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Prafaco

Fluctuations in the availability of foed sources, both seasonally
and interannually, are characteristie of Sahalisan agroecoeystems.
Under perisde of atress, such as during drought, people cellect
or purchase wWwild food=s ot supplement: thoir diet, or indeed
replace major staples. The major inmportance of wild foods in food
security has beosn wldely dastumented from the sSudan {De Waal,

1e82) to Botewsna (Fleurct, I86).

This care study, frowm the Sourma region of Mall, demonstrates the
hlgh potential produstivity of wild grains. Research carrled soet
in the same area shows how patriticenally significant wild foods
are in local pasteral diets (Berge and Pederson, 19%0%. Wild
Fonie {(Panicum lactyy] and oram—oram f_ggggggﬁ_plﬁlﬂ:ui] wWeres
found o be the most  important wild grains in the local diek.
These are complemented by the fruit= of Boscias senegalensis which
are ztored for etaple consumpktion in the dry season: for ecme
this may be the key foad that maintains people until the
following rains. Okher wild foads igplude the fruits of Zisvphus

magritanig, the tubker of Nyvmbhes lolus and the leaves pf Haerus
craaaifolig.

A dietary stody carriad cat in the dry season of 1990 showed that
wild plant=s are the most usad componant of the diet emomgst all
househnolds stedied, Only 3 out of 167 households did not cansume
arrd Wild foods. Most of the produchs were CooiloCied IToth the
wild, although eraw-cram was largely purchased. wWild foods were
found to complement milk products during the 4ry season and
cultivated agricutural foods were not congamed to any degree.

Thls Izsues Paper highlights the high productivity of wild grain
prﬂductlon, partirmlarly Panicam Jaekum, in terwms of absolute
graln producstion and returne ta labgur. The 1mpﬂftﬂﬂﬂ& af willd
grain- prmductlmn sites 1s al=o highlighted. These are identirfied
as TRey resources' within the pastorel landscapes. ThE nutritional
studies show that access to and contral over theso rascurces is
wital for sustaining livelihoods in this area. Issites af tenure
rights and matnadgemant regulations are centrel. It roemalnz unkbown
the degree ko which difforent pastoral graups can asgert control
ower particular ‘fonio areas® (often low lying parte of the
landscapo) and how pastoral movement etrategies are adaptod to
as=s thErough sreaz where wlld grelns ars - abtndant. These are
araas fﬂrffurther recearcil.

t"'\. .
llaramata would kba XXeen teo hear fram cother peaple living and
working in dryland areas of thea world on the subject of wild fdod
uge and manegement. Please sand hotas, articles, yeporte to the
edlifocr=s.




THE HAIVESTING OF WILD-GROWING GRATN CROPS IN THE GOURMA
REGICON OF MALT

INTRODUCTION

Several pastoral groups in the Sahal collect wild cereals for
home consunption or for sale. Accordlng to Mliawmir (1999, p 413,
wild carasxl ocollestion is often the Jdomain of women, e=either
collectively or individually, especially as an economic activity.
In many areas, there are strict rules covering the fregquency of
gollectiaon, territorisl koundaries =and the prohibition of
livestock and other users into areae with fonip-type grasses.

According to Barral (1977, p B8], Tuareg agro-pastorallsts in
Burkina Faso adapt livestock mavements ta pasg through low-1ving
areas where Panloldn l2atum iz abundant o harvest grain ducibg
Auguat to ctober. They use rouwnd baskets that are flung through
the crop thereby disledging the =sesdr from The grass paniclee
(Grodzi= 193238, p 13). Gtlier modez of harcvesting Efnciudes 1)
cutting the grass hefore =eeds fall, letting tham 4dry, after
which the grain i=s remeoved by threehing and Wwihnowing, and 23
catting for burning) the standing orop after the sead has £fallan,
awecning the rvesiduesz into piles and extracting the grain by
wWinnowing.

gince 1924, TLCA has been engaged in ecalogical research in the
Gourma to stuedy the dynamies of this ecosystem. T this end,
tore thatt 20 sitesz have been monlteored aver 7 growing zesasons
inzluding areas where fonioc-grasses {Eamm.m_lﬂ_amm Eohinoohlos

] are dominant. Data collected include rainfall, hbiommss
vwilald of tha herbaceoas and waody strata, speclies cnmpasitinn,
geard stocks eke [of Hiernaux =t &al, 18859). In addition to this
intensive monitoring, experiments are conducted to determine the
effeckts of grazing, trampling, netrient status of =0lls on plant
prodactivity.

In viaw of the lwpertance of fanle-producing areaz for the losal
acanaomy , the effects of seerd stocks and their remowval £for human
consunptlon on sebhesegquent harbage yield was lncludaed in the
research praject. Thie led to a special =study aimed at measuring
the grain yielda of fonic areas that were harxvested by locel
people, This= paper sSumparfses +fhisz research with =special

emphasi=s on the relationship betw=en yiesld and lahour inputs.

S5ITES

Fiva [ofig sites were monitored during 19487 and 1988. They wers
logated in two genaral areas in the wvicinity of Gossi and similar
in rainfall and harbacaocus hiomass yiald, even though srea & was
&2 km further to the north {Takle 17].

Both areas rapresantad lowar slepes along: valleys in alluwvial
plains and werc uswally intermittently flooded during the growing
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EEAZAaN. e to ron—an moisture, these sites man be highly
productive even in Years af low ralnrail. The major specises are
grasses, the mo=st important of which are Panicum  leatum,
Fchioochlos ealopa and B oryzatorum, all of which are harvasted

for graln; Cchinochlos sSpp wsually ooSur clagser to the
permanently flooded lakes found in the gentre af the valleys.

Rainfall in 1987 wa= much lowar than in 19468 [Table 1) which
hovwavar did not affect herbaceous biomaszss yilield: average yvields
in area=s 1 were i.% and 3.7 t/0M/ha, and 1.4 and 1.5 £ DM ha-=1
in area 2 respectivaly. Theose yields repressent the averagas over
I~km long tTransccts and therefore include lower &nd higher
vielding areas in addition, these transects are uswally heavily
grazad during the growing season, unlaszs they ara dostincd as
grain harvesting sites and protacted.

okt af the & sites, only =ite 2 (in 19877 had a cover of
Echinochlon spp: all others were P leatup syardz. only site 1

was monitored in both years (Tahble 2). Howewvear, sites 35, 4 and
5 wara located in the same general area (Takle 1).

geneval Chayaeteristics of the Monjtaring Sites
Arca I hren 2
Leasmat i 19 4dAdf N le 12 A
0ol 20F o ol 40 W
Sites 1, =2 i, 4, 5
Mean Reinfall, =m [CVE}
1984=-00 158 (549] LBl (&0}
Rainfall 1827 . wmm 37 113
I9E8S . ™m 134 221
MeRn yield, kg CMs has
{108&—80] 2XA0 20

Bpurca: Hiernan¥ ot al, 17389

METHODS

The sampling wmethods ware adapted to maniter the harvasting
procedursas employved by the local peopla. Tha monitoring was
carried out in Septenber/October 1227 and 1988. In genexral,
highly prodactive areas within aach site were geelected. Usually,
these were ased regrlaxly for this purpeose and proatected against
grazing by livesteck threughout the growing seagon.




The harvesting conzisted of twa principal activities:
- gWeepditd saterial and pilling 1t inm m oentrxal ploce

- beating and winnowing these piles o esparite grain
from straw, =ail and ather debris.

Firzst, the standing straw was cut when necessary oz when already
dlsintegrated to litter it was simply swebt into a central pile.
The =surface areis from which the material wazs colleeted were
measured, Whan areas werc sguare or rectangular, the boundaries
Wire meaauMread wiih oo tape; when oirvowlsnry, lomgeet end shortesdt
dlameters wers racorded. The heapad materlal was weighed and is
réfFerred to as graogs yigld., In 1987, 15 ocelliefcting areas wera
manitored and ranged Ffrom 79 ke 7HEG o in size. in 1988, 17

areas ward sampled wvarying in size from 146 to 360 mi.  In total.
8433 m" were zampled [(Takle 2.
Iabile 2
Deraits gf the Monitoring of Wild Cereals Gatherinog
AD GoUIS
Falr 5ite Bampie Area ¥ield [RO)
Areas Sampled )
() [} Gross Net
1987 1 3 288 i 33
1987 P £ 1095 141 aB¥
187 3 & 1709 114 21
TOLAL o 1% IS0 323 153
1=488 1 G Flila 1445 103
128 1 5 1173 320 o4
1534 R £ ED2 172 35
Toial 3 17 2075k 1537 22
Gh&2 158 1325

Cyarsll 12

Tha =econd phage of the harve=sting consigted of a combination
of repeatcd threshing, winnowing and sweeping until a pura
regidue of grain was achieved. Thie ond product Was welghed and
called net yield. MWeights were usually determined in total.
Hogeyar | astagional Ly whan ouantitieg yere Iarge o sampliog bime
begame Iimited, net yvimld was based on sub—sSamplinhg to datermine
netsgross ratios, Time spent on thls phase was added to that of
the first phase and axpresaed as nel ylelidshours of tobdal work
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{Table 3).

ime worked was determined by edding working periods oF
individual team members togethar, while subtracting temporary
- abtesnces ar time spent on activities not related to grain

warvesting., Over the two s£a3005, total =mampled quantity was
1260 kg grazss and 435 kg net involving close to 200 working hours
(Tehie 13].
Tahle 3
Z = b= T 149 g 149
Year 2ite Yield o/m’ Ratic: kg shour Ratio:
Gross Het Met id (=] Cross Hat Gros:s hrs (-,
gross yld total hrs
1987 1 223 113 .51 1ad.4 2.9 b.25
1987 2 LE | EZ 0,83 i.B 1.7 0.54
1887 3 6l 14 o.2d F.o 1.3 0.74
Hean® 87 R Q.45 BE.5 1.8 .74
105 1 1453 146 0.10 7H.2 2.7 D37
19B2 3 =273 a0 0,25 8.1 1.8 0.79
15968 ] z21S 1148 0.55 B.& 1.5 0D.74
Mean® SF4 109 0.19 2.9 2.5 0.64
Overall= 252 i1 0.23 14.L 2.3 0O.&B

i A - — — — - ——— —— L N P —— — — - e - —_———a

sWeighted mean

RESITLTS
¥ields

Gross vield represented material affer tha sweeping phasze varied
subetantially betwesn sites: tWo sites produced less than 100 g/m°
[or 1 t DM/ha); three =ites wers gimilar showing a range of F15-
272 gsm', while site 1 in 1982 had aoccumulatad material clase Lo
15 £ LM/ha (Tahla 3]. Gross vielde in 1988 were wuch higher thap
thege in 19873 60% of the individual samples yielded wmore than 230

g/mt as compared to only 12% in 18987 {Figure 1]




Figure 1
Fradquency Distributiopn (%1 of Grass anrd
Het_Yields im 1987 and ]98A
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cross yield aid not aluays include plant Daterisl. Im the

sweepings done in 1988, S0il and debris were inportant compornents
a2 shown in data from small sub-sapple=s.  On Site 1 plant cowver
wazs uprocobted and swept away by Floods and gross yields were nostly
goil depo=sits left gEter tha flooding (Talkble 2.

Yakp)e 4
Compoeitiop of Sross Yiald in 1988

(% of tatal]

Zita Erain Siraw Debrle Sail
1 = 23 T2
5 14 Al d [
5 15 33 513 53

J—

whis heterogeaneity of grods yields iz alsgo raflected in the
apzolute net ylelds and the percent grain recovery. HNet yields
ifn 1887 were lower than in 1988 and their awverall yariability was
much less than that gf gross yields (Figuce 1). Due to high
recovary rates [(50-~60%) in s=ites 1 and 2 in 1887, mean rates warc
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nat ylald, g faq.mater

double those in 1988. While mean gross yield= in 19EEB were more
than 3-fold thage of 1487, net yields were only 30% higher (Table
3}. Rate of recovery was lowest {10%)] in the flocded site (1) 1o

19388, In both veArs, regrassicns ofF gross on net yield were
highly significant (Fs = ©.52, p = 0.002% in 1947 R2 = 0.7l B =
0.0001 in 1988), the =slopes of tThe equations shaWing the

differences in reooovory rates between the 2 years (Figure 2).

Fionpe 2
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Labortr Productivity

Labour cutpet during the sweeping phase varied £rom 4 to 75 kglh
with a wmaan of 14 kg /h for all sites combined (Takle 3. Due to
higher bhicmass yvields and more flogdindg, swept dquantitias per hour
wara much higher in 1988 than in 1287, rates of more than 25 Kgsh
rapresenting 27 and 16% of the tovtal {Figure 1}). 'Ritas of net
vield per total heurs af work differed much less hetween sifes and
vears, randing from 1.3 ta 3.5 kg of ¢grain per h [Teble 3). Thus
frequengiess of net output/h wera siniler hetween years despite the
differeticaes in gross output (Figqure 3).



Floure 3
Freauency Distribuktieon of Lobotr productivify of
Cereal, Sathering [kKo/hj) in I987 arnd 1488

argss quiput Met outpat
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Imitiglly, it was assumed that labour used for cleaning gross
yleld would decraase with increasing grain gontent of the awept
materialr or in other words the ratio betweoen not and gro=ss yiold
would bhe poditively related to the ratio betpeen sweeplng houers
and fotal haurs spant, ITropaction of Tahle 31 zhows thet Line
spent on sweeplng was not related to the ratioco bekwaen nat and
gross yield., In spite of the net/gross yield ratias of 0.45 and
0+19 in 1987 and 1538 respectlvely, 74% and s4% of total time wae
spent on sywaepdineg. The Teduction in 19488 was primarily dus o
site 1 whoere flooding caused extremely high groszs vields mainly
conaizsting of baked clay, which toock & Iot of threshing and
Winnowing te disiodogs the grain.

Although teams ¢oneieted of men and wemen, the latter woere mostly
responsible foxr the second phase and partitioning of time spent
an the Two phases may ba less Alnfluenced by overall efficienay
than hy the lakeour availakillty of the two geawes, It i=m also
clear that the owverall efficienoy af expressed 1n Rg grainshre is
not linked o the phase on which most time 1z spent. Mean cubpuk
geamax to bhe detarmined mostly by initial site =election and
herkbage productivity, causing somewhat bhettar net patputeThr in
198% than In 1927 {(Tiguva 37,



Potentlal grain yields were determined in 1927 and 15484 near site
1 for P leatum &nd near zite 2 For Echinochlod spn. These results
showod the higher vields in 1288 due te Righ plant density and
grain yield per pleat in B leatum and to the latter paranetor for
i oryeeterum (Talz2le 5. Although harvested grain yields did not
aupraach these potential yields, oite i produced net yields af 113
gim* in 19287 and 148 o/m' in 19887 this s=ems & satisfacteory
output, copeidering the varions losses that are iikely to affecth
end-gf-sessen yielda,*'

T'n ancther trial in october 19&8% stamding kicmass w2e <ot and
euhdividad in straw and glain of a total producticn of J1.91
tsha (S5, 0.B84), grain yield was 470 kg (&80 2¢) or 12% of the
total., TPhis low proportion of grain indicated that site selection
and collectign technigques ara geared To produce 2 mach higher
grain coptent in the gress produact (Table 3 than is normally
found in natural standing biomes= at the ztart of the dry season.

Tahle 6
Potentint. Grain ¥Yields of Pagicgn Lesten snd
Echinochlon epp in 1927 and 19684

Zpegies F leatum L_rolona B oryreterun
Yeur 1987 14880 1988 1987 19E%S
Flants/m’ 105 27g B2 1094 263
Fanicles  plant 1 1z 14 pl 1
GBrains/panicle 136 lee 1G] a5 171
Grains, 1onus/m* 25 54 G 204 448
a/m', graln [} 124 775 257 491 1057

i1} L1e00 graln-weight: P lestorm: 2.4 gy B colona O.1 g7 R
oryaeterum Z2.36 .

Sourca: A Maiga (unpublished data)

These "lpzeash way include grain harvests earlier in
the grawing geaszon balore grain shedding. During this period,
seetds ars rewoved from the standing crop by swinging baskets
attached o stringe through tae sward., Few output data are
available on thie harvesting syasbem; Grouzis, (1982, b l4) in
N Burkina Fass reported a Jdzily yield of 3.75 kg of grain.
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DISCUSSIONR

Land covered with fonrfo-type grasses ig only a mirute propertion
of Ehe tetal land area of the Gourma. Mest sites lie in alluvial
plains Which fobmprise abowmt 115 of tha Gourma or aheut 2,400 km?
in totzl (IEMVT, $98%:; de Leeuw =t al, 19%037. Within a 19 kn
rading from towne like Homboril and Somsi, whoare demand for fonio
iz high and Ilabaur may be available, slluvial olains covered 17
and 21% reapectively [RBouba-~Kacu, 1990: Dembale, 19001.

Aotual depregslons and lewer slobes Lo persanent of tenporary
laltes and ponds pocenpy a fairly small propoartion of the land

mapnaed as alliuwiial nlaiee., Ingpoohion af asrial phatogrepbhe
provided an estimata of abovt 20% of land as potentially suitabkle
for ®fonle" grassiand. (L Diarra, persobal coomeniocation). If

this eztimate is applied, 190,040 ha gealify as potantial sites
or 2.2% of Lha totml land orea. 9hese fopip-sitos would eporace
all hahitats yvhere fonio operies could potentially geaw, inclading
thosoe portions whers potantial grain viewlde are too low Lo justify
labour=intensive harvesting. If it is assumcd that 29% of the
toial porrentinl fognje hebirats are worth harvesting and prodooe
on avarage of 400 kg grain/ha, tetal potential ootpett would be
15,0840 + of griin for an aresx gf 48,000 ha.

ore crcial quostion Ban not De answered: "“wWnat percentage of ail
potential land is presently covered with this type of herbacacus
cover? or hags the gombinad impact of lower Fainfall, of more
wiglant flooding {due o lower vagetatlon covar in the watersheds
sreoundling depred=19ns and valleys) and o intehslve grasing made
many of these habitate unsuitahle for Yfonio=-grazges"? Usa by
livestnck is certalply intense: around Hombori where thore iz oa
large sadentary livastock poperlatlicon, stocking rates in "fonig-
areas” yveragad T T s from garly august oo fate September
[AoubaKaomz, 1990). Similarly arcund Gossi, from July to Qoteber
1990, cattle spent 754 of thelir grasing time at the sdges of Gessi
lake and in depressicna (Denbele, 1%90Y.  Apart £fxom indlcatlng
that intenslve grazing wmay have ocpntributsd o the decrease in
agtuxl *fopnfo-land", theze data alse illucstrate the importance of
these preaz for livEEthk graziny in competition with grain
herve=zting.

Thers iz little douvkt that "fopie" harvesting ls an important
gurvival strategy yielding a high ecutput per unit af labour.
Yields of 400-1100 kg of grain per ha (Table 1) are much hicgher
than those of cultivated millet, HMillet Yields south of Howkbori
from fields cultivated by rulani and Rimaibe agro-pastoralists
ranged from 20-300 kgsha with a medium value of aboult 100 kg
(Hosze et &l, 19%25). Lakoul costgd in a similar envitonmeant in
Cohtral Malli were 5 and 15 kg of grain respectively (Fulton and
Toulmin, 192, P 157)1. In comparison, te produge 100 kg of fonio
on average tequired B0 h gf labegr, but only 10 hours in the hest-
vielding finlds (Figure 11.




although reliable siatistic=e on the coerrenk  extent and
productivity af forio area=s is= lacking, It is evident that they
are a key resonrca for the local human snd livestock population
and Lheir long term food secwrity and sustainability.,  Ine this
cgontaext, it seems worthwhile to better assess thalr kay role
Wwithin the gwverall ecosystem, to inveslklgate the cootomic and
social merits of lmproved monagement aad to seck potentiel avenues
to increasos thoir productivity. More information on corrent modes
iz reguired if belanced w3e is sowght to medify the apparent
opportunistic wtilization en vogue at present.
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