) 866 928 .88 944 £ 1000
Production  (tors/sr) 68,625| - 75,267| 73,600 86,500 100,300 118,900 139,100
Caplure Fishery 63,151] 71,793 71,300 - 76,200 81,200 86,100 91,000
Aqua-Culture L3479 347] 2,300 10,300 19,100 32,800 48,100
GVA (K miltion) ¢ 114,081.6 15,410.0 14,956.1 18,357.3 22,020.6 27,146.9 32,757.5
GVA0 1993 (%) 1000 109 1062 -1.304 1918 2336
FishPond  (ha) 1,737] :?37]==:=-=>' 5,150 | 16,400
{Nate)

) * VA: Caplurc Fishery = K200,000/ton, Aqua- Cullurc = }\3(}2 650/t0n (1993 Conslanl Pnce)
3) | |: actual production :

7.2 Unit Water Requirement of Fish .Po'nds

Water requirement of fish ponds has been calculated in each ag,ro ecological zone based on -

evapotranspiration and 1 in 5-year droughl rainfall as shown in Tabie 7-3. As shown in
Table 7-3, peak water requirement occurs in September in all zones. :
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The fish ponds are generally located on the river terrace or bank where heavy soils: are
deposned Seepage toss from bottom of the fish ponds, therefore, has been excluded from
computation, because such seepage loss returns 16 the river soon after. -

. ‘Table 7-3 Potentlal Water Use of FlSh Ponds
T Jan. ] Fcb, | Mar. | Apr. | Mav | Jun_ | Jut. [ Avg. T Sep. [0ct. | Nov. | Dee. ] Tmal

Poténtial Ev apotransplrauc)n {(mnvday)

Y Zone2 {18131 136.7] 87.8] 252] 3.5 03] oo o3| 13| 225[ s13[1833] 1339

Zone-d3 | 28y 37| 37| 39) 39| 371 10| 43} 5] 54 46 3.9]
Zong-2 30| 39| 1o 4] 38} 33| 36] 44| 56| 59| 50| 4|
Zone-1 39| 36l 43] 44 39| 35] 36] 17| 39 62f 57| 49
Polcntial Evapotranspiration (mavmonthy .. . - N _

Zone-3 g7] 10a] 113] wrz] 2] | a24] T146| 165 167| 138|115 1,510
Zong-2 o3t 109b. 124| 123] 18] losy 132] 36| 68| 183] 150] 1127 - 1548
Zone-1 Tzl 129 o) 132 a2 1os| w2l o u46) 177} 192) 174 152] - 1698
Water Consumption (ETo + Secpage} .~ S : _ , C
Zone-3 | 149] teo] 1737] 177] 183 171) is6| 208] 225 229 198} 177§ 2240
Zone-2 | 155| 165|136 183| 80} :165] 174] 198} 228] 245| 210} 189] - 227

Zone-b - | 1831 -i85] 202 192 183_ 1651 174 208] 237| 254 23] 214 2428
1in'$ Year Rainfall (mm/month) [P ] o |
Zone-3 - |223.6[2019 197.3] go.1} 116] 1.2] 03] 05] 50] 360]129.2|2413 11280

Zone-1 1139.5]120.4] 71.8] 193] 4.1 05| o1l o4] 19l 26.8) 61711346 576.1
Walcr Requirenient (muwmonth) . - -~ _ - . D
Zone-3 00|  06): 00] 969|174 16938 185.71207.51220.0] 193.0] 68.8] 0.0] 1.313.1

Zone-2 0.0] 18.3] 98.21157.8]176.5 i63.71174.0} 1927 226.31222.5]128.7] 57| 1,570.4
Zone-1 13.5F 64.64130.2|172.7]178.9]164.5]173.9|207.6 235.1|232.21169.3] 794F 18519
{Notes) ' :

1) Evapolranspiration and Rainfall are applicd as follows; .
Zone-3: Chambeshi, Luaputa Basin, Zene-2: Kafue-l Basm Zonc-l Lower Zambczt I Basm
2) Ke value for fish pond = 1.0~ 3) Seepage loss is considered as 2.0 my/day in above table.

Howewcr seepage loss has to be considered for the facility water requirement. Seepage
loss is assumed as 2 mm/day based on seepage from paddy fields. Conveyance loss has to
be counted both for facility and water resources consumption. Conveyance loss is generally
scattered on the ground and mostly ¢vaporated before infiltrating.  Conveyance loss is
assumed as 20 % for earth lined canals.  Application efficiency might be 100 %, because
there are nio difficulties in supplying water to the fish ponds. Effective ram[‘a!l is counted at
100 % because of!arge capacuy to calch ram[‘all in the ﬁsh pond.

In accordanCe with above con51derat|ons ‘water reqmrement of fish ponds is calculated as
<hown in Table 7-4, and ¢an be summarised as below.

Peak Supply Rate _ Annual Water Consumption

<Zone>

<Facility> ~~ <Water Resources>  <Facility>  <Water Resources>
Zone-1IT 1,06 lit/s/ha 0.77 lit/s/ha 16,414 m"‘iha 7,289 m'/ha
Zone-ll  1.091lit/s/ha - 0.80 lit/s/ha 19,630 m’ Iha 10,505 m'/ha
Zone-l - L13lifs/ha . | 0.84livsha 7 23,149m Iha 14,024 m’/ha
<Average> 1.09 li's/ha  0.801liwstha 0 19, 730 miba 10,606 m*/ha

(Note) Details are shown in Table 7-4.

From above results, if water is available, it is more pret‘erable to introduce fish ponds in the
northern reglons (Zone-131) than in the southem region (Zone-1) to save waler resources as
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well as operation cost of water. Fish ponds in the southesn rcglon cotisume almost twice

the amount of watér than those in the noithern regon (e.g 14 024 m/ha compared to
7,289 m¥'/ha in water resources basis})

Tah]e 7-4 Peak and Aniual Watér chu;rement for Fnsh Ponds

{(Nofe) WRp: Peak Water Reqmremem WRa Annual Water chuuemcnl

7.3 Aquaculture Development and Water Requirement

7.3.1 Selection of Development Sites

| Facility Capacily l W’aicr Reseurces Consumpllon
Peak Water Requuemenl ]
__ WRp . Peak'lr'rigalion Ratc Peak Irrigation Rate
mnvmonth] mny da_v “WRp~ | Including | Irrigation | WRp | including | Ireigation
S o _ Con. Loss | Rate- Con. Loss| Rae |
[ (2) G) N DO IG) [ EHO)
b =0 =@ | =308 | (liveha) 1= (2)2mm = {6)/0.8 (Iltlslha) _
Zohe-Il 2200 733 133 .16 o] - 533 ¢ 666 0.77
Zone-1l - 2263 7.58 7.54 9.43] - 1e9) 354 693 080
Zowed | 2350  7.84 7.84 9.80] 113 584 130 0.84
Annual Water Requirement ‘ : ) ‘ P C
 ‘WRa . Annuat Amount B Water Resources Consumption
movYeas [Excluding| WRa [ Including | Irrigation | WRa [ Including [ Treigation
| Seepage Con. Loss |[(m3/hafn} | Con. Loss | (m3hanr)
) | @=Q)- 3 W | » - {6) M ON ® |
L 365x2.0 =8| =308 | =0 =() P =608 | =10
Zone-111 1,311 5831 L3631 - L6414 16,414 5831 7289 7,289
Zone-11 1,570.4 810.4| 1,570 1,963.0 19,630 ~ 8404 1,050.51 - 10,505
Zong-1 - 1,851.9] - 1,1219 1,851.9] - 23149 23,149 I 12L.9 1.402.4 14,024

Development sites of aquaculture are selected based on the criteria as shown below:

- Sotis are not suitable for lmgatlon deveIopmenl like heavy texture and poorly dramed
like Luangwa River (P-70 site) or like acidity in the northern region (P-2 Luswishi, P-
43 Samfya State Farm, P-44 Bangweutu West, 'P- 64 Mutale Mokonge, P-66
Chandamali) '

- Floodplains, where large evaporallon losses are obsecved, hke Kafue Floodplain.

- Edge (locally named Sishanjo) of Zambezi Floodplain where secpage water from
plateau can be utilised and somewhat free from flood. Small scale development will be
suitable in sthanjo because seepage water amount is limited.

- Upstream tributaries of Kabompo River, where perennial flow can be expected.

Hoivever, development scale will be limited Iess thart 100ha at one site duc to
limitation of flow capacity. '

Among above locations, large scale development can be. eﬁcpeclcd at Kafue Floodplam and
Luangwa River. Above locations are shown in Figure 5-1.
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