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July 14 (Szturcay), 1984
July 15 (Sundzy)
July 16

July 17

July 18

July 19

July 20

July 22-22

July 23

July 24
July 25

July 26

ITINERARY

£

Left Lisbon, Portugal at 14:45
Arrived in Cuacadougou zt 8:05 am

Peeting with Dr. Berb Oam, Dr. Joe
Nagy, and Mr. Chris Pardy

A.M.  Meeting with Ms, Chantal
Zoumgranz, animal nutritionist with
the Ministry of rRural Develoment

P.M. Meeting with Mr. Francois Aboun,
Dr. Nguetti Bosso, and Mr. Sawadogo
Sibiri of IVRAZ. ©Dr. Chm, Dr. Nagy,

and Mr. Pardy also attended these
meetings,

A.M. Meeting with foresters of the
Ministry of Envirormment and Tourism —
accompenied by Dr. Ohm, Dr. Nagy, and
Mr. Pardy.

Visited research farm of the Institut
Superieur Polytechnigue, Universite ge

Ouzcadougou, to observe living fence

and tree esteblishment research being
conducted by Ministry of Swirorment
and Tourism — zccompenied by Dr. Ohm,
Dr. Nacy, and Mr. Pardy.

Spent the cay at FSU/SAFGRED office

visiting with staff, reeding and
writing.

aturczay and Sunday

Visited FSU/SAFGRAD research plots at
PoeGogo — meeting in P.M. vith Dr.
Peter Matlon, BAg Econemist with
ICRISAT.

Visited FSU/S2FGRED research Plots
Nedogo.

- de
auw

Kl Gy rmonthly meeting  with
FSU/SEFGRAD field staff.

Visited FSU/SEFGRED research plots at
Bancasse.

h



July 27

July 28 - 289

July 30 — -
July 31

A.M, Meeting with Dr. Emerson Melaven,
USAID Director and Dr. Roger Eloan,
FSU/SAFGRED ' Project  Director —
accompenied by Dr. Berb Ohn.

P.M. Visited the National Soils
Lzboratory of the Ministry of FRural
Devel opment

(Saturday & Suncay) Prerered rough
draft of final report :

Left Ouacadougou airport at 1:05 P M,

Arrived in Lisbon, Portuczl at 12:15
P.M. '

Left Lisbon at 11:15 A.M. Errived in
W. lafayette, Ind.



CONSTRRINTS AND RESEARCS NEIDS FOR
LIVESTOCR FROJICTION IN UPPER VOLTA

Charles L. Rhykerd

~ Professor of Agroncmy
Purdue University, W. Lafayette,.IN 47907

INTRODICTION

Upper Volta suffers fram a very low level of food production and
.overpopﬁlation. However, the number of people/sg. km. is only a small
fraction of that of a comtry such as India., Tus, the besic problem
in Upper Volta is not the pressure of the population on the land but
the extremely low level of land and labor productivity.

Nxmerlous constraints have been identified relztive to increasing .
acricultural production including:

—1&& and varisble rainfall (350 - 1300 m)., The Szhel zecne

renges Iram 250 - 750 mm. with a rainv seszsom fram 60 - 120

dzys while the Sudan zone ranges from 750 — 1300 mm,

-irooverished soils: soils tend to be excremely low in orcenic
matter and fertility.

-literacy rzte is extremely low and even now with considerable
emhasis on irproving the literacy rate, the primary school
enrollment rate is only 18% of the primary school age
populztion (USATD FY 84 CP).

-land tenure policy ({uncertainty of 1land ownership and/or
assigrment). :

-same of the mest fertile land is idle (e.c. fertile, low-land
Cue to river blindness-onchosceriasis).

-former colonial policies as well as policies since indspendence
(August 5, 1960) where low priority has been given to food
Crops.


http:Lafayette,.IN

The egricultural situztion and future prospects for Upper Volta
are sumerized in the following paragraph fram DSATD FY 84 CP Econcmic
and Social Data for Upper Volta "Mediocre soils and Gzfor

relatively densely populated areas limit the potential

estation in

for
agriculturel growth in the center and northern regions of the country.
Only in the southwest is there good potential for increasing both
yields and area under cultivation. Bowever, rapid pop:ilation growth
is slowing the Gevelopment procesé by increasing the inves-ment needed
f sirply to maintain current standards of education, health care, angd
food availability per capita.".

An ATD financed agricultural sector assessnent completed in 1982
pointed out the severity of three hssic constraints to increasing
agricultural output: "the lack of inproved production technologies -

for the northern two-thirds of the comtry, the shortage of trained

manpower, and the lack of funds for opsrating costs".

LIVESTOCK ZRODICTION

Ms. hantz2l meg:ama of the Ministry of Rural Develomment
indicated that livestock are extrenely importznt with respect to the
econary of Upper Volta and accomm: for 10% of the ¢cross national

product. She reported the znimzl and poultry populations to be:

zattle - 3,100,000
Geats and Sheep - 5,000,009
Pigs* - 200,000
Donkeys - 220,000
Borses - 80,000
Camels - 8,000
Poultry ~-15,000,000

*This sm2ll number reflects the high Maslim population.



She 2lso reported the following percentages of animals and

poultry sold annually by the afmers;

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

These percentages are slightly lower than the gverages reported
for the Szhel which are 15% for cattle, 32% for sheep and 40% for

goats (Breman & DeWit).

The major constraints to livestock production in Upper Volta is
the very low yi_eld_ of crops, and for 8 to 9 months of the vear, very
low quality forage. Consequently, znimal production is low as a
result of malnutrition (McDowell) which causes hich mortality of young

animels, low arowth rates, very low milk production, and reproductive
b

£

—

problers. In addition, other constraints such as land tenure and
marketing of livestock need specizl attention if livestock production

is to be increzsed.

In gener.al, there is an inverse relationship between forace
projuction and quzlity (protein) as one coes Irom the more arid
northern portion of Upper Volta to the more humid southern portion.
Porége ary nr-.é*;_er production ranges fram less than 1,000 kg/ha in the
north to possibly 4,000 to 5,000 kg/ha in the south. .ocording to
Breman and DeWit, the potential dry metter production for these zreas

assuning adzquate moisture and no soil mineral Gsficiencies is 55,000

kg/ha.



The guality of forzce produced in northern Uoper Volta is much
superior and mavbe zs hich as 18-20% protein with 60-70% digestibility
while in the socuth with creater rainfall znd severe N Gzficiency, the

protein content may be only 3-3% with a digestibility of aporoximetely

£0t. These veluves will vary considerably Gepending upon such factors

as locel rainfall, species, stagé of growth of plants, and soil
fertilitys

FYorage cuality is dGetermined largely by the availability of
. water relative to that of N and possibly P or other mineral nucrients
(Breman and DeWit). Young grasses, predominztely anﬁual gra_ssés
especizlly in northem Upper Volta, with adequate soil N will contain
18-20% protein but zs grosth continues the protein level Gecreases
with maturity to about 12%. When N is limiting, as is vsually the
case, the protein concentration rapidly dzclines to 3-6%. In order to
keep livestock in reascrably good condition, the forage showld contzin
at least 7% protein and for crosth and milk Production it should be
consicerebly higherb.

Thus, it is apmmrent that the cuzlity of ferage mzy be Szficient
for a major porition of the year where the crowing season is limited by
rzinfall to only 2 to 4 months. In zdaition, 1livestock cannot
co.—.:pensaté Tor poor quality by consuming grester Guantities! In fact,
with low quality forage, the. activity of the rumen is Secreased
r'eéul‘cing in reduced intzke.

In livestock famming, animal production is Getermined by the
cuantity and quality of forzge available throuchout the year. Forage
guantity and quality are probzbly swfficient for only a couple of

months 1n northern Upper Volta (i.e. July & Aucust) and then the

18



cuzlity and cuantity Secline althouch lack of weter for the livestoc){
oiten czuses the herders to migrate south before a1l the forage is
utilized. 1In general, it should be stressed that forage qu=lity in
the north (lower rainfall) is considersbly hicher than in the south
where higher rainfall and increased growth rapidly Geplete the soil N.
Consequently, animal performance in the south is lower despite the
greéter a&ailability of forage because of the woorer quality forage as
well as the utilization of excremely poor quality Crop residues (e.gq.

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 associzted with
soil fertility level and orcanic matter content may be the major%
liﬂﬁng factor (Breman and DeWit). Although this soil &terioratioﬁ
procesé 'nés been ooing on for centuries, it is just now being

recognized because of the increased G=mand for food as a result of the

himan population pressure. EBrem

1
5

and DeWit concluded fram a resezrch
project on Szhelian pastures that "Failure to epprecizte the effects
of low soil fertility as well as low razinfzll on Festure vroduction
has resulted in underestimation of the productivity of the naadic and
ser.ipcnedic livestock farming systems and overestimation of the
pos.sibili‘r_ies for increasing production by better manzgement ang by
modernization. "

Toe farming systems employed in Upper Volta for centuries have
been very exhaustive for the soil since nearly 211, or all of the

plant material produced including roots, is removed fram the lang and



no fertilizer is returned to the soil. The vegetative portion of
plants, not the seeds, contzin the mzjor portion of the minerzls., The
soil properties for the topsoil of a soil frem Up2=r Volta compered to
some major groups of agricult‘ural soils fram the other perts of the
world are shown in Table I (personzl comumication with Dr. Peter
¥atlon, IRISAT). It will be noted that “he soil from Upper Volta is
lowest in nearly every category including an orcanic mattef contez;t of
only 0.17%. How representative this soil is of Upzer Volta is not

. knowmn.

Soil Texture Org. p32 Cation
Sand 'Silt Clay Matter Water Exchange Exchangeable
(%) (8) (%) (2) Capacity Cations
(me/100g Ca Mg K
soil) (m- 7100g 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 6.0 29.6 0.46 6.7 10.0 6.7 1.5 0.7
(21fisol, Indiez) .

Tsjernczem Soils —_ — 39.5 2.6 7.1 33.9 22.4 6.6 0.6
(M21lisol, Rosnenia)

Ellavial Soils — — 48.9 2.0 7.4. 1.5 15.1 2.0 1.2
(S=a Clay)
(Inceptisol, Bolland)

Looer Volfa
Szhel Djibo Area 93.6 3.9 2.6 0.17 5.
(R1fisols-Buch - -Field)

~3

2.0 0.01 0.06 0.12

N‘Q‘rt-b Sud=nizn

Yzko Rrea 70.2 21.7 8.2 0.95 6.6 6.3 1.80 0.40 0.25
(A1 fisols-Bush Field)

QQJ]":b SIQ”“{ED

Boromo Area 65.6 28.4 5.9 0.96 6.5 4,7 0.9 0.25 0.13

(A1 fisols-Buch Field)

Roromo Area 59.3 30.7 10.1 1.07 - 7.4 5.7 2.0 0.45 0.45
(Alfisols-Fousehold Field)




Nitrogen and phesghorus are the mos: liniting elements. 1In
fact, Breman and DeWit concluded th.at the low availebility of N and K
is & more serious problem than low rainfall, Pichot et. al. reported
that potassium and micronutrient daficiencies are rezdily induced with
intensified continuous cropping.

Flthough many people & not realize it, crazing znimals also
depleté the soil of minerals since meat and milk coﬁtain minerals and
large quantities of minerals are lost in urine and feces which are
.depesiteéi aromnd watering places and cames,  Thus, the fertdlity of
grassland soils is c;'radually reduced if the minerals are not replaced
as fertilizer or additionzl manure. These soil-mining practices have
been going on for centuries zlong with excessive soil erosion due to
intensive cropping and overgrazing. Consequently, mch of the__
oricinzl topsoil has bzen eroded a 2y frequently exposing harcéoans and-—
parent materiel. The low organic matter content of the remaining
"tepsoil” ‘see Teble I) results in poor soil siructure and corcaction
wpich czuse low permeability of weter ang conseguently  excessive
Imoif during heavy rains, Rainfzll intensities in the =ni-arid
tropics are 2 to 4 tines grezter than in temperate climztes with less
of "up to 60 percent of rainfall through nm-off (Mztlon). In
addition, the low orcanic matter causes the soils o be more droughty
since orc_:anic..rratter acts as a sporge to'hold water as well as to
provige and hold minerals. Soils from the Szhel heve been found to
hold only 1/2 to 1/4 as much available water as comparable semi-arid
soils in India (Matlon). When considering the above factors, it is

not swrprising to learn that ruminant livestock production is very iow

because of extremely low yielding and often poor quality forages.



Sirpscn concludes fram Gata Presented for semi-arid areas of

Subszhara Africa that "the essential message is indispu ttable..only

minimel progress has been mzde in increasing productivity of ruminesnt

-

livestock, and growth in outpat is derived from esxzandad herd

numbers”.  Thus the soil problems associated with log fer‘d'lity and

low weter holding caracity must be resolved if

production are to be improved in Upper Volta.

crain and livestock

NCTISTON

Based on the observations of my present brief visit to Upper
Volta, I would sucgest that emphasis be focused on the following:

1. TI8entify mineral nutrient &eficiencies for
production through soil and plant aralyses,
besis for dztermining fertilizer requirements for various c
well as mineral supplementation of livestock. =

2. Identify and develop ceconamical methods of eliminating
Geficiencies,

3. Develcp crocping and cultiral practices to increszse soil
matter and to improve plant weter uss efficiency throuch
rmoff and soil erosion.  Considerztion should be civen
possibility of constructing sm=ll  farm ponds
supplenentary irricztion and watering of livestock.

o

. Maximize lecume production in order Lo
a. minimize the need for N fertilizer
b. provide hich protein grain for human consurmption

C. provide protein rich crop residue for ruminants

Plant and animal
This will provide a

or wells for

5. Develop a 12 months forage procran to meet the nutritional

reguirenents of verious classes of livestock

r including donkeys, and

thus eliminate animel health and reproductive problems associated
with malnutrition. This will recuire a laboratory for forage

anzlysis of crude protein and in vitro digestibility.

6. Weed, insect, and éisease control.

7. Develomment of irmproved cerezl and forzge crop varieties as soil,

water, and management constraints azre alleviated.

-8~
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