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July 14 (Saturday), 1984 - Left Lisbon, Portua_ at 14:45 
July 15 (Sunday) Arrived in Oa-6ugou at 8:05 aM 
July 16 

July 17 

-

-

MFeeting with Dr. Serb Ohm, Dr. Joe 
Nagy, and Mr. Chris Pardy 

M. Yeeting with Ms. Chantal
Zor , anirral nutritionist with
the Ministry of .- ral Develo-em=nt 
P.M. Meeting with Mz. Francois Abou,
Dr. Nguetti Bosso, and Mr. SawadogoSibiri of I-RAZ. Dr. Orm, Dr. 1hgy,
and Mr. Pardy also attended these 
meetings. 

July 18 A.M. Yeeting with foresters of theMinistry of Envirorrnent and Tourism -
accc~riaed by Dr. Chn, Dr. Ragy, and 
Mr. Parcy. 

July 19 Visited research farm of the Institut 
Superieur Polytechnioe, Universite de t_• caa6ougou, to observe living fence 
and tree establishmeant research beingconducted by Ministry of Envirorrnent 
and Touri n - acoo,.-aied y Dr. Om,
Dr. Na y, end bM. r.rdO. 

July 20 Spent the day 
visiting with 
writing. 

at FSU/SFtr office 
staff, reading and 

July 22-22 Saturday and Sund-y 
July 23 Visited F-/SAF-0/ -D research plots atP Do - meeting in P.M. with Dr. 

Peter Matlon, Ag Econcnist withICRISAT. 

July 24 Visited 
Nedogo. 

/S.F'?Dresearch plots at 

July 25 - All day m, nthLy -reetinu 
/S-u/SA-R-field staff. 

with 

July 26 - Visited FSU/----;r7D 
Bangasse. 

research plots at 



July 27 

July 28 - 29 

-

-

-

A.M. Yeeting with Dr. Emerson Melaven,
USALID Director and Dr. Roger Blom,
FSU/SUGRA.D Project Director -
accopariied by Dr. Eerb Ohm. 
P.M. Visited the Nati onel Soils
Laboratory of the Ministry of Rural 
Development 
(Saturday & Siflday) Prepared rough 

draft of final report 

July 30 - - Left Oagadougou airport at 1:05 P.M. 

July 31 - Arrived 
P. M. 

in Lisbon, .1ortugal at 12:15 

August 3 - Left Lisbon at 11:15 A.M. 
W. Lafayette, Ind. 

Arrived in 
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C=NY'rSTh-'"-S AND REMAKE NES FOR 
LIVTOCK PDX3CTION 2Nl-P-_-- VCTA 

aarles L. ?hykerd
Professor of Agronarry

Purdue University, W. Lafayette,.IN 47907 

Uper Volta suffers fran a very low level of food prouction and 

.overpopulation. However, the nitber of peope/sq. kn. is only a snall 

fraction of that of a country such as India. 1hus, the basic problem 

in Upper Volta is not the pressure of the population on the land but 

the extremely low level of land and labor productivity. 

nherous constraints have been identified relative to incre.sing 

agricultural production including: 

-low and variable rainfall (350 - 1300 rimr). The Slhel zcne 
ranges frcm 250 - 750 , with a rainv season fra 60 - 120
days while the Sucan zone ranges fran 750 - 1300 rrITn. 

- L'T~eri_ed soils tend extranelysoils: to be low Ln organic
natter and fertility. 

-literacy rate is extreltely low aid even ncw with considerable
anasis on Jiurming the literacy rate, the prLary sihoolenrollrmnt rate is only 18% of the priTrary shool. age
population (USkA FY 84 CP). 

-land tenure policy (uncertainty of land ownership and/or
assicmient). 

-scne of the most fertile land is idle (e.g. fertile, lcw-land 
due to river blin-nes-onchosceriasis). 

-former colonial policies as well as policies since indenence
(August 5, 1960) vhere l, priority has been given to food 
crops. 

http:Lafayette,.IN


The agricultural situation and future prospects for Uppe r Volta 

are sLrrarized in the follo'ing paragraph from OSAu -r 84 C Econmic 

and Social Data for U=>er Volta "Mediocre soils and deforestation in 

relatively densely poplated areas liit the potential for 

agricultural gro th in centerthe and northern regions of the country. 

Only in the southwest is there good potential for increasina both 

yields and area under cultivation. Boever, rapid po?:-lation growh 

is slowing the development process by increasing the investnent needed 
sirly to i--aintain carrent standards of education, health care, and 

food availability.per capita". 

AmAID financed agricultural sector completed inassessment 1982 

ointed out the severity of three basic constraints to increasing 
a gri cul tural outu-pt: "the lack of inhroved production tecnnol ies 
for the northern two-thirds of the countryt the shortage of trained 

Ti-an ower, and the lack of funds for ope-rating costs". 

Ms. Chantal Zoungrana of the Ministry of Rzra! Develoen_nt 

indicated that livestock are ex-trenrely i i=rtant with respct to the 

econa-my of Volta accountUpper an for 10% of the gross national 

product. She reported the animal and Poultry Populations to be: 

Cattle - 3,100,000
Goats and Shee; - 5,000,O)0-iCs* - 200,000

Donkeys - 220,000
Eorses - 80,000
Can-el s - 8,000
Poultry 
 -15,000,000 

*is s:Tall ntmber reflects the hih Ktslim )opulation. 
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She also retorted the following percentages of animals and 

poultry sold annually by the owners: 

Cattle 11%
 
Goats and Sheep 30%
 
Pigs 50% 
Poultry 
 90%
 

These percentages are slightly lower than the averages reported 

for the Sahel which are 15% for cattle, 32% for sheep and 40% for 

goats (Breaan &DeWit). 

The major constraints to livestock production in LUper Volta is 

the very low yield of crops, and for 8 to 9 months of the year, very 

lcw quality forage. Conse.quently, animal production is lcw as a 

result of nalnutrition (MclD-j ,ell) which causes high mortality of yolung 

anials, lcw grcwth rates, very low milk production, and reproductive 

proble-s. In addition, other constraints such as land tenure and 

marketina of livestock need sr-ecial attention if livestock production 

is to be increased. 

Ln general, there is an inverse relationsTip between foraoe 

production and quaJl ity (protein) as one goes fran the j,-ore arid 

northern portion of Uppar Volta to the 7more hutrid southern rortion. 

Forage dry matter production ranges frcm less than 1,000 kg/ha in the 

north to possibly 4,000 to 5,000 kg/ha in the south. According to 

Breran and Deit, the potential dry ratter production for these areas 

assuming adaquate moisture and no soil mineral deficiencies is 55,000 

kg/ha. 
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The qu-ality of forage produced in northern Uper Volta is =ruh 

stme-rior and naybe highas as 18-20% protein with 60-70% digestibility 

while in the south with greater rainfall and severe N deficienCy, th~e 

protein content my be aonly 3-S% with digestibility of anc.,-xi~mtely 

40%. Mhese values will vary considerably depending upon such factors 

as local rainfall, species, stage of groatIh of plants, and soil 

fertility; 

ibrage quality is determined largely by the availability of 

water relative to that of N and possibly P or other mineral nutrients 

(BreT=an and Deit). Young grasses, predaminately annual grasses 

especially in northern Upper Volta, with adoecate soil N will contain 

28-20% prctein but as gro,.-th continues the protein level decreases 

with naturity to abut 12%. hen N is limiting, as is usually the 

case, the protein concntration rapic.y declines to 3-6%. In order to 
keep livest-ock in reasorably good condition, the forage should contain 

at least 7% protein and for groapth and milk production it should be 

considerably hic&er. 

hus, it is aparet that the cality of forage m-yz be de-ficiernt 

for a 77ajor portion of the year where the crcwing season is ILmited by 

rainfall to only 2 to 4 7onths. In addition, livestock cannot 
comensate fop~oor quality by consu-ii-ng greater quantities! In fac, 

with lcv qcrality forage, the- activity of the rLnen is decreased 

resulting in reduced intake. 

In livestock farming, an.i7ral production is determined by the 

qua-ntity and giality of forage available throughout the year. Forage 

quantity and quality are proably sufficient for only a couple of 

onths in northern Up':er Volta (i.e. July & August) and then the 
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c-li"tY and quantity decline althouci lack of water for the livestock 

often causes the herders to migrate south before all the forage is 

utilized. In general, it s1hould be stressed that foraoe rquality in 

the north (lower rainfall) is considerably hic er than in the south 

where hidher rainfall and increased r~th rapidly deplete the soil N. 

Consequently, animal performance in the south is lower despite the 

greater availability of forage because of the coorer quality forage as 

well as the utilization of extremely poor quality crop residues (e.g. 

millet & sorghum) during the dry season. 

Although lack of moisture appears to be the obvious reason for 

low forage production, the very low soil productivity associated with 

soil fertility level and organic matter content my be the major 

lLuiting factor (Brffran and DeWit). Althougn this soil deterioration 

prou _ss has been 9oing on for centuries, it is just now being 

re-ized because of the increased de-a.nd for food as a result of the 

h iran zov ation tressure. BrmEn and DeWit concluded from a research 

prcjec-t on Shelian pstures that "failure to apreziate the effects 

of low soil fertility as well as lcw rainfall on pasture production 

has resulted in L-iderestiation of the productivity of the nomadic and 
semin aedic livestock farming s-ystems and overestiLration of the 
uossibilities for increasing production b etter rnao~nent and b 

riose rniz ation. 

The farming systems em-loyed in Ups er Volta for centuries have 

been very exhaustive for the soil since nearly all, or all of the 

plant iaterial produced including roots, is removed from the land and 
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no fertilizer is returned to the soil. Me vegetative portion of 

plants, not the seeds, contain the rT-jor portion of the mn'.Terals. The 

soil properties for the topsoil of a soil frcm Up r Volta compared to 

Trajor groups of agricultural soils frcm the othersome parts of the 
world are sno;n in Table I (personal coitmica-tion with Dr. Peter 

Metlon, IQRISA ). It will be noted that the soil from Uper Volta is 

lowest in nearly every category including an organic Zatter content of 
only 0.17%. How representative this soil is of Upper Volta is not 

kncwn. 

Z-i qxturea Org. p3 Cation 
Sand Silt Clay Matter Water Echange Exchangeable(% ()(%()Ca'pacity Lt~ 

(ie/lOOg Ca mg K 
soil) (Mr/ ! Og soil) 

Black Clay Soils 22.3 16.5 61.1 1.03 7.6 57.6 47.3 8.5 0.6
(Vertisol, India) 

Red Soils 64.5 29.66.0 0.46 6.7 10.0 6.7 1.5 0.7
 
(Alfisol, India)
 

Tsjernczem Soils - 2.6
- 39.5 7.1 33.9 22.4 6.6 0.6 
(Mollisol, Romaenia) 

Allutvial Soils - 48.9 3.0 7.4 18.5 15.1 2.0 1.2 
(Sea Clay)
(Inceptisol, Bolland) 

Sahel Djibo Area 93.6 2.6 5.73.9 0.17 2.0
(C!lf 0.01 0.06isols-Bush *Field) 0.12 

Yako Area 70.2 21.7 8.2 0.95 6.6 6.3 0.401.80 0.25 
(Alfisols-Bush Field) 

-qout~h 13idey'Aen
Boromo Area 28.4 0.9665.6 5.9 
 6.5 4.7 0.9 0.25 0.13 
(CAI isols-Bush Field) 

P ALPA 59.3 30.7 10.1 1.07 7.4 5.7 2.0 0.45 0.45 
(Alfisols-Sousehold Field) 
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Nit-rogen and pho-s orus are the most !Liting eleMents. In 
fact, Br.eTan and DeWit concluded that the low availa±ility of N and K 
is a more serious problem than low rainfall. Pichot et. al. reported 

that potassiun and micronutrie-nt eficiencies readily induced withare 

intensified continuous cropping. 

Azlthough mTany people do not realize it, grazLng i-mizls also 

deplete the soil of minerals since meat and milk contain minerals and 
large quantities of minerals are lost in andurine feces which are 

deposited arouid watering places can-s. theand Thus, fertility of 
grassland soils is gradually reduced if the minerals are not replaced 

as fertilizer or addatioal menure. These soil-mirning practices have 

been going on for centuries along with excessive soil erosion due to 

intensive cropping and overgrazing. Consequently, T.Udh Of the 

oricina! topsoil has beeln eroded away frequently exosing harxdans and 

parent material. The low orgcanic matter content of the remaining 

c:-oil" 'see Table I) results in poor soil structure and comrction
whl2;cI cause lcw rrmeability of water and cnse. uentiy excessive 

ruoff dring hea rains. P=' -a-l intensities in the s ii-arid 

tropics are 2 to 4 tiies greater than in te-roerate climates with loss 
of up to 60 Percent of rainfall through ni-off (Yeton). In 

addition, the low organic matter causes the soils to be more droughty 

since orcanic atter acts as a sponge to hold water as well as to 

provide and hold minerals. Soils from the Sahel hae been found to 

hold only 1/2 to 1/4 as much available water as ca.-nparable seni-arid 

soils in India (Matlon). Wnen considering the above factors, it is 

not surprising to learn that rizninant livestock production is very low 

because of extremely low yielding and oftan poor quality forages. 



Sir.son cncludes from data presented for sdi-arid areas of 

Subsa.hara Africa "thethat essential ressage is indispu-;abe..only 

minina progress has madebeer in increasing productivity of rtrniant 

livestock, and gro:=-h in out-vt is erived from e)nded herd 

nmznbers. Thus the soil probl,-.s associated with low fertility and 

low water holding capacity rtst be resolved if grain and livestock 

production are to be iiroved in Upper Volta. 

Based on the observations of nry present brief visit to Uppr 

Volta, I would sugoest that e7-ch-asis be f ocused on the foi .ing: 
1. Identify mineral nutrient deficiencies for plant and animaproduction throuch soil and plant aralyses. will rhisrovie abasis for dete_rmining fertilizer re rfireents for various croos as

well as mineral sUTpl-nentation of livesock. 

2. 	 Identify and develop £-cona-nical nethods of elLd]nating mineral 
deficiencies. 

3. 	 cropping culttral'velop and practiCes to increase soil orcnicttter and to L-r w e plant water u_-s e-fficiencv throui r;uCd
rLnoff and sol erosion. Co.isideration should be given toPossibilitv of constructing rai fa:m ponds 

the 
or 	 wells forsup=ientaary i rrigation and watering of livestock. 

4. 	 Maximize cl-7ne production in order to: 

a. 	 midniize the need for N fertilizer 

b. 	 provide hicn protein grain for h-Ln conslumtion 

c. 	 provide protein rich crop residue for rnrants 

5. 	 Develop a 12 rrnths forage procr-- to meet the nutritional
reire-nnts of various classes of l-ivestock, including doakeys, andthus e!Lminate animal health and reproductive robl1is associated
with ralnutrition. This will re-uire a laboratory for forage
analysis of crude 	 a jtprotein and dioestibility. 

6. 	 Weed, insect, and disease control. 

7. 	 Develomnient of i7troved cereal and foraoe crop varieties as soil, 
wter, and inagnent constraints are alleviated. 
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