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Season Constellalinns Perind Mamber af days
Halka's 75 - B 13
Hara'a 0 - 2% 13
DAMINA (Rainy Zamn W - AT ]
serson) Bdisarn W o- INT 13
Darls 187 - Y 13
Jzbha JNT - IME 4
Harsan 14 - 1B 11
Sarfa ' A - B
Iwa wm - M 13
FLABCA (Eanly dry Shimaku L T ]
30N Gulior LT ] 1%
Zabhan &N - a0 1%
[kifilu e - 1EN 1%
Halka [RTTIE] it
Shaula b B ) e I
Plu'aima W12 - X It
DARE [ Mid-dry Haubda iz - Wl 11
seasom) Sa'uud Zatiha L I 11
Sa'ada Buln 17 - 1% 11
Sa'adw Sa'uda 11 I 13
Ea'adu Ulihiya 127} - 412 15
Faru Mukaddani B . W IE
Far'u Muwghhar i - 203 13
BAZARA [Late dry Badasu Il - ad b
semsn] Hudha CIE I i3
Budaina IEd - 04 i}
Surniyn s - LMS 13
Dubaras | s - 13
Tomal Humber af Days s

MOHAMMED et s { 1995), SA'IDU (1978}, HISEETT (1976}
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Fadanta crop residue production and wiilisation in north-western Nigerin

KM, loba®, M.D. Magnjis*

*Liept. of Agriguliurl Eoonomics and Extension, Faculry of Agracubure, Usmans Danfodiyo
Usivarsity, Sokoio, Higeria
*=Lhept, al Crop Seience. Focully of Agricelun, Usnesy Danfodigo University, Sokalg, Migeria

Abstraci

The sindy examsmed resouree e in cop residue preduction in g fuchue, nature and quailiies af
residucy prodiced. prircresider rabio, exien of Bad ofddiraindd 1o crop resadue wilisation for
lvesluel feod, as wrll as crop ressdes narketing system. To schieve the siudy ohjectives, da were
culkecied foom 5 Gchwar Brscrs and 1] pastoralisis im e Zamiars Weserve and shree ather
locaiions i Solkoio and Famfan Sisles

Dmia anslysss movealed bow atilimatien of inproved inpats, v the cne hand, and hagh level of
wilisalion of masusl l8said ai the gibar. Crops collivaied inchade riec, soghum spwpen, swocl
polnin. millet, poppes, wmens, emwn. tpp plant end gaclic. Howeser, oy the residue fom the sl
five wom wilmed for lvesieel (sl o the arcs Al e pasioralists and farmers owseeg livessock
wiiliged one firm af fislems crop resalue or anoihes. Residee wlilmalion for feed reaches s peak
dunrig thy dry seaton The vae of residoe o building. tsaiching, fescing, sm) a cooking Tuel
woisiEmie the major teest 10 crop esnlue aailabilily for livestods feod, Anoiher grahlkem ol residuc
wre ideniificd & roiecieon by liveshisd duc o guality delcroration: afer g, pansulely il the
resafue s stopnd v o die time of the commenozment o e nex) miny soomon.

The weighs ol residue [siraw §obisingd fiem ome hectaee ol rice sppoars & be fener than wgight ol
prains. The reverse 15 the cane e s phosa, cowspes sod milla, T weight of sweel potain saher
eaverils that of the shaot harvesied.

Comstraniis o iheting alanlelicd inglude poor sterage (ciilics. hellswss ol residuc wlaiive ns ins
wilue, vacd-dupenekinee on sesal dgaoepont whick restocis distance thar gl b oo ged wiibin g
grwva parival of g, ped bsoeer of sandard moasunes [mes of the reudue an; merswred in Bandies
which are highly variahlked The quaniiics of fifheo residees produced soom o bave mereased aver
the Last Tew yenns, hidl #0 atws havo she prices.

Intraductinm

BHaekproumd an fodesss fsrming

Morh-wesiern Migena, comprising Kebbi, Sokoto ard Samliea Siates, is s imporant
Fivestos k procluging s=es in Migeria hasbouring an cxstimaged |77 million catife. 247 million
poats, 257 million sheep, 247989 donkeys. 24683 horses and 43060 camels (FOLPCS,
15920, Livesiock production in the area. like elsewhen: i Nigera tand sos of West Alfrica),
is comralied by pastealisis most of whom are either iranshumant or compietely nomadic. A
aignificant feature of the pastoral production patiem is low productivily which is sfiribstable
tn inadequale feed awailability, ansng other constrainis. The aninals se useally grazed in the
open naberal range in migratony herds. This system, an bes), leaves the snissls sl the mercy
andl uecertaimy of nalure in lerms of feed supply, The problem of feed availabiliy s
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jparticul were in the study area with low rainfall and o protracied dry seasui During te
miny .;;g:ﬂmc ;] rdaiv::l;:r abundant pastunt for grdng in dw open g In e dry
season, however, the fields become dry, lesving scanty vegelation Tusr livestock _I‘ml._ [uring
such periods, feed availabiliny hecomes a eritical problem, ez ol the sirasegies fivestisck
produces: ofien adopt 10 cope wilh the probler of leed scarity is supplkementary feeding walk
crop residos. Some of the henlers alsa graze their livestock the fudmme darisg e critizal
poiod of feed scarcity.

i i paq cither in
Fadema is 8 Hasss word which refers 10 8l the Ivw-lyeng relalively 1Tal fecas o
strearmless depressions o ndjacent io the s=asorally o percnnially-Maviing stremms amd rivers.
(KO AWOLE and SOO0MES, 1994; BABA and SINGH. 19%) Fuckewsa 15 m sxmimsi o
s which means the upland. [ is synonymous o fars Jngd [ Sahel, weu or ke in Sudan,
s dlamdho in southers Africa (SCOONES, 1992).

In the semi-aid ngra-ecolopy of nodth-wegtem Migeria, the ko is a very eriticul rERL,
dur ta its high moisiure retenticn ia the rhizospheor throughowt the year and "." nefarively
fertile sails. Underscoring this fact, ARNBORG (1982) describod the (et as "a panii 0
Eitle parsdiss” in the vast drylasds ol nonhern Migeria. Chm:uﬂrgllmlly. e Il.:ﬂ_'hr:r nuded,
the fackama laed is marked by o flesh of new vegctation a1 lhe heginning of the rainy scasn
befare the sdjacent upland tums green, and i is aluo psast eanspaosiug alber tha cessatian of
the rains when il remaing proeninenily green ax the sumounding kol mpEdly furis hosan
and eveniualiy b,

. characiesislics make ihe ke @ sgnificanl rosoures nut osky in chop
l:d:f::: :L::fm in livestoch farming in noeth-wesiem Nigona, 3 lush of green wugulaion
peovides feed for Tivesinck af critical times, while the Aver or sirom fowing through {udrc
applieable), constilute impartant walcring poas for livestosh. Bt porhaps the st
sipnificant contribution of the Jfuefamir 1o livesiock pﬂ.ldl.h:lH.II! is in iz al fecd in the
form of ressdue of caltivated erops. Thig sty exammines the Gulimnr cnag asidue produciion

and wiilisalson proocsses

E;:*::':'F:ml‘lr jis probabdy the most critl comirain Bissiting lincstock pronliadi=sn in
mnﬁwmm Niguna Danrg the: dry seugon when fond beenencs scarce i the apland. the
firchawsa prowides an alicmative praieg lanik It cupani i wrable Turmis
following the establishment of several imgatiun projcts in the arva. in reven limes, lomgve
has drastically reduced the aeea of fudkws lund avollable for graimg. 1L is. howewer, hd_n.-_wd
i this Joss could be eompensaled for i the expanding cullivation = alur acenmypanicd by
increased production of crop ressduc for lrvesiock food. Whether or ol il Gudmnr 15 ahle @
pecliom Uss role satisfaclonly will depend, amang other things. on the by, quansity, cost,
and nutsitise vahee of the residue produced. 18 waiild alse depesd cn the :I'I-‘-':"";I::I"-!' "“'_"Pl;:
residue o Bvestock peoducers through an eifficient markeiing systens. Prescilly. -cmmr!-.-
infarmation cn ihese cnacial visiables abaut crop residue productios in the it bands |_|!'
pomh-westem Migeria is Beking. This study was then:fore designed 1o hrdge iz gap in
knowledge.

jectives of the ) )
mﬁblwdmntpm' i “:?TI.!E study was ko cramine the posenlials aod consinainis ol i residue
peoduction, marketing and utifsstion i the fiadkimd, Specifically, the sty wis designed lec
u) identify the nature of crop residue prl]li.n’_!ﬂd i the fosbmr,
is] exaenine resaurce-use i Fesidue prodiction,

o i tha findvas,
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¢l delermin: the culura] practices and cropping paticrms in residee producisan,

) exmming markeibong =nd pricing of residuc,

3 deserming grain and residue yiedd and ratio, and

fy identily aliemative uses of crop ressdue which oould hinder resides oveilabilite Toe
livesiock feeding

Methodalogy

The stwily arca

Morth-wesiem Nigeria as used in this sbedy refers o the ald Sokoto Steie (prior @ the sione
crestinn exemcize af 1991) which pow comprises Kebbi, Sokowo ard Zamlara States although
the aclual daia colleclion poimds were located in the kst twoo I is located between laigiodes
10" and 14* M, and longitodes 3% amd 7° E (ABIMILLAHL, 1985), and covers o ares of

102,534 ken” (FOS, 1989),

Tha paliem of rainiall varics mardoedly across ibe area; in the south, the avernpe annual (odal 55
moer than 1000 mm while slong the fronter with the Republic of Nager in the nomh. it is less
than M nwm. The miny scason is from April to Sepiember. with most min in July and
Aupust, althosgh the lengih of tee scason may vaey by up io six weeks (FDLPCS, 1992). The
mian musthly lempermisre mnges between 13 °C in Docember throagh Febeuary, and 15 °C
in April aml Moy, The relative hamidity in the arca varics fram 100 % s Februsn do 90 % in
Mugust (MOCO, 1981). The vegelolion of the oren is savamna with the boundory between
Monhem Guinea Savanna and Sudan Savanna culting across the center, The predomirant tree
specess are dvacin gip, the deser dale (Bolunives spp ), Soberffoir doke and the toothbrush
Irze fhalfvedrea perscn), Pasicun, Aodropragen, Hyporeheain, wa Srochionin .. are the
common grmsses (ABDULLAHL 1983; FINLPCS, 15992)

The hydralogy of the arca & Juminalcd by the Rima Hiver and iis iribwisnes. 5. moin
Iribwilane inddule Kivers Gagene. Bunsuna, Maradi, Zamfara. Snkoto, and Ko, The first thres
rise frowm-the south-zastern pan of e area and [low in 3 nonberly direction unsil they umite o
foren the Rima River, while ke las three Mow wesiwands e join e Rira River akich
ultimalcly drains in b0 the Mipor holow Kende inothe soathewest (ABIDL e al, 1982 The
S alog 0 el plsaes off seow of these nvers and sumermas smaller ooes love beon
dweliped i arable crop prosfuction

The arca is cthnically diverse, although the Housa and Fulani pesple cocupy most of g
termitory and misorily prosps aro confined 1o relatively small arms. The misorily grouaps
imglade Tuareg., Aarma, Bariba, Konsharl, Dnkaskar, amd o lew otkers, The o pecupalsn
ol b people 8 ariblke aml Fivestock Boming. with 65 % of the land wece devoosd
syricubiure, 30 % w0 lorests and ibe remaining 15 % in rivers. moumaine and buildines
Sorghum, mille! and cowpea sre the magor rainfod crops. while rice, wheat, sweel potas and
vepetnhle erops are cullivased maisly in the e (FOLPCS, 19920, Livestiock production is
wnderiaken by bolh seifled and semi-seitled fermers, and by posicralists, bul (ke lalier
predoménate.  The pastoral pepples inclide the Fulani and the Tuareg and they contral mare
than 80 % ol the weal cavtle pogulatson in the sea (FOLPCS, 19825

Iisis colleciion and snalysis

For the pupoiss of this siudy. which was conducted in 199697, four imgaen acas wene
delenaled for data collection. These wome Kwalkwalowa, Wurna, Bakelan [rrigsion Scheme,
and Shamashalle (in the Zaminma Reserve). ln Kwalkwalwn arc, 10 fadomr fammers were
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randomly selecied initiaily, bul two were laler dropped duc 1o lack of co-operaiion, bringing the
samgple size for this iDcaibon Lo nike: Fificen faduma lwers and seves tramshumant Fulus
pastralises were gdiad in e Wueng anca, white 10 Farmers ond four pastoralists were
randomiy selecied at Shamaskalle in the Zamfara Reserve. The survcy als eovered 20 mmdomly
sampled farmers =i Bakolori, The smudy, \herefore, covered a total of %4 Gdamur Gamers and 11
transhiment Fulted pesorilists. The scheoied fdsm farmers poceced el wilised coop resulug
while the ranshamast pasioealists ulllised, bul did not produce fikms crap nesduc

From the sebectpd fadomr Earmers, daty were collecied o e mesidue produsion, dismposal 2l
wiifisation, while data on crop mesadué plrchase and wiilisation were collecied fron the
anshumant pastoralists, Data collestion techaiques wied wore inlerizwing wilh o questiceeain
{akich contained both sructured and open-gaded questionsh puriicipatery ahseralion and
physical messuemest of some varables such a5 lund area, ecoroenic yiehl aml crop redue
oulpt, hdufh[ﬂun:ﬁhﬁmﬂﬁﬁmﬁﬂ!mmﬂnﬂm
fsund 80 be peasonably chese i the walues olained Crom the irtervicws. Gepeasmic (o primary
produet) yield figuees were given by the respondents in locsl units such & bags, haders |
bundies. Each farmer was asked 8o produce samples of his harvesicd craps in the lizn| wmils: ol
mescurement which were then weighed o obiain the yields in kilograms. Wwilh the exceplion of
groundnui haulm which wis measured in bags, all the other residue [ypes wore muasied in
‘usdles. Each of the fammers was asked fo produce samples ol the bandlos sndive hags for
weighing in o similar nunner with the coomomic. grain yicids, The prices o buincd For the vanicus
units of the economic and residue yields by the Rarmeds were revankal during the inlenicas. |m
the ease of sesidues, five samples of cach of the residuc bong milcrad For sle ot the ural
markets were also weighed and the retail priess recorded. The callecied dia vwoee analyscd v
descriplive stristics
Rezubis and discussion

Crop residue producibn
Resouree use

Tables | and 2 pressni ihe
preschuction in the fodam.

expenzes imeurred by funmerx on the wimivez: ingnits enphoed inoonp
As i evident Tnsm the (ables, baboer domirana tla: prodiscioon cost
accounting for mare than 72 % of iotal coeds ol o walkowaluwa and s than 67 % al Wortie, AL
Shamashalle ard Rakolor, il sccounted for abuut 69 % and 55 %, respodively. | T hugh lewed ol
labour cosi is porhags alln butabie the Pt il mesd fnbein farmirg opeestions: in the anca
were sccomplished manually. Both Family and ke bour wore amphoped By 67 %, 44 %,
0% ged T0 % of the Armers m Wemo, Kwaltwalawd. Shaumzskalke and Hakalori arcas,
respectively. The remaining [armers esed family Eabowe abone and nose eedicd solly on hinad
Jabeur, T eost of family kabour was smpased by et iplyimg b beer oof mrai-days vairked
by the wage mie which wus MIDUman-day o Wurno, and MI0Oman-diy i the remaining

Loscaticrms.

mse of Kwalkwalswa and Shamashalle, and by

Labour com was folloeed by seed in the
jeals accounted for smadl proporiions ol the

feriibiser in Wurno and Bakalon mess, Cher
production cost al mest of the siles.

a5 i cvidest from (hose resubts, 8 the selatively
b Jevel of emghoyment of fenproved inpuis. Al Bakolon, T5 % al the sce-prowing Grmers
indicatad using imprved vasietes af rice as compared with 3 % ai Wosia aed 35 % al
¥ walkwalzo, Mane of the Garmers o Shammashalle indicated wsing imprveed sice varicy. The
varieties af all ogher crops prochueed in the fedom wese local.

A siriking Besture of sesowrce s in the ans,
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Table |1 Average costs of farm inpuss (M) - Wume and Kwalkwalawa.

m ;
— " Cast UWM'!-G ol watal Cost st
i it W

:f:::m 2230 2 2472 a Rl z20m FTTI
- I8&5) £ 18552 [T | BES2 &1 2127 21
Ip'm,“m- 149% + 1432 54 1546 2 3577 a7
- 2030 % 3738 [11:] 1796 + 4273 59
. n_ . 178 + 95 N 471 + 1038 1.8
Fugl &.r'.pﬂlrs 575 4. 1070 ES 004 £507 :
Deprecinimm 1135 = 400 4.1 01 + 330 ::
Uthers ELIELE i3 10 -I?ﬂ;fm] i-H
Taial 7505 LT 26230 QLA

Toble 20 Aversgs costs of fann imguts (M) - Semzhalle and Bakodon,

Imgal Shamashalle Bakolon

Cast o ol toal Cogt % of tnlal
Laedtwaier 5IR & 5™ %] 971 4 106 o4
1-::“ AVIEE 1 2030 &3 mas_z ™4 ﬂE‘
i= il ARSI £ UTE 135 Mg 9 .ﬂ
_..-ml:l.n.'r dS] + s 57 3781 #6162
Chemical L) MR LT | 53 _?;& . 1 I:- "I f
Pl & n:lr'am il 1nn 146 :J:': "
eprocisis 304 + S0 LIk ] %45 +.ﬁ‘ o
ks AN o4 M 5% -|I.TH5 |_ 1 ITI-II
Tuatal Mk | 11 03 T m

Furhomsniy, chemicals were wed witlcly anly ot akalor whe
e : N ne T3 %o
:‘ﬁ:l?:c:kaf:ﬂ:;lm tI-T et productin, and 55 % e P"—“'Clll-'l[ﬂrmrrnlirr:}: _Tm':‘f:ﬂ::"'
psniihes and IF'-“[H': £rope peudaction. In other arens. chemscnl ws: was resiriied I:ul Il:
i cwlm:alurs. The o lovel of chenueyle wiligation in (e area impliy UI:T:r
IhisI::om\hPJ samng i livestock due 1o resdusl chemical om crop residue i seed al v
utcel 1o the high level and cost of the Inbour inpis. erticuturly Nirim ibussh
a be accomlished manunlly s boss. Where herhicides wore -:n|p:;|.g;jwm'E r"hhw
roguirement fior pioe was reduesd 1o once of Iwice. The aiher crons we = MHInua 'l'-'tl’.'lrl\g
times mamuzlly ns were weeded one s thaes

:'I.Il:huuul:ll:};h;‘emr!lrihnilm ﬂl'rl:rlil'ﬂﬁ' 1o sl st may appear slightty high in some cases, thi
th.ldcm . ml en far high level of wilisation of the inpul Raser, it is the resall o n
c -::jg igh cosi url_hg img. Table 5 shows the distribution nﬁrﬁﬁ accoeds I-:rml'_an
?m#bc m?[m fﬂlm-l—:h?mqh the afficial price af the input was M150 per rS':[I;] bf; bag,
< fram msgoriry of the fameers at all lecstions poid mans
I Tt Vertilimer price ranged fram M50 0 &8 high as M2000 per ::,Im, peil ans e Nto

5

=
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Table 3: Diswibadtion of respandants aoennding to fertilier prices (peroorages)

Price mnge Wumo  Kwolkiwalaws  Shasashall: Bkl Fatad
(Mibag) (=15} =" (n=1d) =200 [n=3d}
=150 n I (1] Ll 1
151-30) T [} ¥ E 4
abi-a50 0 12 i 0 1
451 =500 a 32 20 3 1§
G01-750 13 a L[} 3 7
751500 13 Q 1] 20 I3
01-L050 13 prd i 5 1%
=1051 T o il ] ]
D] o s 7 12 L] [} L
Total 104 L] 100 [[EH 15 1]

Cultural practices and crapping pattcrns
More than 30 ppes of crops and crop comnshinstions were ihentilied i the sudy anea (sce
MANE-BIELFELDT et al . this volume) Most of these crops and crop combinations, as well ax
the number of lamers cultvaging, and fuama lund ancas deveted to cch o e ane prosenied
in Tabdes & - & Rice wns the most widely cullivaied eop poeounting fur pbom 56 %, 11 %, 0l %
and ¥3 % of the tnfal mrea cullivaied by the respondents sl Wome, Kwalkwalava, Slanashalle
and Bakanlor, respectively. Othir wnpanant crops in lenms of the area cullivaled wene mille aad
cowpen al Wurno, ondan and ricelokra mixture in Kwalkwalawa, eoion and sueel popper in
Shamashalle, and sorghism, sweel potato, cowpea and cofios ot Bakolor, P the vada poing al
crop residuee praduction for foeding livesiock, however, the must impariand crops wens rice.
millet, sorghum, cowpea, groundnul, and sweel potata, Juirly. these crops sccounted Rir B8 %,
4] %, &0 % and 79 %% of ihe land area cultivatal by e peapoideils 5 Wisnie, Evealkwalni,
Sramashalle and Bekolori, ;Epg_ﬁu:ly. The figure for Hakobsi includes area devoied le maire
amd prowrdive a= well. When all the craps are taken Ingeiher, the mverage farm sire por fasmer
waz 9% ha at Wurna, 201 ha ar Kwalkwalowa, 187 ba o Sramashalle sl 691 ho s Batelor,
The averall faren size per fanmer aceoss e lecations vas 4.20 ha

The cullural praclices in the wres frequenily include Land peoparation, [skusting fof laisplutlagh
weeding, winering snd harvesting. Greater than 60 % ol the farmers al Womo and Kwalkwalawa
umed iractor in ploughisg and harrewing their plots. Whilc all famwers 32 Takolori wsad wactue
fior samiler purpases, no farmer al Shamashalke wed tetor. Levelling, a5 well as waier el
and i gation Basim cosstnuction were 3l sccomplishal manully by 2l sespondents wang hues
PManting was also done manually. The plasting mcthosd vaned with the orop type. Onion. garlic.
somata, sweel potato and popper weee finst plasaed in the nursery belern: rarsplanting o the

field. Yery fow farmers tmnsplanied rice.

Infosmation an plend spacing and plard papulation per kectare sdoplod For various crop spoces is
peesenicd in Table 4. While maoriy planted i fice by beoadessting. sihers drilled al an
average intr-mw spacing of 029 s and inter-sow spacieg of 0.4 m. Tomaty was plamead
mkra-pow sming ol 030 en and iner-row also of 0.30 m, while gnion had s sverage inira and
ister-cuw spacings of 0,13 m and 020 m, respeciively. Spacing for ather crops aue as presenied
i Table 4. Using daia oo spacing, B plant stand® por heclsre wore caleudated 95 3333335,
213,677, 101,420, 11,011 and 13,899 for onion, parle, rice, millet and sorghuns, respeviively.
The stamds per hectare fior the pther crops e shown in the Table 4.
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Tabde d:  [*laps spacing and popalationha

Intmerow speting  Interw spacing (m) Mo, of standsha
i
Creg " Muam £n Febean a0 Msan D
Diun 0 o5 w2 oo 0.0 3335w
Carli TOoME e 02 LIE 20367 1133
Bice w0 o 0.4 6.54 D420 44800
Mills T BT 10 0.00 Hi o
Sorghum (Y T Im 0.00 13889 i
Cowpen 0 08 om 07 040 2833 u
C. papper 4 ol oom 0. 031 G 35000
Teensta 5 ona g L an; M 120
Okra PR T TR T 155 012 A8
Figp plane I P T S T T R w0 g
5. popper 4 3 0.4 [FR 1] .72 13830 SN

Vbl 5 Fichd iors amd cropogpes < Wama {rultiple respurses possibie)

Crap e, al Toolall  Arcnof land LT Auctage
|':.|rn'l",!H fanmers uncker (ha)  olal ares liecle] i
grnving Im=15] cullivated tha

Ul 1 53 302 T o

Liaetic 6 4 1o 4.3 niz

iee 1% L 163 Ja.5 I!E

Melaliet 4 i Llh ki ¥ ] 2

Coupen 5 n Sl 12.% Insr

Kurghing 1 )] TR ES5 I. T

Nl peat 1 7 [E] ik ] ;’-:II

Adnins garlw | 7 lidis e 1k

i 7 .40 4 i
4R T o

Platiing af vaion in Wurmo was menly umbensten e % :F (20 %

! ) wnl; Sepernber (200 % ol al? fameers a1 the
Inmnm_rallm rgh a Few alse plaried in Tansary (7 %) and Frbruary (7 %0 | larsane w :ra Id.:n:
nmq?ly m ADHE RS %) and Decernber (13 %5 20 % of famacrs al ihis hocatsan plassed rice in
March and 46 %% in Jusebuly. [larvesting 1ook place in Movember (50 ). Mellet and sonshum
rﬂ:n.uug »]-T in Junc and barveding i Seplember e millot znd Seplember hknmrr:f I
songiwem, The planting of cowpea was sceoenplished in Junefluly 120 % i
Movba Dot 8 ¥ 1 and hamesiing in

I the Kwalkwalawa area, ssion was Planted in e dry season, from Oc

(33 %) amd horvestiag oo Fobnary (o March (11 ) A1 this bocatson, uﬁ;ifﬁﬂﬂ
ﬂlﬂj-i.ﬁf_rmrl:l June 1o December (56 %) and barvesting from Jarsry 1o April {th %) Planting
nfmillict in this ancs wiet in fune (1| Vi) ad harvesting in Oeteber [ 11 %), Sorghum was planted
mainly in haly (22 %) and Decemsber (22 %} Haowesiimg was in Movember (22 %) and
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i hareesting in
IviarchiApri %k C amd swest polsto planting wis & Movember and gz
April, 'I':T::Jli.l?nlgtf &T_I‘E“prpw in this ares v fom Amgasd b Docomis as] brvesding
agas o Januan'.

Table & Farm sizes and crap types - Kwalowalawa [maliiple responses possibke}

Mool %olall  Arcaol e Awcrage
Crop farmers  [armers  land wsder  todal arca P s
growing  [n=9) [hal} culiivated iha)

i ] 13 11 1.8 a7
E::’" 3 33 im LEE o
Carmod 1 1 020 oz oz
PMitlet I 1] 0.an 19 “f
Sweet pepper 1 It 2 :1 ;

ghumm ) 22 2 [
f[:p!ppﬂ' I I 24 B9 14
Swnel polalo 1 1 LR aw LB
Toamais 1 1 24 LK 14
Cilern ] 11 4 1.5 4

sorghum BH 4
il ot ] " 24 1
Ricefaksa 3 W am 141 113
Cowpeals potalo/ihmats [ " 12 4 i2
Onianfs pepptomtokm ] 11 [T E.] g_?
Sorghums polaiodakr i 11 az .3 !
Onionisweet pepperiokn i 1 0K 3 o
Toasl . Tl
Tabide T:  Fasm siges pnd crop types - hallc {muhiphe sespuanses possiblc
Mo al =5 alall Areanl aol el -:'l.'- Trag
He i:un'nt'.li Tarmwers. Ll wwmber anca il i
prowing fn =11 tha} cultiealel ihap
T Ty 4.4 14 nai
3‘:‘1 1] Lill) 234 nis 1
Swrel prpper § 5 422 134 (N2
Tosmang i m It 1.5 i
Whaat | r n4 L i
Okora 1 1 nz L5 [
Chilly pepper 1 i 24 L ¥ 1.2
Swreet pepperiiomalo 1 10 1.2 il :..i
Tomaiedanion/leibesce | 0 A 1 I}-I
Omion'awest popper | 10 al [N} X
Tonal 871 (L]
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(mian plinting ol Shanashalle was in A pril®ay (70 %) alhough a feve also manted June/ July
(20 %) The harvesting of the crop exlended fram July s Musvember. Rice was planicd as this
lovigion Fiom Oriober 1o Decersber and harvested fram Febmuary w May. The vegetble crops
such o5 chilly pepper, wowd popper, somale amd okrn were planted sbonit ApgilMay and
Earvesied from May in December depending oo the crop in quesiion

Flaoting of rice & Bakolori ook Mace mainly between January and March (45 %) although
same farmcas alwo planied from Sepiember to Mavesber (15 ) Harvedling was masaly in
Magtfune (35 %) ondd JamuaryFebrusny (15 %), Sweel poisto hese was planted FebruaryMarch
and hervestied July trough Oonber,

Takle B: Farm sizes and crop types - Bakalard {nisltip] F pussibie)
Crop Mo ol %5 alall Areael  %olilal  Avempe
[armers Girriers  |ond under area ficld size
Frowing [n=15) Tha) cullivaied thal
Garlic I 3 0LED 0.4 L]
Hice 14 m Jioe I8 k)
Mlallei ) 4 20 ED 56 [
Sy lwam T 15 24 178 332
U pea 5 25 15,50 14 RRT ]
Swerl palaie 7 15 2208 le.d 1M
Haest peppur 2 1] Al 1.5 1415
Chilly pepper 2 n 4.50 35 2
Toenagn 3 15 130 11 Tk
Lpp plam i 5 .50 14 a5
Maim 5 25 2.0 ia 1
Cxaava 3 145 4.50 33 (1]
Lotk 5 pi 1460 LK a2
4 rroandnis i i LB [} 144
Horghumioms peatmitia | § e i [FEH
Lotlomfimilke i 5 1.2 o L
Cassivivmging ] 5 -1 03 1144
Fgg plunimsanm | B n.40 ni han
Tistal 13821 100y

Al the eespondents wrigned ane crop or another. About 27 % ol the Famners in Wumo, 49 % m
Kualkwalava. 50% in Shamaskall: sd 35 % in Bakolori imigaied all their fuiama croge, while
the pemaining femmers o cach location imigased nly some of iheir emps. [halTerenl emigaion
SYRCIS becr: used for various erops. At Wuma ond Bakolod. e s imignied mainly through
canal {gravity) under the Wismo and Bakolon Irigation Schemes, respectively, The wegelable
sraps. on the gther hand, were irigated theough sraliscale imigation usng walkcr-lifling
dovices. Al Wuns, for instarce, onaon, garic snd caoivardic mixture were imignied by 53 %,
A0 e and 7 % of (ke respondents, respectively. wsing swsll petrod waler pumps. Similarly, 33 %
of the femers a1 Kuwalkwalien produced anign with pump irripation. Farmes a Bakolor wsed
the saive Lype of pumps to grow inmeais (15 %), sweel pepper (10 %), chilly popper (10 %), and
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gardic {3 %) At Shamashalle. all vepctable crop prowers wied snadif o onditional way ol
gravity imigatsn’

OF all foefar crops in ke study arca, sorghui, milk sed copen vwore the lest depaident an
irrigagion. Usually the crops were gruwn either minded oo they depend on nesidhol moistere in
the frdmma soils. Mevertheless, 20 % 35 % 25 % and 35 % of the resposdents al Takobon
produced sle millel, songhem, cowpea, and wwect potsio, roguciively. wsder sprinklur
irsigatiom

Gierierafly, no elaborate plan protection messncs were umnlenaban The e of pusticides was
restrieted 5o few farmers who sprayed mostly Cymbush agaissi insects in cowpen aead colion,
Harvesting af all crops was manual, This was accomplished through hemd picking |lor the
wegelible crops and cowpen), culting with catlase anlier sselle (i the case of cereals), ol
digging (im the case of weber copd).

Crop yields
The average coonoanic and sesiduc yickls ol craps producad in e forie ane prosesed inTobb:

9. The economic yiekds of i erops wore kwer tham Uw almisalde yichds or cven the patiomal
sverages, For instance, the yiekd of tomaln (2912 kpha) woas for belaw the | A byt
obinined in Bauchi Stale of Nigena (BABA. 1991) and the national avernpe of 12345 Lpiln
(FAD, 19900 The enion viehi of 9819 kpfa was alsy lower thun the 36,393 Ll reponad
Kano Sise of Nipera, The sorghum yield of 302 kptia vos G dhue of the mege of 1037 kpha
- 2,568 kg/ha reponied in northem Nigeria Iy PWLIATCHE o af { 1U8H). Rive yield was by,
higher than the alicmal avcrape whach magged Bom 1486 Lpha « 192 kplds botacen D171 amd
1974 (ADENIYI, 1988) The poreslly pucr yicld performance of swed ol he einps skl
prabably be stidbuiod (o iradeguaie wiElisation of impeeeod npuis byl Lt

A the ecanpmic yickls were low, 50 alsn awone dee poidue yiehls, e rosidue yichic, s duvan
in Toble 9, were 2,082 kW, 1947 ka. 4,145 kpha, 02 kpa, el 553 kedo for o millet.
sarghum, cowpen and sweel pedabe, mspectively. Alse prosmtad = Tablke 9 ane the grin
{ecanamic yehl): residi stic of some of the omps. The ratses vare ey coklaicl Tor craps
that are refevant as for as livesiock Roalisg i concemal The weights of the nesiee wene aheon
when dry, Curiousty, the weight of pesidue whizinad T rive was ki thae ilua ol il yraiers
Iewever, the weights of sorghum, cuspe amd il wesudue wens mch bigher this theea: of
iheir respective pming. The cconemiv yiclhl nesdi: sl woee T 00 W00 R 1A' amd 1 59
Tor rice, millket, sorghuny, cowpon and sweet palatn, respucticly.

Table |0 presenss information r= the mcrape nel faem inemes of Brvrs aooending b the
balion, Famers m Worms, Kenlkwalowa, Shomadhalbe omd Rabolan sdsanesd ot
incomes ol MLSTE e, NEARLDm, MILA20Ma el MSEAS TR ooty Bhose Tagans
werg signilicartly dTerent (10 LT

Crop residue ulilisatios
Masoniny (sbosgt 93 %) of the larmer respomdents combired arable g witls B

production, Cattle, owned by 49 % o all the famwers, wes the most poprulin. Cioats, shoep and
dionkeys wese oweed by 18 %6, 16 Yo and 22 %5 of e lmmers, ropecively Infvwrmaiiom on v

Varigumly kngus ag shadoul, phadul, ceunkspoie, Shabahi. Kieens and puiniss. the dudied 5 3 snple
device lor ding waler uging the prisciphe of e lever. A coainer is sespondel Trom ens od of & g ol

wilh the gig of p cogsignaTighl at The oppoain: end af e pob: bl 2 Felorm, witor i liflad Bien 3w ach
# sirvam, pond o open well (RAT A, 1993
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:;‘:I:“I:EIT tmes v combined by the farmers in the various Iecolicem and by e
—— frarmed B0 Table 11, Ovwoeship of calile slone repodted by 11 % of the
s b esttle and donkey (8] %) post ssd dheep {13 %, 25 well as canle, goal mmd sheep
B | wert the masl popular 5l Wiamne, Twenty por cens af farmers i this kocation did nes g
vesmock At Kwalkwalowa combinationg of goat and sheep, a5 well o5 sheep md donkey
cach sepomed by 32 % ol the Tirtaers wwere the mast comisran o . s

Table % Ceonemic and ressdue vield

Crap n Econame: yiekd Residus yicld  Grain; residue
— g (ky_'hl: {ki'ta) K

i B119 & 5352 il il
I:.u.nrilrr T 3250 4 1780 ] na
le:l-' 0 5073 & 9881 22 & 4200 e ]
Mlillet ] KRR | 1947 £ 2420 [iBL]
E{Imgln.m It 93 £ 1583 4143 & 897 0%
ﬁmm\ I: 144 4 2653 T03 £ 5730 4%
. S310 & 19442 553 + 2608 .50
Swenl pepper > 13934 + T564 [15] ;1'|
Lhally pepyer 5 21297 £ 6356 L ""
Tommata 9 3497 na na
Whiui 5 25060 2 BET JA00 4 P56 1.1}
ke 3 M5+ 1344 na na
Cogion 5 ) 7 & 554 ] &l
Cirnundimn ] TN W) [.0%

Tuhle 10: Averuge et Fan isconme Mg # lncation | M)

lralsn B Mel fomm income

] ) Mlean L1h)
'|.I|'L.r[m [ A197% ke R
Roveallival v i dH| Hm
Shamashiall: ] Hads jl*'ulcj:.'lll
TMakidii m ARSI Jc.l Tisl

Lﬁ::l ;c“-iu:muljnr:gumimr at Shamashalle were calife and goar, caiike ard ahonicy, as well
s sheep, cach repested by 20 % of the farmers, By for the e '
rclrm:z m-;;u:m a B-i}ioluri was caltle, gost el shoep (55 ‘!Mr F:is :m;m“mmf;::.‘:
reponed by v alsa b most popular amomy (ke msonalists Cramcrship of nmc-l
reporied by only one pasiomiis, -

Table 12 presents snformation on the hard siges of the [
] larmer re | This inf 1
collectod oaly with respeel b0 frmers at % . ’ . —lape mﬂw
: Sharmashalle and Bakodori, The gve
cattle, gaat, sheep and donkey cwned by o femer at Shamashalle were |17, ﬁl? and u:f
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. The averape numbee of the same livesivck in the ordée peeseited abm-.c it 15H,
500, 320 and .44 at Bakelor, Crucluding the doskeys, tee above livesiock ﬁp,u.m:s is nq!lnnlr:nl
0 2,32 and 2.58 Tropical Livestiock Timits (TLLI [ Shamashalle and Ijnk..nllm. rospoctively. A
besd of catlle is equivalent 1o 0.68 TLL while onc shoop or anc g i3 equed 9 i II:I.J
(SCHAFER ct al., this valume). Wilh an aversge farm size of 1ET ha oo Slamachalle aml H41
ba 5 Bakolor, dhe TLLRa v (160 and 037, respoctively

Table 11:  Distribastion of respondents according v (ype of Ivesiock wwned (%

Fadmmy [rmers _ Paswsaliss

Livestock combsmation  Weme  Kwalkwslyen Shamashalle  Bakolan Ler=114

(=13} (=0} =11} | =y
Caitls 11 o o L ]
Gioat T 1 [[H] 5 il
Sheep 7 I 1] 0 il
Dankey ] ] ] [} o
Canle + post ] I | 1a .n
Cattle # shotp 7 i a 5 It
Cade + donkey 13 I il o ]
oat + sheip 13 23 e} i ]
Goat + donkey o 1 a 1] I
Shesp + dookey | L L] ] :|
Cattle # gaal + shesp 13 0 M i3 ot
Catile + goal + sheop 7 1 3] i il
+ fJonkey )
Cioal + theep + donkey ] Iz [ 4 1] )
Cattle + sheep + eamel ] ] n i E
Mo 20 n 1 5 n
Total 100 1] 11KE Ll [}

Table 12:  Average numiber of livestock per famier

Livcstock Sramashalie ) Nk

n Mean S0 n Mam Lah]
Catile 11 117 204 n 15K 2143
Goal 10 g0 BT n 10 33
Sheep in 7 m 1 204
Danikicy 1 a5 0z 0 o 073

farmers ok ihe pasiorafists wiod one form of crop reschis or amitbr a5
::L:!m e, Sw:“:\gllﬁ:mmw I:u:; by Ep‘.lmﬁ al the Tanmers and 9 % of the passorlisis was
the mast common. This s n agreement with ALHASSAN {1989} whi amserind l]'l-'l-l surghum
wever s the most widely used crop residee in nostern Nigerin. Sorghurm was Iollowad, o 1he
came of the farmer respondints, by cowpes hay (81 %), proundnut hanlm {42 %) nice staw
{9 %), miller steww {17 %), sweet potato hay (11 %), and maizs sirw (l Wl hc:_n.-..nl.m s
ijghily diffesant with the pasiaralist nespondents all of whom used rice st Cowpea hay,
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groundnt hakm and milles st were used by 45 %, 27 % ond 18 % af them, respectively.

Ihe othir major uses of cnap mesidue i b ares, opant frem feading it 1o snimals, include
liescing, moefing. mixing with mud for builfing, 30 s cooking fuc. Table I shows thal
reremval Fur coaking Ml (reported by 67 % ol afl the famers) wos the mast popualbar, followed
by buildling {ietlcaing foncing, mixing with mad, and ronfing) (54 %), selling (30 %) and caf
wonk 14 Ya) About 28 % sometimes beave residuc on the fefd,

Table 13:  Ouher uses of crop residue [perceniage of respondants wsing)

L Wanwy  Kwalkwolpwn  Shamashalle Bakolori AR famers
R {n=15) (= (=1 ] =L}
Craaking Fud 13 i i) S 67
Crall work 13 0 a i 4
Duilding!' 53 o 0 3 3
Emcing

Siclling an 1 B o =

Left at the farm 20 ] 1 33 28

i

s may he proaier than 100 due do mullipk nesponse
Crop residue marketing

Ao s abuve, 33 % ol all respodentz somelimes Jeave crop resde in the fichl, The farmer
may gree b Bvestock onihe farvested plots or scll the ploss e other famers o e lials,
Far ingtance. all the pastoraissts intenviews] in (his study pirchmacd harvessed i plots fis
praing their animals. They sepotsatod with Eameers and paid sither m cush or i e farm of
manure. The amount chagped depends on e size of the fems ard the tipe af residue in questios
In gensral, an svvrage of M1 250ha was charged af Wama and Kaalkwalaws, N 1.260%a o
Sharnastalle and M1 AW @ Dakalu,

Vable 14: Woighs of local eming of sale of residue (kpbundle)”

Reenlue tvpe Wy “Kualkwakma famasdally Flakoilir

n_ Men 5D Mess SO Mes 8D Man 5D
Soghumsiow 5 30 90 1@ 49 Ma &6 4 112
Cyvapea iy ] -4 1.1 LE ] 5l 9 24 54 2RR
Rlice sleaw i ] 15} 350 .7 103 M i LR
Garoerslsul hay 5 n3 0 na [ (X 47 107 4.4
o lillen straw 3 LF e na ma i na kUS| (1N}
b prataal by 3 na na na i 15 ny i il

* Cim undnis hoalm w i mesriensd is hags

A e CORSMCUOWS Commencial Iarsaction s socm an various e and villages whese orop
resite is sald in bhabes and burdlon for cash. The prices of residue variod considerably Brom one
Eocation 1o drether cven for the sarme species. This is only w be expocied since the smits of sale
(bendies) are mod standardiscd. Table 14 shows that the weight of = e ol sargham by
waried o @ sverage of 2138 kp in Kwalkwealawa ba 1 kg in Wuma, The weipht of twpea
hay bandle also vasied [Fom 5.4 kg ai Bokolor) i 9.8 kg & Kwalkwalaws Similar difMerences
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were ohserved for other crap specics, These variabilily im weight maght e vanipibuted 30 the
observed differentes In prices amomg the locstions (see Table 151,

The mode of ransporting crap residue inchuded head ponags, animal irzrsport (maisly donkey}
4o moinr vehicles. Head ramspon was wsed by T % of fmes in Wano, 33 % i
Ewalkwalawa, 20 % in Sh halle, znd 3 % im Hakekat, Wehick: transpon wis used hy 15 %
in Wurma, 10 % in Shomashalle and A0 % in Bakolori, My Jarmer used wlechs an
Fuwalkwalswa, Animal merspart was used by 53 %5 in Wuma, |1 % in Kwalkwalawa, 30 % n
Shameshalle ad 25 % in Bakedori, Aninual ransport was, therefose, the nwst frequently used
mode of wanspaning crop residue.

The average cast of irnspoeting residue with aninwls was MOz, MOSERy and MOT2e a1
Wurno, Shamashalle and Bakolori, respectively, The cost of tramsporting with vehide i the
same order was NOTRkg, MI26%E and NRAMg CRargng mossy for hesd lomspan was
peoctised omly & Shamasballe snd Bakalori where head irasspon uli_lun.'an M3y amd
MOLENRE, respectively, Transpartation costs were nal direcily incurred of EKwalkwalowa becanse
i farmer efther tansporied his own reslduc on head or used his cwn donkyd.

Table 15  Crop residus retail prices at the rural mackess in eoch of the lueations (NGg)

Residue rype W Kwalkwaliwa  Shamashalle Hakalori
i Mean  SI¥ Menn 81 Mean  5IY Blean  BD
Soghumsmw 5 187 100 LI3 Zm0 120 LEF 2kK 260
Corwpiza hay 5 747 wx &l 182 375 17 AN 1,54
Rlict slraw H na na 169 532 kA (LA ST (] 35
Groserdrad by 5 B4E 560 na nm T AT A 12
Milller straw 5 129 AT m i 1ha il I el

Siceage costs in e aes were minimal boacsse maoed of the reskhie wore sonal in fomd are
ool ops and living bouses. Probubly hecause af Lk of gl stosupe Gilits, the fiuences
comgpldained of quality deterivenibes 0 shirges Reading w rojection of residu: hy !IWH!.'\L'L Thix
was pasticularly noticeable whes the residie was somed up g the a mvival ol the en
rains Umder su;:h circumrtances, e high relutive humadty scochcraies the sl ol delensdalion

Lockig back the past few years, sl fanners apreed dhal musse cup rosidue o wcnlable
because of the expending cultivation of U e L. bt hey alus wdcabd et e penes
of the residecs hive Boen on ihe isceease. The lalkr Ay SUSpusl IRCICISME Prosune on
availobde Feod resounces in the ases

Summary and conghsion

The pageer exmmined & Mevesd asperts of crop resides prodection and ulilision i e siudy arca
I crop residue production, kabowr wiilisation wasi high, while utslisalion of smpeaved npuls wax
low, The low leve] of wilisaticss of improoed inguts was attrbuted o inadequsse F{nﬂ} m:]]
their prohibitively Bigh coss, Probably & a msult of this inadequate utilisation of improwg
inpus, bath economs: and residue yields vees generalfy low. The yiehds could then:fore be
irxproved through easier acoessibilaty af farmers ba the inpuls.

From the viewpoim of sessduc ulslnation for livestock ferd in the anen, only sorghem, cowpea,
rice, groundmot, maller aed swesl poisie seem o be imponant. Quite a substantal proportin of

the aren cubtivesed in the footemr B devobed fo these crops. 0 s (henforn. temping oo coeclud:
that she fiadws could play a major rale in erop residue supply. especially if effons o made (o
increas both coommic and residue yicld through Encroased ilization of Enprosed inpags
cspecizlly sace fuhim <o prodeeton in the anea has been shown (o be peafilable.
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