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INTRODUCTION

In order to estimate raipt‘ed crop production budgets under farsers!
conditions in central Upper Volta, the ICRISAT West Africa Econonicsy
Program undertook a farm-managoment ;wdy in 1980 at Nalkamtenga aud
Nabitenga, two villages 35 kiloseters (km) northeast of Ouagzadougou
{ses Matlop 19802 and Matlon 1980b for a description of the pencral
objectives of. the study). In the course of the study, it was observed
that farners used various .types of animal manures—-pig, sheep, goat,
cattle, donkey, chicken--in their fields..As a managenent practice
with potentially important effectd on productivity, manure usc seemed
to warrant a more detailed analysis.

In this paper we undertake a deacription of manure usc in
the two sample villages. This study has thres objectives:

1. To estimate the quantities of Lanure used by type of
manure. .

2. To describe the existence of a manure market in the
survey villages, if indeod such a market exists. If such a marlet
does not exist, then we need to describe how those farmers vithout
animals are able to acquire manures and what social relations deter-
mine manure exchanges.

3. To shou tha allocation of.manure among fields, crons, and
different fileld emplacewents. Within this objective we also describe
the different methods uucd to place ranure.

SURVEY METHODS

The Sample

The sample uscd in the survey contained 44 peasant houssholds divided
nearly equally between the two villages. The participating houscholds
contained about 52 percent of the total population (862) in the two
villages, and were chosen from among the members of the village coope-
rative association (the groupenent villageois). Thé sample faimera are

probably among the more prcgressive in the village;whercas 31 percent
of all households in the study villages employ animal traction cquip— -
ment (AT), among tha 44 sauple menbers, 23 use such eguiprent— the
Houe Manga (a light toolbar) or the plow for cultivation, and a cart
for "transport. Among those _sémple households u:ing AT, 21 use the



Houe Manga with donkeys, and 2 use a heavier plow with oxen,

Data Collection N .

The 44 heads of houschold (HH) participated in an input..outiput survey »
of all those ficlds of sorghum, millet, m;i:e, groundnuls, and Lambara
nuta vhich were under their direct control. To collect such input-cutput
data, two enumerators resident in the villages visited the HII weekly
between May and Decenber of 1980. Data were collected on v!‘iuld labor
(hours worked daily by men, women, children and hired laborers), inpuf.s
uscd, and total output from each rield-. All data were rccorded on preco-
ded forns. All fields in the sanple (rougﬁly 300) were measured with a
compass and tape. Harvests were estimated by farmers' nccall of the
quantities of each crop in numbers of local units taken off each .field
during the harvest periods. Subsequently, a samplc of local units wa.g
weighed Lo convert them into metric units,

As with harvest data (and for other types of physical inputs)
farmers werc asled about the quantities of manure by Lyj< aphlied to
each field in local units. Using the average weight of cach local unit
(e.g., kilograms per basket) farmers' reports of the nuwibeirs ol diffe-
rent units were converted into estimates of kilograms of nurc.

It is cvident that thesc measures probably wnder-cstirated
total applications, especi‘ally for those fields cloucal to the houscholds
which ordinarily receive household wastes throughout the ycar, Ve
attenpted to measure household wastes thrown on houschold ficlds only
for the period of two or three months before and during Lhe current
rainy gcason by the recall method. Hevertheless, underestimates from
this gource are likely. In addition, we were not able to measure the
amounts of manure directly contributed by night paddocking in the
sample. ; '

AVAILABILITY OF MANUKE o

Origins and Types of Manure X Lo :

The najorily of manure comes from paddocks, animal encloswies, and
chiclken coops as well as around the household coucession. The cneab'est .
sharc of manure comes from animal wastes, but substontizl iwiousts of
household waste are also available from sweepings. Faruers indicated

that quantities available generally varied from onc scason to the next.
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For ecxample, after a good rainy scason, therc is gconcrally nore rapurc
availablo than efter a drought year, simply becuuse Lhe aninels are better
nourishced. Mor\'.-o;/er, when forage 13 available, thz anivals leave merce of
th:-.l.r droppings in the paddocks where recovery is preoicr.

Avnilabh: Manur

Th. quantities of manure shown in Table 1 include manurc npplll.d to the
houschold fields of all sample farmcrs as well as manure used by sample
farmars on test: plots managed by farmers under ICRISAT stuff suporvision.’
This table docs' not show quantities of manure uscd on fields not under
control of the HH. We have estimated that the cercal ficlds of the Hi
occupy about 84% of the total cropped arca in the sample.?

In the 23 households using AT the mean amount 01‘.manun: uscd is
1 442 kilograms (kg) while hand-tool houscholds applied 631 ki on average,

a difrurence of roughly 56%. Mixed manures and cattle manures aro the most
common typcs among AT farmers; on the whole thosc two types of manure contri-
buted about 85% of the total quantity used. Cattle manure ic particularly
important amang AT farmcrs as it represcnts nearly 30 ot th2 total wight
of manure usod by that group. '

The availability of cattle manure among hand--tool households is
negligible. Manure spread in fields cultivated by such houscholds 1= 5237
mixed manures und 39 manures of amall ruminants, The remainder 1s donkey
manure, which cointributes about B% of the quantity uscd by hand-tool houscholdy,
Fan.n.rs spnead a mean qunnt.it.y of 347 kg of all manure por hectare, Ve estimate
that the wean area cropped by AT households was 3.9 hectarcs (ha) and that
croppad by hand-tool households was 3.0 ha (Appendix I). Irom that base, znd
t.él:ing into account the manure used on thc test parcels (0.10 ha per farmer)
we find that the mean manure use is 419 kg/ha for houscholds using AT andv
242 kg/ha for households not using AT technolory.” Farmers report that these
quantitics are insufficient to manure all their r;.clds, an opinion which our
findings temysd to confirmm. Given the insufficien:cy of quantities available
to hand-tool, households, how then are they ablc to procure nore manure ?

Yohese test plots werc cropped in an improved white aorghum (L 35-1), and a
local white sorghum with improved managewent practices. Under supervision of
ICRISAY st,aff from the Economics, Agronomy, and Sorghum Breeding Proprams.
Results are n.port.cd in Matlon 1981,

3SAFGRAD rescarclers in a Mossi Plateau village found that the cercal fields
of househcld hcads were B4% of the total area cropped by sawple households.
See Suanson 1981 for the evidence.

*Assuming that Louschold head cereal fields, excluding the trial plots, com-
prise £4% of the total cultivated area and that there ure equal rates of ma-
nure appliciation on the fields of the houschold hcad and those of other
houschold members.
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MALIUKE ECHANGLES
To oxauine nanure exchanges, we divided th2 44 houscholds into thrve grozps

by the total quuntity of manure ussd per houschold. lle constructed a sab-

salple of 12 HH: 4 farmers having uscd large amounte of vivwre, 4 having
used none, and 4 having used an average quantity. Luch of these 12 farars
was interviewad individually about his manure exchanges asd, wore gencrally,
about manurc exchanges in the villages.

Our interviews showed that manure exchangcs um cuite rare. While
several famaers cluimed to have never heard of such cxchionges, cthers repor-
ted that they do occur, but very infrequently. For cxanple, iﬁ the casc of
close relatives, a herd of goats or sheep may belorg to the entire extended
family. If thc animals do not pass the night in the same enclozure within
the extended fanily compound, those houscholds having, collecled greater
quantities of manure from the common herd may give sone toc thosc houscholds
having collccted smaller amounts.

The majority of farmers who do own cattle, apurt firom draft oxen,
prefer to entiust them to Pzulh! rather than to lkeep Lhar: on their own
farns. Among the 44 sample houscholds, less than 10 I entrusted; nunbore
entrusted rarely exceeded 30 heads. Farmers who hiave coufided their animals
can collect wanure frecm the herders' paddocks or can asi¢ the herders Lo
paddock the aniuaals in their ficlds for a few days. "n general, these farmers
give nothing in exchange for th2 manure collected in th: woddocks of the
Pculh, Bﬁt, in the case of right paddocking in the ficlde of these farmers,
the farmcrs provide fbod to the herder during his stay on the field,

Farmers reported n2ver having seen manure barr:d in the region,
‘However, they reported that it is possible to bar®er manure jainst manure
but not againut any other good. One can, for example, cxchunpc a basiket of
chicken manure arainst the same quantity of goat manure, bul this practicc
is still uncoauson, Cifts of manure are as rare as barters and are done only
in small quantities. Thus,.a farmer may give a few bLaskets of manure to san:-
one who wishes to manure a small parcel of vegetables. At harvest time, the
giver of the manure might receive in return a small fraction of the harvest.
Gencrally, the farwer will accept the girt only if the crop (e.g., lettuce)
is rarc in the region, but will refuse it otheruisc.

s ey sy s e SRS e
!Entrustment of cattle to herders of the Peulh ethnic group (sanetimes known
as Fulani) is common throughout West Africa. The herders are, in a sense,
specialized livestock managers. For ‘their :ervices they usually receive nilk
from the cattle, grain (sometines), and they (though apparently not in our
survey villapges) have exclusive right to the cattle cwure.
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ALLGCATION O 1irhJdial LY ChuP
Our surveys have shown that the various types of manure are no% ecuzlly
-allocated to all crops. Tables 2 and 3 give the mean quantitics or manvre
used per hactare by crop according to technique (AT or hand).!
o The results in Table 2 show that maize received the oreotest
quantity of ianure par hectare among farmers using AT technology, and
that millet and groundnuts received the smallest amount. Resulta also
show that red sorghum received nearly twice as much manurce per hectarc
a3 . did vhite sorghun. It is important to note that the test parc:ls o
improved white sorghum (E 35-1) and of local white sorghui/inproved nanc-
gement were manured at a4 level far superior to those of the traditional
crops, having received 47% of the total quantity of manure uccd by AT
farmers.

Table 3 presents the same data for farmers cultivit ing with
hand tools. Apart from paize, for which the quantity of manurc used ixr
ha 1is superior to that used on AT farms, all crops in hund--tool faivz
received less wmanurc compared to AT levels. As in the case of farrers
using AT Lechnoiogy, red sorghum was more heavily manured than whiilc
scrghum amcng hand-tool farmers but the difference between red and uhiite

© scrghum  was greater among the hand-tool farmers. The test parccls of
E 35-1 and o. local white sorghum/improved management received anproxij.-
mately the same quantitiesa of manure. In sum, they received 33% of the
total quantity of wanure ;pplicd by hand-tool farmers.

Tables 2 and 3 show that for both cultivatioﬁ techniques the
quantity of manure applicd to malze fields is substantially higher thun
that on all other crops. Minety percent of the maize fields are situated
close to the houses fo} the sawple households and thus receive the mxlo--
rity of all the houschold wastes. Moreover, in view of the proxinmity of
the houses, maize fieclds also reccive substantial amounts of manure f[ron
small ruminants kept in the fauily compounds. The quantity of manure uscd
among other crops does not vary a great deal from one crop to the neit,
red sorghum excepted.

Table 4 presents a test of the mean differences for manure usc
by crop between hand and AT farmas. The t-test reveals that the necan
differcnce between technologies is statistically different fircam zero o::ly

_' See Appendix 1 for average areas cultivated by crop.
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in the caac of ulite gorchun (and for that ciop only &t the "o arce.t
level). Necverthcless, it is important to note that for all cron. cicept
maize the wean amount of wanure used per hectare for AT !'a/n’):'x‘:; Sc
substantially superior to that in hand-tool houscholds. lFor cha:nle
millet on AT farnc reccived nearly twice as much manurc a]:: nillet in
hand-tool farming. The importance of ze¢ro observations in bothk lechni-
ques-~-farmers vho used no manure at all--tends to obscure soncuhat the

statistical diffcrences between the m:an quantities by technigu

Plant Nutricnts Contributed by Manurc
The total quantities of plant nutrients--nitrogen, phosphorus, and

potassium--added to the soil by manure arc presented in Tables 5 and
6. These nutrient quantities were calculated by applying apnroxinate
nutrient coefficlents to the weight of each type of manure uaed pxr

hectarc. The cocfficients used were:

N . P205 %.0

Cattle 0.020 0.015 0.0:0

Small kuminants . 0.018 0.015 0.02v

Donkeys, Horses 0.0i5 C.015 0.02Y

Mixed 0.018 0.015 0.030
0.0

Household wacte 3 0.016 0.015

Thase coefficients wers taken from the stancdard 'rench
agronomic handbook for tropical countries! and are not bused on Jicld
measurements at the uxrvcy‘ site. In applying them to the quantities of
manure uscd by type and by crop, we obtain the weight per hectare of
nutrients added to the soil by each group of farmers. The rethod ics
clearly only an approximation and does not take into account lozscy
caused by evaporation, leaflnilni or runcff.

Studies of the‘Flateau area? have shown soils of the recion
to be espocially deficient in phosphorus and in nitrogen. The potassium
content, though not negligible, may becomec a limiting factor uben the
nitrogen and phosphorus levels are increased with chemical fertilizer
applications. From Tables 5 and-'6 it appcars that the amount of potassium
returncd to the soils through manure was genr-rally higher than that for

either nitrogen of phophorus.

1

— — ——— - — ———

France, Ministére de la Coopération, Hement.o__@__l__'_l«g_ronac 3r\1 cd.,
Paris, 1980,

? ORSTOM, hossources en Sols : Motice Explicat
Pnrig_,__)]_ .

tive, Carte A 1/500.000,



Table 5§ : lutrionts added to soil by animal manure by crop
for traction cultivators (kg/ha)

Crops Elements

N P205 . .’U
Vhite Sorghun 6 5 1
Red Sorghum 12 10 2
Millet 2 2 1
Maizc 66 55 105
Croundnut 2 2 4
Hhite Sorg,lu‘x'u Improvea
(E 35-1) 86 70 115
White Local Sorghua
Improved Manageicnt 97 78 125
TOTALY 8 6 - 10

3yeighted averages, vherv the ucights are the shares of eacl: crup in
total arca.
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Table G : Rutricuts added to soil by animal manure by crop for hand
cultivators (kg/ha)

Elemante
Cropa — = ————: —— . e e e I e e e e eme - —

N 1’205 .20
White Sorghun 2 1 3
Red Sorghun 8 7 13
Millet 1 1 2
Maize 65 56 118
Groundnut 1 - 1

White Sorgzhum Daproved

(E 35--1) . N 26 53
White Local Sorghuuw

Improved Management 36 30 60

e e L e e i — o s e SRS e aaeE o Wi S oo em—
TOTAL® 4 4 1

A Weighted averages, where the weights are Ithe sharce of cach crop in
total arca.



tanure Ouanpicies According; to Field Coplacenent

Fields were clacsed in three categories accordin? to the distinces sepa-
rating then from family conpounds. The classitication distinjuishcy
household fields (chaups de case), village fields, which are not too far
fraw the compounds, and bush fields, which are the nost distlant and are
often the wost reccntly cleared. Tha distribution of wanure use varies
asysteriatically by fielu emplacement, the quantity of manurc I .ainishing
as ocne goeus irau household fields to bush fields. For exauple, all housc-
hold fields recaived manure, reflecting primarily ease of ULransport,

The proximity of maize fields to the compounds cxplainz the
particularly high uss of manure in that crop, as shown above in Tables 2
and 3. Groumdnut 1ields tend to receive manure only wixcn they are close
to tho cowpounds. Millet and red sorghum fielda t(ond to Le imanured
acrosc all locations.

The allccation of manure by field cmplacement depcidy lurgsly
on the faruers' weany of transport. Farmers peasessing A caaipient
frequently uzi: carts to transport nanure to villapge ot Lo buch iclds,
This 1clative caaec of transport explains the fact that a Ljer propore-
tion of village fielda of AT farmers r:ceived wanurcu, uhile such ficlds
of hand-tool fartery have to be manured by hand, or, uat bost, vith sacs
lcaded oato bicyclcu. For both types of farms fielda dictant froa com-

.
unds reccive manure cnly rarely.
y Y

MEAIS OF SPLEADIMNG IIANURE
Given the insulficiency of manures, farmers in the study iviion practice -
se\‘/eral systens of manure spreacding in order to facilitute absurption of
‘qutrienta by the plants. The most comoon method is siuply te throw the
manure in bulik throughout the field; mixing of manute is then done after
the first rains at tho time of soil preparation or usecuding. This most
camson method also appears to be the oldest means in the villagey, but
there are at lcast three others.

Th2 first is to heap up the manure in amull piles or ounds
in order to c;rmléh those spots which will receive secd at planting
time. Uhei farmsrs have AT equipment the incorporation ol curils and
manure 1is done during lina-tracing or plowing. The 8icond metiiod i3 to
put the manue in'sevaral large piles; in this case, the wanure is
spread with several large baskets throughout the entire field.
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Spreading ol thic type often follows a certain oider, Donlcy ki cattle
pmanure ace generally gpread before seeding whervas i fron gmall
runinants 13 of'ten 'upmad after planting along the linen Uraced to guide
planting. Farerz agserted that aninal manures thus spread alour planting
lines can be as elfective as chenical fertilizer o &ll crops.

The tinird strategy is to divide the field into .uu, threa, or
four purta. Euch ycar, the farmer will usc one of Lhe iwthaly deucriiad
above for spreading anures in the field part-bLy--nart. for cxanple, if
the faimer has nanured part 1 of the field in ycar 1, the enlire quantity
of manure ucsed in the field will be put in part 2 in year 2. Ycar by ycar
parts ot’ tiw ficld arc progressively manured in o rotating cycle. This
mathod hag the reported advantage of consarving rcesidual c¢Cffacts of manu-
res noie lnLensivuly in sectionsa of the field, an advantcge vhich farmsers
2aid vas augnented if animal traction is used to turm the woaure under, I
aniual traction has'not bLeen so used, the residual ¢ffects are uald te

disappear nore rapidly,

LABOR USE Il HANUKING
Table B preseaty labor times for collecting, tranzporting, and cpreading
wanure by crop. Labor tine per hectare is relutively high lor :-xa'ize, tut
unimpertant for nillct and groundnuts. Lubor devoted Lo nanuring activities
as a chare of' total labor use is less than 5 percent for ull trops with the
exweption of n:;.Aiz.: for vhich it is 11 percent. One can cay thut labor does
not appear Lo be a coustraint to increazed manurce use especiully if one
conaiders that labor in manuring often takey place Jdurlng tle dry season
or during intermittent slack periods of the croppiung season,

ten contribute a greater sharc of l;abor in mewwuring activities
thanr do vaxn anq' children. Apart from collecting and t:ransporting manure,
which are often done by children, spreading is don: by tle: men cmploying
cne of the nethods described above. Women and children sxwtlixs partici-
pate in this operation, but at lower levels. Labor in nanuring activities
i3 spread noru ‘cqually anong men, women, and children in the i:and-tcol
group than in the AT group with the concentration of :xn's lubor in manu-

ring activitics norc marked anong AT houscholds.
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In ccniidering labor times, it appeira Lot antae use reguines
lcas effort anong AY farmers than :.ut.ong hand-Loo) forzrz, in 2pite of
the fact that AT farve:rs use wore nmanure. The difference iz ciplaince bty
the fact that AT fancrers have means of animal-pouvsied Ciiniport not
availablo Lo hand-tool farmara which allow the tranzpor:s of greater
quantitics over longer distanceuy. Heads of houziheld not having cartcs
st trangport nanuru in baskets orr in sacks, o 0ot o o bicycle,
fron the enclosuies to fields, means of transport vhich rogulire corsi-

derably norw tine than cart transport.
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APPENDIX 1

Averape arcas sown to major crops by hxads ol houschold

Croﬁs

White Sorghun

Red Sorghum
Millet
Maize
Groundnuts

White Sorghum Inproved
(E 35-1)

Vhite Local Sorghwia
Inmprowed Hanagenent

Animal Traction

0.285
0.290
2.470
0.056

0.201

0.082

0.056

3.440

Jnd

. eme e —————

0.1L3
9.320
1,060
0,045

0.114
0.0060
0.053

et e et e e = c—

2.605
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