
SMALLHOLDER CROPPING SYSTEM OF 
SOUTHEASTERN NIGERIA: A 'DIAGNOSTIC' STUDY 

This paper descrihc.~ tltc cropping .~)*.ylet,t of solrrlrcasrertt Nigcria crttd uitns to 
objectivelj idenrx~, irs prohlcnrs. prioriric.~. urcrry qf'/k~.vihilirj* ntd Irc~trcs. rc~/c~t.mrr 
micro rmearclt priorities. Furt~t si:c* is .st?inll !*c~ifirrt~r le1harrr is u cwrsrrcritrr cii~spircv 
large fantit!! sources hcc-crrtsc c!f'ske~t-nt*s.s ht c/i~t?tc~trri. .~.~.src>t~t rclirrttcp ott hutr~i~ools. 

. eic. Eaclr jurnter gro~c:~ trtatt?. crop.\ as ittrcrcrop.\ ttSirlt ~.crt?t ( Dioscorea Sp.) (1s rltc 
" most intpormtrr hccnlrsc of rrs cqirlluml ( '~ l l tc '~ .  )'ttt?~proe/r~~ tiutr i\. 1ro1c'c~t'~'r. Iahotrr ( I I I ~  

, planting rrtareriol inrrtt.cir~.'Prc~.vcriprisc' rcsctrrc*lr ro t/e~c~lop rcc/tnolo,yi~~s ~I t t r r  coulti 
.?- rrduce yam prohrction costs or ro cit'r~lop ttrosc' tlrar c.oriltl rrtltrc.~. .skr,c.tt~s.c itt]crrt~t 
; bbour denrand is ncmdc(ljor the' sj:rtrBtrt. Tltc/crrt?rc~rs ~e~otrldprohahlj~ ~c~c/cot?rc~ strch 
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f'until the 1960s LDC small farm problems were defined on the bases of such 

t 

y developed country approaches as comparative analysis. planning of individual farm 
i- etc. Problems defined on such bases led to single commodity or resource- 
t:*enttd micro-farm research, ignoring the fact that LDC 'farmers produce several 
?zemodi t i e s  and manage several resources in an integrated system' (Collinson, 
'\,!979). Consequently, many new technologies are available in LDCs but they are not 
"*- i:-$dcl~ adopted by the small farmers because such technologies 'do not fit the 
+ , . m f u l a r  circumstances of farmers for whom they are intended' (Byerlee et 01.. 

y1979). Certain farm economists working in LDCs (Norman, 1975; Byerlee eral.. 
q -' 267 
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1979: Collinson. 1979) now ;idvocii t~ the study of the filrming systc111 in its entirely 
following ii r i~rni i~ lg  systems research (FSR) i ~ p p r o i ~ c h  to  permit 'areas of 

mirnagenient where the f;rrrner is flcxible.. .' (Collinson. 1979) t o  be identified and 
relevant micro-research priorities t o  be established. 

T h e  FSR i~ppro ;~ch  is il multi-ph:tsc irpproach to  f:\rm tecll~lology development; 
Normirn ( 19'75) identifies three phases iiS follows: 

(a) A diagnostic phase which aims a t  'a thorough unders[;~nding of what 
firrrners are doing and why they are doing things the n a y  they do.' 

( h )  A prescriptive phase involving 'developing relevant technology in 
conjunction with technical scientists.' 

(c j  Action o r  irnplernentation type reseitrch which ;rims at  the deter~tiination of 
'the type and level of infrnstructural support (i.e. improved i!lpul 
distribution system, the availability o r  non-availability of credit and the 

i 

degree of concentration of exteiision service)' necessary for the adoption of 
the technology prescribed in phase (b) .  

T h e  three phases are  carried out  in sequence on a group of filrmers who hsvc 
'similar social customs. similar m i ~ r k c ~  opportunities and similur present 
technologies and resource endowments' (Collinson. 1979). 'The co-operation of 
social and rechnical scientists is necessary at  each phase ol'thc FSR hec;ruse tlic'total 
environment' in which the f;lrrncr operates is complex. 

This paper is an  attempt at  phasc(u) for t1r.o villages in southeitstern higeria. The 
aim is to  describe the cropping systcni in the villages in order to  identif\ ;ispects of 
the system where change that can Ieird to improved rural \vcll'urc is likely to be 
nccept:~ble to the sm;rllholdcrs. 

3 
.Iff3 tlOl> OF S.r'L.l>Y 3 

% The  t\vo villirgeh -Oghc>ji in tlic Awka ilre;r ;rnd Ndubi i~  in [he Ahi~kirliki area cfth$!- 
All;rmt?ra St;~te of Nigeria Ivcrc dcliberirtely selected on tllc h,~ses of pclpulation~ 
density. soil type, topographical ; ~ n d  cultural dilSercnccs. Ahak;rliki. within the", 
derived sa\.;rnna vcgcti~tii~n zclnc. is locutcd irt longitude OS -01' cirst. Iirtitude 06"2d:y 
north.  The  soil type is cl:~ssified ils Iiydroniorphic formed from sh;rle: hence i t  is hard? 
t o  till and subject t o  tvirtcrlopginp. The topograph! is ni;rinly 11;1t terr;~in. m: 
population density Wits, in 1063. 200- 300 pcrsonh per squirrc kilo~iictre: tile pco~!: 
irrc idcntiticd tvitli farming ; ~ n d  they farm ~vithin their loc;rlities. They live in  isi~lat-' 

!: 
hamlets surrounded hy their Ihrm lands. .,? 

n -  

Atrka. located iiI  longitude 07 ' 0 5 '  east. Ivtitude 00 ' 1.3' north. is also tvithjn @ 
' & 

drived sn\,;rnn;l \.egctution 7c.n~. The  soil isclassificd ;I> Jccp  porous kr ru l i t I i ic \~h~,  
is eiisy to  t i l l  but subject to cxcessivc Icucliing bcc;~use i t  is Llrnicd I'rorti ~i~ndsto~:'  

1 
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The topography is mainly hilly and in many parts flood erosion is a major problem. 
In 1963, the population density WiIS 700-1000 persons per square kilometre: the 
people are traders and craftsmen. as well as farmers. In parts where the soil is fertile 
many people are farmers. The farmers live close together in often densely populated 
villages located away from the farm lands. 

A sample of twenty I'armers was selected in each village and interviewed. by means 
of a questionnaire. to obtain information on their socio-economic backgrounds, 
farming goals and aspirations. cropping pattern, land, labour and c;~pital uses, and 

and weather problems. Their wives were also interviewed to determine their 
role in the cropping system. The questionnaire for the farmers consisted of eight 
parts and every fi~rmer wiis visited eight times, one part of the questionnaire being 
completed on ei~ch visit: their wives were interviewed once. The interviews relied 
upon a respondent's memory, no comprehensive mcasurenlcnts of' plots, inputs or 
outputs being made. However, in many cases the interviewers were able to visit the 
farmers' plots to confirm some of the responses. In addition, the interviews were 
conducted in July-September (of 1978). the growing period for most crops (Charts 
1-6). so that the information sought was likely to be fresh in the farmer's memory. 

No agronomist wasdirectly involved in the survey but sonic---for csaniplc. one at 
the Internotional Institute of Tropical Agriculture. Ibadan. :lnd another at the 
Department o f c r o p  Science. University 01' Nigeria. Nsukku --were cor~sulted both 
at the questionnaire design st:igc iind ;it the hnnl reporting stage. 

In Ogboji. the surtey filrmcrs were 47 years old and h;id spent about 3 .7  yc;ln in 
formal school on avcrnge: the average household sizc\vas 7. includins I .I wivcs. 4.h 
children and 0.:! other relati\esc mothers. fathers. sisters. brothers. ctc. residing with 
the farmer). In Ndubia. thc s u r ~ r y  liirtncrs \\ere 3.5 !.cars old. h;~d spent 1.4 years in 
school on avcroge and had 2, household 01'9.1 persons con~pi>scd of 1.7 tvivcs. 4.9 
children and 1.5 other re1:itivcs. 

In both Ogboji and Ndubia v~llages yam and ricc are the major food crops grown. 
yam mainly for home consumption and ricc for sale. Oil pillm product collection 
and processing for sale ;Ire more popular in Ogboji--although not iis a full-time 
OCcupation---..than in Xdubi;~ \vhere there docs not appeilr to be ilny mi j i~r  tree crop 
production activity. Tllc opportunity Sor cash income through trading. h;indicr;~fts 
md treecropactivitiescxplains. at leas1 in part. the high population density in Awk;~ 
as well ilS the relilti~clv high ;l\.erape ;lgc of the farmers. Young people in the 
Abakaliki area ore probably sti~ying on the filrni because of limited altcrn:~tivc 
mployment opportunities in the areit comp;lrcd ivith the Awka ;treiI. 

The 1:lrgc il\.cr;lgc houscllold size in Sduhia is probt~bly due to the prcdominunce 
ofagricultur;~l acti\.ity in the area: far~llers in the urea generally rn;lrry mi.,ly wives to 
enlllrgc the household labour I'orce. The difference in thc number ol'\vivcs between 
Ndubiiiilnd Ogboji is not rctlectcd in the dillercnce in tlie numherofchildren. 1nf:lnt 
fnortality is prob;tbl>. higher in Oghoji than in Ndubia hccnusc ol'the lower iticonic 
'n former vill;~gc. 
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PRODUCTIVE FACTORS 1 
Three farm land 'types'.--compound garden, swamp and uplaad-were identified in 
Ogboji and three-homestead land. swamp and non-swamp bottom land-in 
Ndubia. The total area of farm land available per survey farmer was 1.8ha in 
Ndubia and 1.3 ha in Ogboji. These consisted of a number of plots in direrent 
locations at varying distances from the homesteads. The average number of plots 
per survey farmer were, in Ndubia. four---of which two were under crops-and, in 
Ogboji, six-of which three were under crops--in the survey year. The average 
distancest of the plots from thc homesteads were 2.0 km for Ndubia and 0.5 km for 
Ogboji. A farmer usually leilsed additional li~nd for farming purposes from 
neighbot~rs on an annual basis at a minimal cost but the outright sale of farmland 
was virtually absent. 

Farm labour is obtained from non-paid sources such as the farmer's household 
and non-resident relatives and friends. as well as from hired (paid) sources. I n  the 

' 

survey year 52 0/, of the total farm labour used by the survey farmers in Ogboji and 
31 7;; of that in Ndubia was obtained from hired sources. Hired labour was len 
important because household size was larger in Ndubia than in Ogboji. The hired 
labour was used miiinly for land preparation and. in some cases. for weeding 
operations on yam and rice as well ils rice transplanting. About 75 :" of Ogboji 
survey farmers reported that if they had money to pily it  was not generally hard to 
secure hired labour but 90'1, of Ndubia survey firrmers reported that cvcn if the! had 
money to pi1y it was sometimes (mainly in March. April vnd July) hard to secure 
hired labour. This is probnbly because ofivage rate din'crentials between the survey 
areas (Ntveke & Winch. 1979). 

Household members who provide frlrm labour arc tlie filrmers thcrn~e1vc.s. theit 
wives. some children and other relntives residing with them. About 45",, of the 
survey farmers said that their children who were at school tvorked on the filrtn: the 
school children work on the farm not only during school holidays but also on school 
days for 2-3 h after school each day. They i~ssist mainly in weeding iind hilrvesting 
operations. In general. men perform hen\... operations such as land preparittion for I 
yam and rice and also yam staking whilst women carry out weeding operations and m 
rice transplanting. which ilre reliltively light operations. 

The farmers and their wives do not work full time on thc I'nrnis: they also c;lrry out. 
such other activities as marketing. house construction i~nd repairs. conitnunily. 
work. domestic work and ofr-filrni employment. In the survey year. the survey I ,I 
+ Calculated as: 

4' I 

where h' = number ofsune) farmers. I = numbcr of plot, owncd h? brmcr nand f) = distanceofploll 
from the homestead of farmer n :r 

m 
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farmers spent an average of 48*;, of their working time on filrm work. 16";, on 
marketing, lo';/, on home construction and repairs. 6 ", on community work iind 
20 %on off-farm jobs for cash payment. This is partly bec;~use of the seasonal nature 
offarm work but mainly for other reasons. Most of the smiillholders live in thatched 
houses which they have constructed themselves and which need frequent repair. 
certain basic infrastructural facilities. such as rural roads, a water supply. market 
centres, etc.. are provided by the rural people themselves in Anumbra State by 
community effort and not (as i t  should be) by the-public sector. The smallholder 
farming activities do  not yield enough cash to meet the smiillholders' cash expenses 
such as for modern housing.educstion for theirchildren. medical ciirc.etc.. and they 

I to  work oCf:~rm to supplen~ent their cash income, 
In addition to cash obtained from the sale of farm products. virtually ;ill the 

survey farmers obtained cash from off-farm emploment.  7OU,, as gifts from 
relativesengaged in urban employment and 55 ?,,as loans from friends and relatives. 
It was not possible to determine the relative importance of the various sources of 
cash income because the survey Fdrn~ers were. in general. unwilling to disclose cash 
earnings. However. since ttle survey frtrmers spent more than 60";) of their working 
time on farm work and on the marketing of farm products. their cash income must 
have depended heavily on their farming activities. 

Season:il price variations for f;irtn products were as much as 150 ",, between thc 
harvesting and planting months hut marketing schedules for the furm products were 
determined by the fi~rmers'cosh needsand rlot by theopportunity for high prices. in 
Ogboji the peaks of frequency distribution of the months of rice 5ales occurred 
mainly in December to Mlirch and itlso in July. Cash is nceded to hlre labour iind 
purchase yam setts (the yam planting rnateri;\l svhicll i, prepared from the edible 
tuber) for the planting of van1 in February >lay iind to hire labour for the plrtnting 
of rice in July. 

It was not possible to estimate cash income per rartncr directly because the survey 
farmers were generally reluctnnt to disclose cash income. Hotvever. they expended. 
on average. # 1043~0(#- 1.0 = SUS1.65) per farmert in thesurvey year: 32 ",, ofthis 
went on farm expenses. 52 ",, on I;~mily needs (house construction. school. medical 
care, etc.) and 16",, on marriages. funerals. ctc. Of the N334.0 spent as farm 
expenditure. .#?17.0 was spent on hired labour and M 99.0 on the purchase of yam 
setts. At itn average hourly wase rate of :\bout N 0.63 ( K 0.75 in Ogboji. WO.50 in 
Ndubia) in the survey year each farn~cr hired an average of 344 man-hct~rs of labour. 

f Average totill expenditure w;15 c,trrnatrd as fi)llow,: 

where: i = an item ofcxpend~ture. I = nurnhcr of ,111 Items of expcnditurc, k, = nurnhcr of survey fitrn~ers 
who :pent on i[h iten1 in the ,uric! !c.lr. t: = ;Ivcr.lgc rxpcnditurc (# )  pcr h or1 the rth item and tr = tot:tl 
nurlikr of s u r t e  f;trnicrs (40). 



Despite this. about 60% of thc survey farmers said that they uere ~nithll: to hireas 1 
much lahour us they needed because of shortage of money. On aver;lpc c;tch f:trmer 
bought about 200 yam tubers (ill i1bi1Ut .ff 0.50 pcr tuber) for yam setts in the survey 
year. About 50 y ; ,  of the survey frtrmers snid that they could not purchase as many 
yiiln sctts ;IS they needed bcc;ruse of cash 1itnit;itions ;ind 25 ",, said thitt if they had 
more money yam setts was the first item they wodd purchase more of. 

Thc balance of N 709.0 after tile 32 '!., (-M 334.0) spent its farm expenses may I 
suggcst that the smallholders might not have been worse off relntive to labourers 
earning the institutionnl minimum wage of M 720-0 per year on public projects, 
especially because the farmers consumed larpc proportions of their farm products, 
However. the sum of -N 1043.0 wils not all earned inconie as i t  included cash gifts 
from relutives. The earned portion of thitt sum was not individual b!:! household 
income: different household members worked on the filrtn. Above ;ill. the #1043.0 
was rn  average: a futher analysis rcveitls high skcwness in distribution. For exittnpIe, 
a quartile of the survey farmers itccounted for 60 ",, of the total expenditure whilst I 
another quartile accounted for only 4.4 :;, ofthe total expenditure in the surrey year. 
Hence, most of the survey farmers must hove had mi~jor cctsh problems. I 

THE C'KOI'PISG PA'I'TEKN 

Tables I and 2describe the cropping patterns in thc survey villages. In Ogboji. apart : 
from rice (Or!.:(r sp.) which is grown only in stvump 'and. each farmer planted yam 
( Dio.vcorc1cr SF.). cassava I .\ltmilrof i~.sc~rtk~tttrr). coco! a m  ( Colrrc~trsirr sp.). rn:iize (Zea 

I 
I?IU!'.Y) and vegetables (a widc range of minor crops including .~ttrrrrcrtrrlrussp., : 
Ci~jat~rrssp.. Crir(*l(hi~.~sp.. Es ( ' u I~~I I~( .Ys~ .  ;ind Soltrtt~~ttr SP.) on i t l l  the liind types, 
Rice is grotvn its a sole crop but it11 other crops are generally grown in \arious, 
mixtures. Whereier yam appears in a mixture i t  is always considered as the main': 
crop. In Ndubia. in addition to rice. generally grown alone in swamp. most farme@ 
also grow non-swamp bottom land yam alone. Swamp land is almost exclusivelyi 
devoted to rice because the soil is subject to waterlogging ilnd fresh yam ~ubers ro$ 
under tv;~terlogged conditions. Non-swamp bottom liind is devoted to yam (growp 
alone) by most farmers: the survey fi~rmers said that maize interfered with yarn+ 

The bases for the practice of mixed cropping are documented by biorman (1971)J- 
It is pr;ictised in the suwey villags mainly as :in insurance itpainst loss of 
labour and capital input in yarn production in the case of crop failure. Relativeto: 
other crops. yam production is labour- ils well iis capital-intensive. To determine 
which activities engaged the fiirmers at different periods of the gear. the ca\end$- 
year was divided into three four-month periods. according to thecroppingcalend@~ 
;is follows: March-Junc. July -.October and November -February. Farmers W" 

asked to rank farm operations on the basis of labour requirements in each period.!-' 
March- June. Iiind prep:~r;ttion fbr the y;lm-hil~ed crop mixture. in ~ o v e m w i  

>* 
r 

% 



TABLE l 
FREQL'LGC'j  IlISIRIRl:TIO> (11. ( Re#l )S ( l l~  I\ lI .W( Rlll') ( ~ H O \ V S  IS rHC SL'WVEY Y L A H  OS 

I>ItkI HI.S1 LAY11 fY1'1.S IS (Yifl( l l1 
- - .. - . . . . . . . . . . .  - -. ...-..... - . . . .  - .- . -. .. - - .. - - - . - . -. - . - - 

Crop.\: ,\li.\rrtrc. .\'ctrithrr c!//urnrc,rs h. lunil r ~ p c  
C'o~~rporcntl S I ~  UIIIJI L. j)/(~nc/ 

. . .  . . .  . . . -.....- - ....-.....- -. . . .  - 
Y:lm (milin crop) 19 1 3 I2 
Cass;~vil I Y 12 12 
Cocoyam I4 I I I? 
Maize 19 - I? 12 
Vegetables I9 13 I? 

Cass;~va (main crop) 4 
Cocoyam 3 
Maize 4 
Vegetables 4 
Cocoyani (milin crop) 14 I 
Maize I4 I . -. 
'!igcta blcs I4 1 

C ~ S S ~ V ~ I  (sole crop) - 1 
Cocoyam (sole crop) I 
Rice (sole crop) 16 

. . .  

'IABLI' 2 
FREuL'IiSC'Y UIS1HIIlI'II~l> ( I t  ( ' H f r l J S ( I I ~  1\11 H( H l t P I  C i H O \ \  \ IS THt 51 H \ I  Y E A H  [I> 

VlltkR1>1 l.:l>l) T\ I'L\ I \  \ l ) L  1'1 t 
. . . . .  

Yam (main crop) 
Cassava 
Cocoyam 
Maize 
Veg~titblc~ 
Cassav;~ (muin crop) 
Cocoyam 
Maize 
Vegetables 

Cocoyam (main crop) 
Maize . . 
Vcget ;I blcs 
Yam (sole crop) I ?  

Cassava (solc crop) 

Cocoynm (sole crop) 

Rice (sole crop) I5 
---- - -. -- .- . - -- - -- 
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February. Iinrvesting o f  yarn ; ~ n d  in July Octohcr. land prci~ilration for rice. 
occupied thc 1: ,~rmcrs  most. 

The frcqucncy of  usc of  hircd 1;thour \v;lr higher in y ; ~ m  production tliitn in the 
productio~i of  any otltcr crop: for cxaniplc. \vliilst only 55",, of  ricc growers 
cnlploycd hircd 1;thour in rice production. 87 ",, o f  yam fro\\crs employed hired 
labour in y;im production. Conscquc~itly. most of t l ic  expenditure o n  hircd labou, 
must huvc bccn for yam production. 

~. 

. 

- 

Ynm production is s o  labour-intcnsivc beciluse of its production methods. It is rn 

grown o n  mounds. cspccially in Ndubin where the mounds ilre pi~rticularly huge:in I 
some plitce~. the r i io~~rids measure a s  much ;is 50 - . I  50cm high ilnd 100- 350cm i n  ; 
diilnictcr to  cnlinnce drain:lpc in soils subject towatcrlogping. Tlie mounds iIremildc 
with short handled tiund hocs: available f i~rni  machinery. such ;IS tract-d 
implements. arc not suitable for muking yani mounds. Most yam varieties arc I 
staked. cspccially in Ogboji : stilking is 1;lborious because it involves cutting suitabk I 
stakes from the bush before actu;~lly staking and coiling tlie yilm tendrils. In 1 
addition to  labour inputs. about 30",, (-N994) of  ftlrtn expenditure in the survey 
year was used to purchase yam planting material. Hcnce. failure of u yam cropcould 
mcan heavy capital loss toil fitrmer: such :I losscould be minimiscd by other cropsin 
the niixturc. 1 

I 
Miscd cropping discouritges innovation in the cropping system. 'rhc I'rcqucncy of 

use of tnoderri inputs such as fcrtiliscrs, improved plunting mi\teriitls. etc.. wu 
higher for ricc grown illone than for any other crop in the area.  In the survey yeat 
44 ",,of rice growc1.s umong the survcy f:lrmcrs bought improved planting m:~teri;ilr 
and 06 ",, applicd krtiliscrs. Thcrc was no  iniprovcd plilnting matcrii~l ;~vailablc for 
yam and nonc ol'tlic survey f;~rniers applied fertiliscrs o n  !'iim according to them 
bccnusc fcrtiliscr adversely nlt'ccts tlic kccpir~g quality of' yam tubers. In the same 
yc;ir. 46",, of the survcy farntcrs \\l1o greiv ~nuize - and  25", ,  of those who grcr 
cnssavn - bought improved plilnting mntcrinls hut nonc applied I'crtilisers. The none 
application of fcrtiliscr to  those crops intcrpluntcd with yam is probably due to thc 
presence of yam in the mixture: whilst the use or improved planting mzterinls for.- 
ni;~ize i ~ n d  cass;lvit may not have adverse c1Tects on t he use of fertiliser may havc' 
such detrimental clfccts and Ihrmers arc reluctant t o  take ;iny risk!. :iction that could 
jeopardisc fi~rnily food security. 1t *a 

The cropping system dcpends on semi-primitive hand tools for various fam; 
operations. The filrm tools found on a typical survey farm included t\vo tiand h-:.. 
two cutlt~sses. one cutting itse and two digging sticks. together valued et N30.4N :I 
I977 prices. 'The consequence of low level of  c;lpitul equipnicllt on  tlic farms is lfi: 
I i~bour productivity. Although filrm size is sniall i ~ n d  household size rel;ltivcly 1ar8$= 
and most members work on the filrm. labour is nevertheless a ni;~.jor constraint 1,': 
the farms iind the survey fitrmers spent n disproportionate part (65  ",,) of their fa, 
expenses on  hircd labour alone in the survey yeilr. 7; ,- 

Av;~ilablc farm machicery. such ~ I S  tr;lctors, is not employed. not only becauseit? 
4- 
!$ 
3 
, - 



too exper;sive for the smnllholders to own and or operate or bcc;iusc ninst r\rric;~n 
soils ;Ire not suitable for opcr;~tion with heavy lilrm n~nchincry bcc;~use of 

the tendency of soils. s i ~ h  ;IS that of' Ndubi.1. to clog under w;~tcrlogged conditions. 
or because oferosion prvblrms in soils such iIs th:~t of Ogohji. ctc.. but also because 
the available farm machinery is not s ~ i t i ~ b l e  for fi~rm operations on mixed cropping 
systems i ~ n d  its use is inellicient on sn~all  plots (Wndhwit, 1069). 

CROP R O T A l ' I O S  A N D  [.AN11 hlAXACiEhtFS' l  

Thc rotation systenis in Ogboji are as f'ollous (Tnhle 1 ) .  

Cor~lpolod klnll: 
Yam-bi~sed crop misture in year 1 folloucd by cocoy;~rn-based crop n~ixturc in 
year 2 repeated contir~uously. 

S~tsut~ip Iurcl: 
Yam-based crop mixture in yeilr 1 followed by old c;issiivn (considcrcd Fallo\v 
by the survey farmers) in ycar 2 .  followed by fallow in ycar 3 and the systcnl 
repeated beginning in year 3. Rice (alone) plantcd rcpcatcdly every year on the 
same plot. 

C;plltrd: 
Yarn-based crop niixtilre in year I .  fc~llowcd by old cassiitii in yc:ir 2. t i~llo\~ctl  
by f;~llo~v in yeitrs 3 ;ind 4 and I tic pattern repc;~tcd beginning ~n !e;tr 5 .  C;~.r>at.,~- 
based crop niisturc(orcassa\~u ;~lonc) i n  yc;ir I .  f;,llot\cd by old c;lssa\;I in !e;lr 
2.  I'ollo\ved by thllo\\ in !t.;trs 3 i ~ n d  -1 and the piltttrn repeated hcg~nning in  
year 5. 

Hence. in Ogboji. conlpL1und a r d c n s  itre I'iirmcd continuously by altorni~ting 
yam- and cocoyam-based crop misturrs and soil fertility is maintainctl by 
dcpositingcompound refuse on il regular basis. This means that yam- and cocoyam- 
based crop mixtures do not nrrccssi~rily compete for cornpound pnrdens..In s\r*:Imp 
and upland plots. different crop mixturcs are not noccssarily rotiited on the same 
plot: rice is grown every on the same swamp plot. almost nll (96 ",,) of the rice 
Bowers applying chemical fertiliscrs. In swiimp plots devoted to crops otlier thi~n 
riceand in upland plots soil fertility is maintained by long f;~llou. periods. Typically, 
after each crop. t he plot is fiilluwcJ for ;I number of yci~rs. sometilnes for .i; , \ n~iiny as 
five,depending on the number of plots available toil t ~ r ~ n e r .  The s;ime crops ;IS were 
Previously harvested ;Ire replanted after the fallow pcriod. That crops (or crop 
mixtures) arc not rotatcd un the same plots mean that ditTerent crop rnixtures 
compete for swamp and upland plots. Yam-based crop mixture. for exnn~plc, 
competes for swomp land with rice and for upland with cossiivn-based crop mixture. 

plots on richer soils itre ;rllocated to y;rm-based crop mixtures and plots 



on soils which arc not so  rich arc i~llocated to other c rop  mixtures or  to  singlecrops, 
The  quality of the soil is determined by the Iel~prh of time u plot has been in fallow or 
by thc ; m o u n t  of bush growth. 

In Ndubia. the community a s  ii whole controls land rotation t o  accommodate 
livestock grazing in the t';~rrning system. The entire village is divided into three zones, 
Each zonc cont;~ins some swampland. some non-swamp bottom Iiind and 
homestcad (compound) land. In ycar X the entire conin~uni ty  would farm in zone 1 
and zoncs 2 a n d  3 would be fallowed and grazed. This means that in year X farmetr 
rcsiding in zones 2 and  3 would also fallow the land surrounding their homestea&. 
Anyonc could filrm in zones 2 and 3 but a t  the risk of 'xving his crops destroyed by 
livestock. In year Y all thc farmers would move t o  i!>ne 2. zones 1 and 3 being 
fallowed and grazcd.etc. Every frlrmcr would have a t  lea.4 one  plot in all three zones 
and inore probably at least one plot in the swamp. a s  well ?s in non-swamp bottom 
land types. in addition t o  his homestead Ii!nd. Each lhrmcr has a homestead plot 
only in the  zone where he resides and since he may farm i t  only once in three yean, 
compound gardens filrmed continuously d o  not exist in Ndubia in the same way that 
they exist in Ogboji. 

Consequently. the rotation systrnis are a s  follows (Table 2): 

I-lot~l~*srctrd l(111d: E 
.w Yam-based crop niixturc in yeilr 1 followed by i'ullow in years 2 and 3. the I m 

pattern being repeated beginning in gear 4. L 
Cassava-bascd crop mixture in year 1 f o l l o ~ c d  hy hllo\v In yearb 2 and 3,thc 

pattern being rcpcatcd. hcginning in ycar 4. 
1 

S\l~~ll l l /~ l(111~l. 
Rice (alone) rept.;rtcd on thc snrnc plot of' land once c\cr)  7 !car> with 2 

1 
a 

years of  f;~llow in between. 

,Vo~l- . s~c~(~t?~p horronl Imlcl: ~ .w 
.A 

Yam-bascd crop mixture in year 1 followed by filllow in years 2 and 3.1;'. .*-. 

system being repcutcd. hcginning in year 4. .- -ir: 
C:~ss;tv;~-buscd crop misturc. in year 1 I;,llo\\cd by I';lllo\\ in years 2 and 3.1F4! 

pattern hcing repented. beginning in year 4. .i 
C 

Apart from livestock droppings in non-swamp hottom land ond homestead I d ,  
in Ntiubia.compound rcl'usc in compound gardens in Ogboji ; ~ n d  fertiliscr in s w a q !  
I ;~nd for rice in both villages. thc smallholder cropping systcni depends on la$% 
rn t ;~ t io~ i  with long l i ~ l l o ~  periods for soil firtilit? mnintcn;i~~cc.  This practice e: 
\v:~stcl'ul ofI;lud and is possiblc only bccuuse. given the opcrationnl scale. farm la:= 
is riot yct scarce. Howcvcr. iilrcild!' 30 ",, o f t h c  survey fanicrs in Ndutri;l ilnd 40%- 
Ogboji indicated that they nccdcd morc f'i~rm land than they had. eithcr to  expa;. 
their f i l rn~s o r  to cxtcnd filllow periods. As  farm land bccomcs more scarcer- 
;~ltern;~tive to long filllow periods ;IS it mc;ins of ni;~intilining ;lnd i n i p r u v i n g ~ ~  
fertility rriust hc found. "rp i. 3- 
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The ~ract ice of having a long frillow period as a means of maintaining soil fertility 
creates land prepar:ltion problems because i t  nienns that. after each crop, the plot 

to bush which has to be cleared again when the plot has next to be cropped. 
Twenty per cent of Ogboji and 25 ";, of Ndubia survey farmers ranked land clearing 
as their primary firm Ii111d problem. The practice. however. protects the soil from 
erosjon--a problem in the Awka area where the soil is formed from sandstone---- 
more than would dependence on fertiliscr as a source of soil fertility maintenance. 

There is no recorded weather data for iilly of'thc survey \illiiges. The closest location 
for which weather records exist for a reason:~ble length of time is Enugu iiirport 
where a daily weather record has been kept since 1971. (The Nigerian Civil War 
(1967-1970) disrupted all organised activities. including the routine collection 01' 
dme series d m ,  in theentire southeastern part of Nigeria.) Enugu. the location ofthc 
headquarters of the Anambra Stritc Government. is loc:~tc:. at l;\titude06"38' north 
and longitvde 07"33' east. Tlie weather records for Enugu show that there ;ire two 
distinct seasons of the year--the dr> scilson in Novcmber -April and the rainy 
season in May -October ---with a trough in July August (Fig. I). Thc riiiny season is 
associated with high humidity ;ind iotv solar radiation (N\vcke S: Winch. 1079). 

Months 

1. Monthly r i ~ i n i i ~ l l  for IY:I iind I C h  comp;trCd u t lh  rnotlthl! .Iver;lge I j r  1421 - IYbO for Enugu 
krport. (Source: Fcderal Rcpuhllc of Xiperla: .4yrot~tcrt-orc~log1~~t~I B~tllt.r,n. (Published tnonthly.) 

Deportment of Mcteorologic;~l Scr\lccs. Fedcr;~l Xllnistr> of i \v~;~tion. Liipns.) 



However, given soil nutrient and water, crops perfornl hcst under high solar 
radiation becii~~sc of associated high riitcs of photosynthesis and also ut~dcr low 
humidity because high humidity is associated with high riites oftranspirati,m finda 
high incidence of pests and diseases (Okigbo, 1971). 

The timing of these distinct seasons and thc trough is irregular (Fig. I). Theshort 
duration of the rainy seiison could limit the growing o f  most crops to once and 
restrict labour us?: on the farm to ii I'ew months of the yeiir. The irregularities in 
timing, both of the setting in and the end ol' the rainy season and the trough, 
predispose the crops to the risk of failurc. 

Charts I to h show that the smallholders pr:icti:;c sequential cropping based on 
fragmented plots on different liind types of varying dcgrces ol'wetncss. For exiimplc, 
in Ogboji, y:tni-based crop niixture is planted in compound gardens in February- 
March. in swaynp land in February- April and in upliind in April May. According 
to  the survey fanners. in swilmp iand (Ch;irt 2 )  the pliinting datc for yiim is 
determined from their personal cxpericnces. the planting date for rice being 
dependent on rainliill. In upli~nd (Chart 3) the planting dntc for yiim is determincd 

CHART 1 
('ALL'SDAH 0 1 .  CII'1.D OPFRA'IIOSS F O R  COhO'0L;SI) I . A S I )  CHOPS IS IKilIOJl. 

1978-79 
. . . . . . . . . . .  -. . . . . .  

Opc'rtrrrons '( ' rop .~  
. ~. . 

Y:in, (m:lin crop). 
C;1Ss;IV;I. Coc0V;IrIl. 

Litnd prcp;ir;itlon : 
Sowing 
St;tking: 'r'ani 
\\'ecding 

Harvesting: 
Yam 
C;ISS;IV;I* 
C0coy;lnl 
Maize 
\'c_ee~il hlc\ 

Coccry;~m 
(main or solc 

crop). 
rn;llze & \cpctohlcs 19iP l 9 i 9  

J F 5 4 . . \ M J J A S O N D J t - M  
Land prcp,~r;ttion. x - - .u  

Sowing n--K 
\Vceding x 

H;~rvcsring: 
Cocoynn~ ) t - - -~ 

51aizc n--u 
Vepet ahles x---K 

- . . . . . . . . .  . . -  . . 

C;lssuvn NUS h;ir\chicJ ,111 the jcilr round. 



CHART 2 
CALENDAR OF FIELD OPERATIONS ON SWAMP LAND CROPS IN OGROJI. 1978-79 ---------. ---- -- ----- -- ..- -- - 

'I 
Operar ions/Crops hfonrhs o j  operurions - - --- ------------- 

Yum (main crop), 
cassava, cocoyam, 
maize & vegetables 1978 1979 

J F M A M J J A S O N D J F M  
Land preparation: K-----K - 

Sowing K-----K 
Staking: Yam M 

.- Weeding w 

..-. 
). . Harvesting: - - Yam x--u .* . 
r . *A Cassava* 

Cocoyam x 
Maize M 
Vegetables w------K 

*-.- 
Rice (sole) 1978 1979 

,. *. 
J F M A M J J A S O N D J F M  

Land preparation : x 
Sowing n-4 
Weeding x 

II a Harvesting )c--)( _ _ -  _ _ -- 
.,: ; . Cassava was harvested all thc year round. 
. . .. . 

. . CHART 3 

. . CALENDAR OF FIELD OPERATIONS FOR L~PLASD CROPS IS (K;HOJI. 1978 79 
_.___.___-.__._._.__..._I___. . - 

Operarions/ Crops ,\fonrhs (!I opc.rutb~trs - --- - . - - -- - - - . - - . -. . - . - . . .. . . . . .. . . . - . - . . . . - . . . .- 

Yam (main crop). 
cassava. cocnvom. 
maize & veget~~ bles 1978 1979 

J F 5 1 A M J J A S O N D J F M  
Land preparation: 

Sowing 

. . Staking: Yam 

. _ Weeding 

. " 
Harvesting: 

Yam 
Cassa\a9 
Cocoyam 
Maize 
Vcge~ables 

Cassava (main crop), 
cocoyam. maize 
& vegetablest 

Cassava (solc crop) I978 1979 
J F M A M J J A S O N D J F M  

Land preparation: w 
Sowing )t3( 

Weeding n--~  
Harvesting* 
---------.. -- . - -. . - - 

Cassava was hilrvestcd all the yeilr round. 
.C The calendnr of  field operations was identical to that ofci~ssava for yam- 
based crop mixtures. 
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CHART 4 
CALFNOAR O F  FIFLI) OPERATIONS I.OR IIOMLSTEAD LAWO ('HOPS I N  NIIL'IIIA. 1978-79 - - -. - -- - - . - - - - - - . -- - - - . - - ---- - - --- - ---- .- -- 

Operaricms/Crops Months oj npcrcrrions 
--.-----. .- - -  ----- -.---..__ _ 
Yam (main crop), 

CBSSBVB, COCOyalll. 
n~aizc & vegetables 

M 
Land preparation: 

Sowing 
Staking: Yam 
Weeding 

Harvesting: 
Yam 
Cassavrr* 
Cocoyam 
Maize 
Vegetables 

1978 1979 
A M J J A S O N D J F M A M J J A S O N D  

Cassava (main crop) 
& vegetables 1978 I979 

M A M J J A S O N D J F M A M J J A S O N D  
Land preparation: x 

Sowing x 
Weeding x 

Harvesting: 
Ciissava* 
Vegetables 

---------- - 
Cassava was harvested all thc ycnr round. 

CHART 5 
C A L ~ N D A R  OF FIELD OPERATIONS FOR SWAMP LAM) CROPS IS NDUBIA. 1978-79 

- -- - - .. -.-------A - . - .- -- - . -. . - - -. - 
OpcrarionsiCrnps Months o j  opcratiuns 

---- .c_____ __I__... -- 
Yam (main crop). . . 

cassava, cocoyam. 
& vegetables 

M A M J J  
Land preparati~n: 

Sowing 
Staking 
Weeding 

Hawesling: 
Yam 
CIISS~~V~'  
Cocoyam 
Vegetables 

1978 1979 f- 
A S O N D J F M A M J J A S O N D ' :  - *s 

w 
w - - 
W---Y B 

T - \* 
Rice (sole crop) 1978 1979 

A M A M J J A S O N D J F M A M J J A S O N D S  
Land preparation: x 

Sowing x 
First weeding K--)( 

Harvesting )t3( L ---- - - 
Cassava was harvested all the year round. 

#J 

5 
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CHART 6 
CALENDAR 01: ILZLII OPERATIONS FOR NON-SWAMP BOf lOM LAND CROPS IN NDUBIA, 1978-79 _____  - ___ -- 

~perutionslCrop.f Months of operurions - - - - - - - - -- - - - -- - - -- 
Yam (sole crop) 1978 1979 

M A M J J A S O N D J F M A M J J A S O N D J  
Land preparation :* 

~ltcrnative 1 W--K 

Alternative 2 )CK 

sowins - w 
Staking - 

' Weeding ) t - -~  

Harvesting 7 

h m  (main crop), 
maize & vegetables 

M 
b n d  preparation: 

Alternative 1 
Alternative 2 
Sowing 

. Staking: Yam 
Weeding 

-sting: 
' Yam 

Maize 
Vegetables 

'Cassava (sole crop) 
M 

Land preparation: 
Sowing 
Weeding 

Harvcstingt 

1978 
A M J J A S O N D J F  

1979 
M A M J J A S O N D J  

1978 
A M J J A S O N D J F  - 
M 

W----K 

I979 
M A M J J A S O N D J  

Cassava (main crop), 
maize & vegetables 1978 I979 

M A M J J A S O N D J F M A M J J A S O N D J  
Lnnd preparation: w 

' "'sowing n--M 
: - .Weed~ng x 

Harvesting: 
Cassavat - M h  )t--)( 

Vegetables - - --------.--. ---- 
, 'Some farmers prepared land some months ahead of sowing (alternative I ) .  
; f Cassava was harvested all the year round. 

by thecoming of the rains, the plantingdate for cassava alone or as the main crop(in 
cassava-based crop mixtures) is determined by labour availability. In all land types 
(Charts 1-3). the planting dates for cassava. cocoyam. maize and vegetables 

" interplanted with yam are determined by the planting date for yam. 
'1 ,,, . ,. In Ogboji (Charts 1-3) tillage and sowing are generally carried out simultaneously 
6;- but in Ndubia (Charts 4-6). except for rice, for which tillage and sowing are also 
'1 Qrried out at the same time, tillage is generally undertaken 2 to 3 months in advance 
L r  



of sowing. bcforc the rains. Ahakirliki soil. whicll is formed I'rom sli;rlc. tends toclop 
u~iilcr wet conditions nnd makcs lillagc dilliclllt. Advnrrcc land prcpur;rtion permits 
Ndubin I'r~rmcrs lo  bury the tr;lsh during tillirpc iind ; ~ l l o ~ ~  it to dcco~npose  before 
pl;lnting t o  cnhancc soil krtilit.. tvhilst Awka fi~rrncrs hnvc to burn tlic trash before 
tillugc bcc;~usc tlicy t i l l  and sow at  thc sntiic time. Y;rm is stnkcd in Ophoji but not i n  
Ndubiir. Staking is done t o  save y;rm tendrilh from hcirt from thc soil: in Ndubia the 
mounds arc sufficiently high to  make stnking for [hut purpose unnecessary. 

Cass:rv:r is hirrvcstcd ill1 the round,  not nccess;rrily bccnuse i t  is also plallted 
virtually all the ycar round but bccnusc i t  con Stiiy in the field for some years- 
sornctinies as  many its 3 years ~rftcr reaching ~ i i i ~ t ~ ~ r i t y  without dumiige to the 
tuber. Vcgct:~blcs arc an aggrcpatc of ;I wide range of minor crops which mature at 
diffcrcnt times: :rencc. h i r rvc~t i~ig  of vcpetablcs is spread over many months on all 
land types. Hurvcsting o f  con~pound  yilm is spread ovcr many months (Chnrt 1)  
because food is obti1inr.d directly I'rom compound gardens by hurvcsting yam when 
needed for imn~cdi;rteconsutnption. Compound garden yam is hurvcsted for storape 
in October--November. 

T h e  sequential planting pr:lcticc protccts the farmcrs from the risk of crop failure 
that could rcsult from variation in thc timing o f the  setting in o r  ending of the rains. 
For  example. in Ogboji, most of the survey furmers prepared land ond planted yam 
in compound gardens in February and March. in swilmp plots in Morch and April 

different land typcs wcre similarly different (Charts  1-3). Consequently. a given 
timing of the setting in or end ol'rainf;~ll would i~ll'cct the yarn crop o n  different land 

i and in uplnnd it1 April and May in the survcy ycar: the months o f y i ~ n ~  harvestingon , 
I 

t!,pcs ditfercntly ;lnd ;I f:rrnlcr tvho grctv yirm on thc ~l~rccdi l fcrcnt  I;~nd ~ypcswould 1 
bc contidcnt that no  1n;ittcr tv11;1t tlic tiniins ofruinf\rll in the ycar \vns. i t  tvould be 1 
likely t o  be f;~vour;rble to liis yam c rop  on at leust one Innd typc. Similarly. a given 
timing of rainfall would all'ect any othcr crop on ditl'ercntl land types ditferently. I Sequential cropping olsoenables the smullholdcrs todistributc liibour demand on , 
the farms to  most months in the year. Another consequence of the sequentialr! 
cropping. however. is that. in sonlc months. certuin fiirm operations on crops in the . . i  
sequcnue overl;rp. thus crciltinp 1:lhour bottlenecks hcc;~usc. due  t o  the shod:: 
duration of the r;liny scirson. the gaps bctwccn thc dntcs of planting crops o!l-.l 
different land typcs ore short. 

An Ogboji farmer who specialiscs in swamp yam would be idle in the monthsof: # 
January. July. August. September and October because lend preparation for swampi1 
yam iscarried out  by most Brmcrs in Februury- April. stnking(by men) and w e e d i n ~ b  
(by women) in May-June and harvesting in November-December (Chart 2)., 
However, the survey farmers also grow rlce on  swamp land and. for this enterpri9.F 
land preparittion is carried out  in July. wecding in September and harvesting ~ 
November--December. In November and December. whcn the swamp yam and rid!l 
harvests come together, there is il labour bottleneck. -rf! 

T h e  practice of  growing yam-based crop mixtures on compound, swamp and; 



upland plots cn;thlcs thc f;rrmcrs to fill thc remaining idle period. Such a practice 
land prep;~ration Tor the crop from Fcbru;try to May (Charts 1 3) bcci~usc 

lilnd prcp:~rution for compound !.am is curied out in February - March. for swamp 
p m  in Fchruirry April i~nd  Ibr upliind yam in April Mi~y. Howcvcr. the farmers 
r;l:e labour constraints in March ; ~ n d  April when land prcpnration operations in the 
dilferent land Qpes overlnp. 

The practice also spreads st;tking (by men) and wceding (by women) from March 
to July as staking ;~nd  wceding on compound land are carried out in March- April. 
on swamp plots in Mity Junc and on uplnnd plots in June--July. But again labour 
constraints arecreiited in Junc by the overlapping of stakingand weeding opcrcltions 
on different land types. 

I:AHhllS(i ODJEC'T IVES 

 bout 90)'" of the survey f;~rmers r:tnkcd yam as the most important crop they grew: 
according to some because it was the major crop consumed at home and to others 
because i t  W;IS prestigious to be il successful yilm farmer. Success in yam farming is 
determined not only by the totrtl quirnlity of yani harvested but also by the size of 
individual tubers in the h;lrvest. Forty-two per cant of the silrvey f;lrmers rankcd 
cassava ttnd 53 ",, ranked rice ;IS thc second most important crop. Cessavcl and ricc 
are important because they ;ire sold ior cash. A small proportion---less th;~n 2O",,---- 
ofthe total output ol'yl~rn was morkctcd cornp;rrcd tvith ovcr 70 ",, ofthe total output 
of rice marketed per f;~rnicr i n  the survey year. partly ~ C C ~ I U S C  ;I large percentage 
(30%:) of the total output of!;1n1 trils repli~nted iinrl partly bccause yani tvns grown 
primarily for liome consuniption. Hence. thc smallholders farrn primarily for food 
sccurity and secondarily for cash. 

The importance of yam as ;I food security crop has a more cultural than 
nutritional basis because. except for cocoyam. yam is lower in energy content and. 
except for cocoyam and cassava. it is also lower in protein per unit weight than all 
other food crops (FAO. 1970). Y;lrn, however. is traditioni~lly a 'man's crop' whilst 
cassava, cocoyam. maize iind vegetables itre 'wonian's crops'. All production, 
marketing and consumptiori decisions on yam are made by the male head of the 
household and similar decisions on cassava. cocoyam, maize ilnd vegetables are made 
by female members to the extent that the 'woman s crops' do  not interfere with 
Yam. Rice is not a traditionill crop; it was introduced into the areas in the 1950s and 
was widely adopted because of its cash value. 

Yam has a low income elasticity of demand relative to foodgrains. especially ricc, 
thecashcrop. In the 1960--1977 period, when GNP per capita in Nigeria increased at 
a relatively high rate, mainly because of high petroleum revenue. beginning in the 
early 1970s. rice consumption per capita also increased but yam consumption per 
capita remained more or less constant (Fig. 2). Because, in general, different crops 
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lndex of GNP 
160 - 
I50 - 
140 - 
130 - Index of Per Copita 

Ln 
Yam Consumption 

aJ 120- (1960 =too) 
01 
d 
E ItO- 

I 

Rice   on sump ti on 
(1960 = 100) I 

1960 62 64 66 68 70 7 2 74 76 
Years 

Fig. 2. Indices ( 1960 = 100) of GN Pat  constant pr~ces per capita and of p c r c n p ~ ~ a  consumption of jam 
and rice in Nigeria. 1960-1 976. (Sources: GN P and population data are from the tl'nrld Bank Atlas. Rice 
consumption data are from the US Department of Agriculture (USDA. 1978). Yam consumption 
(=production) data are from the US Department of Agr~culture, Indices o/Agrtculturul Production in 

Africa and the Near ,5st, Economics, Statisiics and Co-operative Services. Washington. DC.) 

serve different purposes. the fact that the smallholders grow different crops-some - 
of them at different times of the year-does not solve all the problems associated - 
with weather hazards. Rice is grown once a year and one crop of rice does not, 
generate enough cash income for the smallholders to be able to meet their cashz 
expenses in modern housing, education. medical care. etc. This is because. althouglfi 
yam has a low cash value. it takes priority in resource allocation over rice, thug; 
limiting the production of rice. Figure 3 shows that rice production failed to respond " 
to the increase in demand: that is, partly because of Nigeria's rice import policy but- 
mainly because of limitations in available resources for expanding the production of: 
rice. In 1977, of over 800,000 metric tonnes of rice consumed in Nigeria. 400.000.. 
metric tonnes were imported (USDA. 1978). 

- 
kxL 

Rice production is limited to  one crop a year because the duration of rainfall ici 
short and there are virtually no irrigation facilities in the areas (Wadhwa. 1974). Itis? 



$3. 

SMALLHOLDER CROPPING SYSTEM OF SOUTHEASTERN NIGERIA 285 

180 

170 

160 

110 

140 

130 Index of Per 
Capita Production 

$ 120 
d ;., 110 
al 
:! roo 
a" 

90 

00 Index of Per Coplta Production of Rice 
m (1960 =loo) 

60 

50 

I I I ! - . ~ ~ I J I I I I I I J  
1960 62 t i  4 66 6 8 70 72 74 76 

Years 

Fig. 3. Indices (1960 = 100) of G N P  at constant prlces per caplta and of per captta productton of yam 
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grown in July-November whcn swamp )am is also grown (Chart 1): both compete 
for swamp land but as a food security crop yam has a competitive advantage over 

: ice. I f  rainfall were more evenly distributed. in the absence of irrigation water. it 
' would be possible to expand rice production by growing a second crop in 
. November-February after yam has been harsested itnd before the plot reverts to 

- fallow. 
' Maize production expansion is also constrained by unfavourable weather: if 
maize is planted in June or July i t  would be adversely affected by low solar radiation 

: and high humidity and if it were plitnted later i t  would not hiwe enough water. 

-. Hence, it is planted on most land types between February and April and harvested 
- - between June and September when it grows under the best possible combination of ' 

: rainfall, solar radiation and relative humidity in a normal year (Nweke & Winch. 
I .  

1979). However, by harvest time. the relative humidity is so high that drying of the 
2 %  grain for storage is ii m a o r  problem. Consequently. most of the maize is eaten preen 

L r  . at home or marketed at harvest-time at very low prices. Nearly all the survey farmers 



386 FELIX I.  NWEKE 

said that thcy sold their maize hctwcen June und September - - -  i.e. nt l i ; ~ r v e s t - - . o ~ l ~ ~  
small proportion of the tot;~l hrlrvcst being dried ovcr the kitchen fire (the 
smallholders cook on open fires with firctvood) end  ni;~rkctcd a t  planting time i n  
March- April for seed. This prob;~hly expli~ins why maize is grown :IS a minor cropin 
gani plots; growing it ;~lolle a s  ricc is ---tvould not be profit;tble in cash terms ilndil 
is riot a food security crop. iIS is yarn. 

Bec;~use cash earning opportunities from expanding the production of cash food 
crops (mainly rice und rn~~ ize )  ilrc limited by weather and over-enlphi~sis on food 
security. the smallholders engage in om-farm employment. even in the months when 
thcy have work to  d o  on the f ;~rm.  t o  supplenlcnt cash income. On  averilge each 
survey farmer spent 30 'I,, 01' his working time on off-fi~rm employment in 1977,78. I n  
Ogboji. most cngagcd in trading. handicrafts or in p i~lm product processing and 
marketing. In Ndubia they worked as hired Isbour o n  f;~rms. mainly in other parlsof 
southeastern Nigeria whcrc f ;~rm wages were higher than in the Abakaliki ;ires. 

The  above analysis shoivs that the cropping system o f the  survey iireils is 3daptedto': 
cultural :~nd  c~ivironnient;~l l';~ctors but in ways that arc inimical to the in~provcmenl;; 
of' smallholder \w3"re. Y ; I I ~  production is 111Torded priority in resource allocation" 
ovcr other crops because yatii has a food security value Ivhich is niorc cultural than I 
nutritional. Relative to ricc. the major. f;trm c ;~sh  activity. y;\ni production. is: 
intensive in the use ol'litbour and cash i ~ n d  is allocnted premium land in thecroppint ' 
svstem. thcrcby dizcouruging expansion in rice production. - 

Bcc;~use of low cosh \,;!lues and high costs. othcr crops arc gene rn l l  intcrpli1nt4~;: 
with yam its the main crop to cnhance the value of the resources used in ile 
production and  to reduce c i~p i t i~ l  losses that could folio\\. yam c rop  f;~ilure. Butt!@' 
smallholders are inflexible in yam production methods: hence the methods 8 
production o f  the crops interplanted with yam remain more o r  less traditioq- 
because ;ittempts to  change them could jcopnrdise food security objectives. $:- 

Although the sm;~lllioldcrs are relucti~nt to change yam production mcthodstYI 
rcnlise thut the present method is expensive becuusc of the high cost of  labour &, 
planting m;~terials and they are likely t o  wc1comech:tngcs in those areas. At prcs?; 
ctl'orts a rc  ur~der  way at  certain farm rcsei~rch centres in Nigeria such as cz- 
I~rtcrnutional Instituteof Tropicol Agriculture. Ibadi~n.  and  the Nationol Rootse; 
Tuber Research Institute, Umudike, to  develop yam planting materials based<. 
seed or  stem rather than tuber. the edible part, used at  present (IITA. 1975). S? 
clTorts should be encouraged. hut in addition there is a need for innovation in$. 
area of fr irn~ tools for yam production operations. The aims o f  such technolo; 
should not  be to  expand yam production. because yam production expang; 
beyond present per c;~pita consumption levels (Fig. 2) is unlikely without cat@: 

'.- 



losses to the smallholders duc to probable ;Iggrcgate demi~nd limitations. But lower 
yam production costs than ilt present could releasc resources for the production of 

crops, such as rice. which have high income elasticity of demand. which are 
often in short supply and which are imported into Nigeria in large amounts 
3nnuall~. 

sequential cropping patterns adopted to deal with skewed distribution and thc 
tilning of r;~infall create labour bottlenecks in certain months because. due 

the short duration of the rainfall. the gaps between plunting dates of crops in the 
~cquence are short. causing farm opei-ations on thc crops to overlap. The 
Smellholders are likely to welcome innovations that could spread out the planting 
dates of the crops in the sequence. provided that such innovations do  not interfere 
with yam production. For exomple. rice is planted in July-August (Chart 2) when i t  
would have enough rainf;~ll in September-October to grow and not too much 
rainfall in October- I'lovember to dry. But in those months yarn is still in the field: 
rice and yam compete for swamp land but as a food sccurity crop yam has a 
competitive advantage over rice. An innovation that would make rice growing 
possible in November-February is likely to be acccpted by the smallholders: first 
kcause i t  will eliminate competition for swamp land between'rice and ylrni as rice 
would be grown on yam plots after yam is harvested before the plot is reverted to 
fullow and, secondly, because i t  will reduce litbour demand in July--August when 
land preparation and sowing operations for rice coincide with wccding and staking 
oprations for upland yo111 (Charts 2 and 3). Thirdly, it will provide fc~rrners with 
cash activity on the farm i n  the n~onths ol' October and J;inu;try when they have le;~st 

- to do (Chiirts I - -6) .  
Irrigation ivatcr can be dc\.eloped to ;ichicve the above object~vc. Hoivc\er. 

crrprienccs in some tropical rlfrican countries. such ;IS Ghana. has slio\vri that 
investment in irrigation development could involvc high cost and low returns. p;irrl! 

. k i l ~ s c  of high overliend invcstnient and partly because the introduction 0l'r:rinft.d 
farmers to irrigation farming takes time to nccon~plish (Nweke. 1978). .4n 
oltcrnativc would be the development of drought-rcsistant or first-maturing rice 

:. varieties which can be grown in the later part of the rainy season. 
, 'Prescriptive' types of research arc therefore necded in the areas of fiirin tools for 
, Yam production operations and suit;ible rice viirietics to be grown later in the year 
'I than at present. In addition. present ctYorts iit the development ot'yani pl;inting 

materials from secds and stems ought to be intensificd. 

7- . - contributions of  Professor F. 0. C. Ezedinmn of the Dep;~rtnient of Crop 
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REPLACEMENT POLICY IN DAIRY HERDS O N  FARMS 
WHERE HEIFERS COMPETE WITH THE COWS FOR 

GRASSLAND-PART I :  MODEL CONSTRUCTION AND 
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SUMhIARY 

2, .. 11 is di/ficulr rc et~aluatc qrtattritaticc(~. t l t ~  cffict of t/~(i,rc~ttr rcplc~cc~rrcrtt rc~tc~s on 
.- &iryfarnt proJitabi1ir.s and clairj. Irerd itttproccrttotr. Contptrtcv sitrttrlc~tiott ttto(1c~ls 
, ; w r e  developed to tackle this pr,ohlcttt urrtl rofortrt~clure 1yporltcse.s rltat rnigltt bc 
'1% L .. - 
- _u#lul/or researclt and adrisor.v ptwposc: 
-. : A model ~cvas constritcted clnd ralidarrd upairrsr (tcrtrtrl at.cnrape ?*tclds of ire(fi*r.v 
: rntering rlre nutiotral Irere1 o f Ettglartd and IV(II~,.F oc.cJr rltc* pelt-iocl 1962- 76. I t  II'II.F twc(1 
, togenerate infonttarion on tltc ittitic11 srclrr ofltc~rtls tlr(/r rotrlrl hc rrsctl in csprrittrcrtt.~. 
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; A secund ntodt*l was adaptc~dJrottr rlris ~ m e r ~ t i o r r  ,~lotlc~l to Itatre110 rltc' rc~pltrcv*ttrc~trr 
; dtuation where he firs arc rcccrcd art the fartit ~t~iterc thcpj. c~rc ro hc rtscd uncl corrlpc.rc 
:? With the cows for grcml~nd.  
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F: 1 .  INTRODUCTION 

411 - 
. -&fd -replacement policy is important on individual dairy farms (Russell, 1974: 
,-#onis, 1976) and in a national context (Beynon. 1978). because replacement heifers 

Wrurne resources that could be used for other production (Barnard el ul.. 1970). It blot easy to determine on farms where heifers are home-reared and compete with 
F-* for grassland throughout the cycle of the seasons. The difficulty lies in the 

between making money and herd improvement as measured by yield per 
.:-Y-@ven though one would think that these NO objectives were compatible. The -m between replacement policy and these objectives are shown in Fig. 1. 
Kk% problem for the farm adviser is to quantify the consequences of different 
---. *ent policies in relation to the farmer's purposes and to other factors 
. ! ! 8  production and profit. The purpose of this research has been to tackle that -* 


