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HoW I:AN SMALL ~ARMERS INCRE,\:iE IHFiR MAll!:: YIELD 1N H/\ITl

Info~mal observations and organized surveys have shown that the
Indian cC'~ n Ot- maize (Zea mays) constitutes one of the most impot-tant
crops in Haiti. In irrigated and rainfed are~s, at different
altitudes, in monocu!ture or in different crop associations. there are
usually two planting seasons of maize in Haiti each year. lhe first
planting season starts with the first rains of February or March.
Following a relatively dry period in June and July, the second
planting season begins with the first rains of August. Table 1
presents summary results of surveys conducted in 1934 in two areas
of Haiti (Jacmel, Les Cayes) by the Agricv!fJral Development
Support II (ADS-II) Project with mountain and plain sites in each one.
(See Table 1. Page 2).

In Haut-Cap-Rouge/Jacmel, between 600 and 800 meters, a sample
of 60 households cultivating a total of 288 plots representing 65
carreaux (1) was studied. According to these farmers. maize was the
principal crop coverering 78 to 88% of the plots in both the first
and the second seasons respectfully. On only 29 to 39% of the plots
did sorghum constitute the principal crop. In Haut-Cap-Rouqe (HeR).
maize is generally cultivated in association with common bean.

In Bas-Cap-Rouge or BCR/Jacmel, between a and 100 meters, with a
sample ot 60 farmers cultivating 270 plots totalizir~ 94 carreaux.
maize was the most important first season crop occu~ying 59: of the
plots. In the second season in BCR, maize covered 20% of the plots.
but it was ~·..l·-passed by sOFghum ~:6%) and bi tter- manioc (24%). This
may be explained by a lack of m0isturE. Farmers can be expected to
rather produce sorghum, bitter manioc and pigeon pea whenever there
is low rainfall ilnd little oy no wate~ fay irrigation. In HCR maize
is often associated with cowpea. sweet potatoe. peanut and
cassava or manioc.

[n Maniche/Cayes, maize was the most important tir~t seasun crop
(42% of t.he plots) whih) sQt-qhum constituted the most import.mt secol.d
season activity. In B~Yault, Cayes. where there was much irriqation
water, maize was repoFted as the most cultivated CFOP for both
::';ei:~'~,nn'~; _

Mot, ... plaboti'ltpd SI.lr·vPY:~· which ':::.how thE' irnpOtt.1n, t··, (J1 nidi 11" WPt·p
irnpJpflll'ltlr'd in 19:·-:~') in thE> I)epattfllenl uf ::;ol.lth by thp An:-; J r I'tnif'ct.
AllIl'llq mutl'-' thdfl ~':: (nIps considPtf'd, mdi/l' in /Tlur"llultl.\tl· ,tnd i.rl

,~::;:=n( J d t J l'n was found to occupy <11:" ".1 t 14'JUU ht'>c tc'HF':-'; (1) (nmpt j :., i ncr



TaD:e 1. - The I.portonc!! c. ~al:e is Re:itEd t~

Jt~er Crops :~ tr.e Scuth-Eist De~irt.ent r;ac.pj~

and HI the South Depirtlle~t !:.yes; l' i9a4.

CROPS

~aut Cap Rouge, Jaclel
Dept: South-East
Atl.: 500-800 ••
Rainfed
60 far.ers/:SB plots
~4.60 carreaUK (II

Frequency \plots) I

~iS Cap Rouge, Jacee!
Dept: ~Duth-East

Alt.: 0 - 1001.
Partly irrlgatpd/Raln-

fed
60 far.ers/~70 plots
93.52 C,irreall) (Il

"'.nic!'!e, Sayes
Dept: South
Alt.: 100 - 3501.
Rainyed/lrriga~ed

77 Farlers/3SB ~lots

91.31 tarreaul (11

Frequency (plots) 1

Beraul t, CorPs
De~t: South
Alt.: 30 - iOO ••
Partl y irri ~atea;
Rainfed
70 farlersJ311 plots
BO.~1 carreaul (I)

Frp.quency (plots) :

!~! §!~~Q!!

- !'lelia 253 17.8 lbO 5Q.3 149 41. 6 20b 66. :
Sorghul 84 29.2 SO 18.5 10 2.8 23 7.4
Rice 0 0.0 0 0.0 0 0.0 36 11,6
Kidney bean 257 89.2 2 0.7 '0 0.0 1 0.3
Pigeon bean " 0.7 34 12.6 108 30.2 1 0.:~

Sour cassaya 14 4.9 b6 24.4 67 18.7 13 4.2
Sweet CiSSaya 10 3.5 !2 ~.4 ,6 7.3 42 13.5
SWHt potatD 110 38.2 22 8.1 3S 9.8 90 28.9
Sugarcane 0 0.0 10 3.7 I 0.3 40 14. B
Banana 24 8.3 52 leu 61 17.0 3r 12.:

2no Season

"ala 254 B8.2 J4 20.0 28 7.8 136 43. 7
Sorghul 113 39.2 98 36.3 145 40.S QS 31.5
Rice 0 0.0 0 0.0 18 ~.O IS 4.8
~idnf.lY bean 257 8'.2 20 7.4 0 0.0 1 0.3
Pi geDn bean " 0.1 39 14.4 113 31. 6 :; I. b~

f-our cassaya 0.3 b5 24.1 64 17.9 :6 S.l
Sweet cassava ~ 0.0 12 .,4 28 7.8 51 Ib.4
Sweet potat 0 125 43.4 45 Ib.7 17 4.7 118 37.'1
Sugarcane 0 J.O 7 2.6 0.3 28 9.0
~an ..na 23 8.0 bO 22.2 B7 24.3 4b 14.7

____________________________________ M ______________

fill: 1 Carreau = :.29 hectare (ha) = 3.18b acres
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I~~ jqdtt'-!d dnd ~ llril.·,j [:.'Idlrl ....·,. mC"lnt.lln~··, l-.llth":l rrll.re Il~ 1t.'~·':C, hedv,:"
~<1in~.dl .lnd ~d,1lrl ('~ v,tiit::'v tur.tL vill.t(:lt~~..:;. At'ulJl' ·l,.':::' "t th,··
.1~<>oci,.ltlUfl~., ul,~,etv!:'d in tlH,tJ vll (,·,qes cunt,':lned fT!<::IIZf.'. Il'rl' 1 ",,·,t

inll~tlfl<111L,n ·-.hl'W~':' thp impott,:tnce 01 /lIaize in dit:'::'lt consumptlufL I\~.,..I

flldttto-'t llf t.llt. IOdize i::. in I-ktiti the unly cer"edl that can ed~.el.y t .. '
d it I.'C t I Y (It I nd I t ",'1 t 1y I IlfISlJme(~ d t dflY deve ~opmen I" ~~ t,"Qe. f-vt-'rl in the'
[:.'~t-'tduL,rnlnq '.('d'le. it tht' (llc'lize Pt-odu(.er" judqes thdt to~ sClIne reasons

pe~.::. L,;. L.dd WhL'd II}r condi t i()n~,:. - the pr'oduc t ion wi L1 not tll.~

ett-icient. h!'> IlldY tht:'rl hdtvest his maIze field as fOtdqe to teed the
larffi ~nim,"I.~. A ldrQe dmouflt ot the maize production is harvested
green dnd tOdsted at toiled for direct consumption. This is a well
known stn-'pt busine:;s in Hditi'5 towns and villages. Various
ptePdtrltlon methods of mdizp food are known allover the country.
M."lizp j.:. d ,,,,r,ipl.," tnnd flli the ur-t>,ln dnd nH-al POOt', fhe d~ y maize
'.p"tht, i.', 11'·.1"<1 iI" <It Il·Jllt k I i ~:.=:. ITIdki.nq ~::;tt,iW h.=tt·::, and b'iQS. lhp maize
,.t,t1.k::; Pl.lV ,.HI i.IPPUt-tdnt tole i.n feedinq Idt-qe dnirn<..11s ..mel in
1fl1[:.·tnvinq .1<:It 1ll.lltUJ l. soil stn..lctl.we <..ind nutt-ipnt.. Finally the
co~ ncot~s .'tte I.l~..:,pd ":'15 fuel in cookinq fit-es.

Ihp nel.t···:.::.Ltv to Inl .. te.i~e the Hditldn m<.:tize Pt-oduc.tiun l~,:;

UrlqUc·:·.tiondblp. rhi.sis lust.ified t)y the nped t.o feed the evetqtnwi.nq
Uttktn dnd nJtdl '=.;LI.l1TI ITIdsses dnd t.he need to qener":tte teedstuft tur' the
recently imported swine (~) populat.ion. Different ways and means to
produce more maize m<..1Y be considered.

Many aqriculture development professionals have pLanned and
implemented a relatively large number of maize variety trials in
Haiti. They have all a common goal: attempting to increase the maize
yield by introducing new maize vat'ieties into the Haitian ~easant

o-oPPing systEm. It 'is indeed di ffu:.ul t if not impossible to achieve
such a feat under the socio-economic conditions of the Haitian farmer.
Howevet-, the ADS-II Project follOllled this blind alley ini tially as
well. A part ot our experience in this matter is reported in this
ptesent. spctinf•.

(;') /h" n,d lV!-' Ikllt l.dn '·,wi.rlt... PUpl.ddtiun W.tS F,t·.~di.'.dtF'd in I.'J:::,·
/:..'I,IU·.F' I'· UII' /\Ir 11.11', ',winF' rt~vPt.. t'o":'w btT,ptj" .He now bpi.nc:,
IIII'tndl,III'.1 Itlllll Ih," 1I .. 'i.A .. dnd ftllf!l nthpt j'·,l.'trId'.. ~·;win.. '
j()(.d·.tllt t I', Ihl' fIl,,'.1 IIIlF,(,t 1,lr,t dt.1Wbdl k to thf" j"'vFdul:'IIII·'r,t lit
I hI' rH"l'" ·-.W 'IIF' ~"lpIJI,j t J pr,_



2. L L L -

PUt inq the ,~.pr()nd ctnppirrq ',e;1~,(ln of l'::;r:~:4, tht-" JOCdJ m.~ize

pnpul.itinn known ,-t', Aliz{·n.·· Wd~'::; (-.omp,-ttPej tn thtpt-> new v.Hi,->:-i.es in
HeR. Thir·t'ppn f;'tt"mPt·~, Pdttie ipc.'ttl·'d .'1>. tt:·plir ....1ti.ons. In each 1.it"l"let·':-.
tt'ial plot then:? wetl~ two bLI)lk~c~. L:tch block wa-.;; subdivided into
four treatment plots (Fig. 1) of hm x bm. All vaFieties of maize
were associated with the local common bean (Phas~olus vul~dris).

Fig. 1 Comparison of four maize varieties in HeR.

bm
-----.---------------- . - - -

6m : T3 : Tl : T4 : T2 :
-----.---------------- - - .. .
----- ----- ----- .. ...._-- -- . .. . .
: T4 : T2 : Tl : T3 :
:----:----:----:----:

Tl: Local Haize Alizene

T'":>- Haize La Haquina n:::27.... -
T3: Haize La Haquina 7'~2:3

T4: Haize Les Angl...,is

. ..

Farmer pratices were not changed. Yield data were collected from a
plot of 9 square meters within each treatment plot. Eleven farmers
returned data. Results are presented in Table 2. There were no
significant differences amonq compared m~ans.



1atilt'> ".:.. (;omp.jt lson ot means 01 tuut Hoi i 71:"

assoc i.dpd wi th t.he locdl Bedrl in Ht:/'I.
(Auqus t - Novpmbpt l'J:34)

V.H i 1::' t J ,OO.'

Jdlmt·,j

Tt-eatment Yield of dry Maize
Gtdin in Kg/Ha

Yield of dt'Y
Local Bean Grain

in I<g/Ha

Tl: Local Maize Alizene +
~ local Bean 1500 509

r:> . Maize La Maquina 7827.... .
+ local Bean 1464 ~36

T3: Maize La Maquina 792:3
+ local Bean 1065 599

T4: daize Les Anglais +
local Bean 1258 566

L c~ D 19::3 ~-.:; ~ ..)~")

C V % 47 ,,')"":'"
..:.. ....l

F (0.05) O.l'~ N.S. 1.91 N.S.

Number- of Participants 11 11

2.1..~? Comparison ,')

«:• ., ;:; and 4.

O~her variety trials were implemented in 1985. A similar
experimental design was used. Farmers participated at all stages of
the experiments. Results of these different trials are presented in
Tables 3, 4 and ~.



Idble t~ornpa t 1 son 0 t
ASSI1(ldted with
Jacm.oJ (Hc..=ttTh

'I" if..> I d M("dn~ u1
tht' i.(Kd I HI->.1I1 .:md
NOVt>llIt)et· l·"':::~,.l.

twu
HII .

HaizE>
jt II: d I

Vdt ieties
r dill 1 n HCH.

Tteatment

Dty Maize
in

Kg!Ha.

Dty L. l:Ie..HI

in
I<g!Hd

'r .:tln in
Kq!H.:l.

Net Prof i. t
in

Gdes (.3) /Ha
---------------------------------------------------_.-------_._-----------

--=

f1: Local maize +
local bean
+ yam 2008 527 1372·.~

T2: Maize La Maquina
7827 + local Bean
+ local yam

CV %

F (0.05)

No. of participants

2153 519 10562 13908

28.44 24. 4'~ 25.lJl 58.90

0.84 NS 0.05 NS 0.11 NS 1.37 NS

..~.-. 2:3 2::: 28.:..0

Table 4 - Comparison of Yield Means of Two
Associated with local Bean and the
J~cmel (Harch through November 1985).

Haize
local

varieties
Yam in HCR~

Maize Local Be.:\n Yam Net Pt"ofi t
Tt-eatment Kq!Ha Kg!Ha Kq!Ha Gdes(2)!Ha

T1: Haize local +
Bean + Yam 2222 487 10578 15439

T2: Haize Les An-
qlais + Local
Bean + Yam 1634 !-)':;J6 10310 17493

ev % 58.42 ~::!6. ~~ft ::'tJ. 43 5:3.84

F (0.05) 3.68* 7.94* (4) o. l~ N.S. 0.61 NC::'~l

Nu. of Partic:.iapnts 27 ~?7
I'J ..

~~'l,.:~ "

(.j) Gout-dp or Gde: H.::liti money·'· 1 bell·::: II.S. $0.:·'(1

(4)+ ~3iqnifjc'1nt eJ.i.ffetencp at p: . II!:,.



Table Comp<1 t i ,-,-,on
AS>::;OI j.'t tL~d

11 INfo:: 1'.,I: :~) ) •

ot yield Mt--,-m:c. 'It thtee Hdl:le Varieties
with the loc''ll ,1:OW P''',j in BeR. :T.=tcmel (Hdt"ch-

1'1ai ze
Kg/Ha

t:uw FE'~d

I<.g/Hd
Nt..,t Pt-of i t.

Gdes/Ha.

11: Local Haize +
Cow Pea 1~76 110 5:">0

T2: Maize La Maquina
7827 + Cow Pea 1(;00 ::::~ 240

T3: Maize Les Anglais
i + Cow Pea 1737 98 234

LSD (Duncan's) 231.47 20.2'.::"1 229.97

CV % 2::::.25 46.68 153.95

F (O.OS) 2.27:+: (4 ) 1.14 N.S 4.31+: (4)

No. of Pat-tic ip...:mts 20 20 20

2.1.3 Variety Comparison in Cayes.

The ADS-II Project implemented variety trials in Cayes too. From
March through June 1985 the improved variety La Maquina 7827 was
compared in monoculture to the local Maize variety known as chicken
corn. The experimental design was the same as the one discribed above
for Jacmel (Fiq. 2). The comparison took place under two conditions:
(1) farmers practices: (2) im~roved practices.

?



.- -- -- _.p .. • - "- -- - .. -~ -- .- -.- ..- . .

Mdl/I' 1n.-.11 + tat·mt··t ptd(.tlf.. l·'~ (no
fet t j J i 7':"t·'C-)

--
: 14 :
.. -----_.~ ... .

I ::.
-- .. --- ..- -

I oj : 1 1 :
..__ .-... ----~_.-. .

1 1 :

I .... "1 •.1 I ."" I (II d!

(t.}t 1. i I iz.(·,j.>
I.lnPtl'V'·',j pt.ll t i' '''.'

: 1 1 r ,~; : f2 : T4 :
. __..._-- .. _._-_... -_.--- . . f3: Md 1 ,ot' Ld H.1Quina /:::27 +

tiLies (no fet tilizf:,>t·s.l
r <.1 t IOt:'t ptac-

f4: La Haquina 7827 + improved pt'dcticies
(fet'tilizEd) .

The experiment was realized in two different locations: (1) Berault
(partly irrigated plain); (2) Haniche (rainfed valley).Summary results
for the two locations are presented in Table 6.

to Comparison of Yield Means of two Variet_es of
Monoculture. Implemented in B~rault and
Cayes, (Harch June 1985).

Haize in
in Maniche,

Treatment

1'1: Maize local (farmer prac
ticl:.~ )

T2: Maize local (improved
p t.. a c: t j c e )

rJ: La Maquina lH2/ (farmer
pt'ac:tice)

14: La Maquina 7:;::21 (impnJved
ptdcticp)

L.::iD (U. u:,)

LV %

I';' (0 _n::S)

Number ot PArticipants

I3E::RAULT
Maize Gt"ain

Kg!Ha

1703 B (5)

1.//;:, 11

'.J • ('0"', +. (II.)

MANTer!!:::
Maize Grain

Kg/Ha

1645 be

146H C

~'44U A

1. ( I _ / ::~. ( 4 )

17

+(~;,) Alphdbetlt: dl (ld~.:;~·,j fit:J1tion bdSpd un tot,.., Ik,r,rdn Ip';l



,.' .. 1 ....L l'oten1' i,d i t il~:::, ot th~·' l.ell .ctl V.u 1 et i~l~.,..

I ClI.lt [Ill ..:d Vdt I'" il .... cd Hl.11Z(' .HI· IIIt:'IdllllUIt'cj III tht:' dl,\..lVC' I<1L,j ..·~,-
;:', .), ,'1, :., •.Hld 1-,: (1) BI;I--: All ll'nl', (;:') Hl:r~ AJ l:-t'rlt~, (.;) fh,t.:t1J1 t
t:t,j,1 ken t:llt n, dnd (':.j..l Mdr'lctl'" r:hic Iq"'rl Ltlt'Tl. Iht t"e imptl)v(~d VicH ieties
WPt c·, usc-·,j 'tH I ("IIIP,'H i '.'-on: (1) ld M.tql.l i nd 19::':::, L.... Mdqr.t in."1 /:::~.'I, et. (.~l)

Les Anql.''t 1':C·o. ~1utt'· t rldn the dbove Ptf·~.l.'nted 1't i:.'t1:.:::; were impl emen te,j.
But. t.he tesult~::;, fot ,]I.J of thf' tt idl:~ hdd a common pt'ofile: I.u(:dl and
new varieties of maize tend t.o show equaJ potentialities. Given
simi L ..u· mdndgemen t pt-dC tices. in m...1ny cases the 10c<31 vat· ieties even
appeared a little bit more productive than the new ones. unly in
Naniche, undet improved management conditions, did Ld Naquina 7827
outpass somewhat the local chicken corn.

2.1.5. Problems Hampering the Introduction of a new Variety.

It must be admitted that only three new maize varieties were
tried in only two major pla~es, Jacmel and Cayes. But well before the
inception of the ADS-II Project in 1984, many attempts were made to
introduce other varieties and even hybrids to other places. All
previous tried new varieties and hybrids have desappeared while La
Naquina 7827 and Les Anglais become today's most popular improved
maize varieties in Haiti's experimental stations.

Had the failure of t~e abuve-mentionned varieties to t~r rnJtpd~S

the local ones been the only reason to discourage the extension
process at new varieties in Haiti's small fat'm areas, it might tht.:>n
have been rightfully suggested that other varieties be tried in other
places. But. the cross pollinating characteristics of Mai7e and the
uncertain socio'-economic conditions ot the farmers constit.ute the two
basic condi tions that. set iOlls I y h .indpt- the adoption pt-ocess of new
mai ze vat· ieties in these at"eas. 1 t is um-eal1stie to expec t aU. small
farmer's ot a given communi ty to spont ...,\neously reject .'1t the Sc1mH time
their local heterogeneous population of maize and adopt 'a new
homogeneous variety. Therefore it is very difficult for the small
farm early adopters of a new variety to produce genuine seeds since
female flowers of the new variety wi.II be pollinated by other breeds.
Some agriculture specialists suggest that early adopters isolate their
m':1ize field in time and/ot" in spaCI·:>. Tirnp i.·;·d:d'-ltion medn~'~, that
1'drmet·s wi. II inq to pn:lduce genu .inf.~ seeds t t '."'.l l'lflflll iqf:.>npous rn,::'; 71'

varietv ':=:;huuJd plant beforp or aftpr t.he othpt t'HmPt'·;. Ihi.s i'; VPI Y

difficult t.o realize bv small and poor fdtmers in tainfed dreas.
However, experience hds shown that small farmers may organize
themselves to isolate-· their" fi€~ld in spiKe. In Al..lql..lst thn')uqh
November )"':::5, 1::3 Hi'lU t.-Cap-Rouqp slIk't1l fat'mer';;; Pll t tOUt· hl~C tares nt
land toqpthet· in an att,:·'mpt t.o I=wnduce qerJI.li np La N<:~quina /:-:;.'/ ·7.;f::>f~d~7·._

Maize sl:>pd~~. would the'"" I:l(~ spJ.::,oct,··d within .~ tF'n mptF·t~c; tnlktd i'~nl.'1tinc,

bplt 'In1ottl.lr,atfdy L.I Ndql.t.ind 0'::;:'/ hd~C'; dnoth.-:,t w'·'dkrlt}'::o~~, II".lt '''" did
not flltl·..·,'·"F· '-it th1'. ti.me: ';:;u~,:;",,"ptjbjlity tIt Jdt.:· ';:,Pd~;~"n

ptpf.1P11;cdinn·:·;. A ':;h"'o1dy d.'dly tdin in HCR dut ir,q tht" Jatp I'(tnb~·,t

dnd "'flVPfltl:'l-,t )':~::~:) cau··::.I·:..d Hlly;t !-:,··tnt:·l·, til dP1dV in thp fiF')d. I\~. (t

I.;



t"PSlj l t. HeR fat-met'5 became t"t?luc t.1nt to use Ld M.~qu ina 7:.:::'/ ~.:;et:"'ds in
1ht-~jt' fit:dd. Marty HeR j:1J.lin sm.=t1.1 f.:=tt"mPt"s .'UP sti Il f'1vOtdbl,,· tl) ttl"
us.. of Ld Maquina 7:':-:27. But the seed pt-oduction pr"oblem is po·~.;ed mote
.HI.J 1plyin BCR sinct"-· mos t HeR nt., i Zf> fit? 1d''''..3t e h.>tt VI ..... tt"d fU .'en.

Had HG/-< fdrmpt', in the .,bove F'xper"lmen1. bel-m sUt..C('·_:.~.;1I.ll in thtc·.i.t
Itt~."t .1ttc'mpt lit quality m.:=tilP sE~ed pr··oduction. would tht''l then have
(unsetved thei~ ha~vested seeds until the next c~oppinq season and
continued the process? We d~lbt it. We have observed that farmers
with low income tend to sell everything that fdmily members do not
conSIJme directly atte~ harvest because money is always badly needed.
A striking example is the case of the black bean Tamazulapa which has
been adopted by some HCR farmers because of its high productivity.
Tamazulapa seeds are rarely available in HCR at planting seasons. A
few field technicians and farmers believe that the Minist~y of
Agriculture should produce the needed improved seeds." but the Haitian
Gouvernment historically has never been successful in such ventures.
Other concerned observers believe that commercial private firms can
take over the responsibility of quality seed production. This may
work for a few farmers and for certain ~rops. In other terms. as in
the case of fertilizers and pesticides. only farmers who can afford it
might buy maize seeds from commercial firms.

ttl



sine ..? nn-t.:ttm tt idl::, h~"tv..·· shuwn th.tt 1.1 11 .11 llIdii"~ V,.H 11··lll~'·' dfld

impotted v._Hl.eties hdVI-' simildt potentidliti~··.,. dpptOpt 1.:111· mett·I'Jd·~

."tnd technoloqips to impt llVf~ tbl" p,-oduct.ivi ty of tued I m.;:dh::~ v.lt i~-·~t ie::;
shou ld be considet"ed. Wi th th is objec ti f f irm1 y in pl.tce. the ADS·
II Project has been working in Haiti on alley croppina. soil
conservation. seed selection. date of plantinq. amount of tertilizers.
fertilizing methods. planting density and pest control.

2.2.1 Alley Cropping.

This is an agroforestry and animal production system in which
cropping is practiced in alleys made of relatively small trees.
Leuceuna and gliricidia constiitute the plant species more frequently
used in these practices. These trees which relatively grow quickly
are legumes. that is nitroqen generators. They are pruned regularly
to control their competition for light and space with cultivated crops
like maize. bean and vegetables. The legume tree branches and leaves
are used to feed animals and/or scattered on the ground where they
quickly decay. We expect this system to help qreatly in recuperatinq.
improving and protecting slope soils. This will further increasp
agricultural production in general and the maize ptoduction in
particular. We have been working on alley farming in Jacmel and in
Cayes since ~eptember 19Gb after two of our yc~nq progtam agronomists
participated at a training seminar in alley cropping at
the International Institute Tropical Agricu]·ure (IITA) in Ibadab,
Niget·· ia. The expet" iment is in progt-ess.) ,.er·e c~1I'-e positive siqns.
Results will be published soon.

2.2.2 Soil Conservation.

Since a large part of maize grain is produced in Haiti on
w~tershed steep eroded slopes, it is obvious that soil protective
structures such as contour dry walls. c. ditches. c. terraces. and
plant rows, simple and/or combined should help control erosion and
consequently retain and generate increasingly fertile soil. We
believe this could have a positive impact on the maize production.
::'iincp. September 19H~'i, to now. the AD:~'-Tl' Prn iee t .:end thp Hl;R dnd
Maniche farrnet··~; have established contoUt·~·; dry Wd I t.,:. ,-tnd ':f.i.tCht' 5

(olllbined with veqetative b,:'tt·t-iet"s on mewe than lun hp.ct':HPs. ~·i.l"·~ld

technicians in Jacmel have begun to receive inform~l positj~e tp~db01 ~

from plain farmers abOtlt the effect of the watershed soil conservation
stn.lctutps on the mountd.i.n bottom spt··inqs. A more st(~ady in(:n:~ase tluw
of ittiqation wat:er may mean more maize produced. Howevet·, supportiv~

stdti~:;ti(:s concpt'ninq direc t data ft'om soi 1 (onset"vation f.>f fnt" t·::; dt t·

not y,·~t aVdili:'lbJ(-}.
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2.2.3 Seed Selection.

In Septembet" 1985, the ADS-II Pto.iec t. t,eq<.tr1 selec t inq fOt local
maize seeds in HCR and BGR, in Jacmel. Thp selection ptOCI:..~SS has been
based on such characteristics as - (1) number ot ddYS in field (110
120), (2)· heights of plants (1.60m - 1.80m), (3) height of ears (1m 
1.10m), (4)· state of ears (good appearance, well proctected by the
hulls, well filled with at least 10 rows of yellow kernels) and (5)
free of disease and/or parasites. In March 1986. about 100 lbs of
selected mai~e seeds were planted in Haut and Bas Cap Rouge. In
August 1986. grain selected from fields of selected seeds planted in
March 1986 were compared to non-selected seeds in HCR. Data wet"e
gathered on the number of harvested pockets/hat number of harvested
ears/ha, and yield in kilograms of dry maize grain/ha. Fot'ty farmers
participated in the experiment. But a large number of the maize plots
were destroyed or damaged by animals and/or bad weather. A t-test was
applied to data collected ft"om 26 farmet·s. Resul ts at-e Pt-esented in
Table 7.

Table 7 Comparison of Yield Means of Local Maize
and Local Maize Non-Selected Seeds in
Jacmel (August - November 1986).

Selected Seeds
Haut Cap Rouge,

•
Treatment

Average .' of
pockets Ilat--
vested p/ha.

Average # of
maize plants
harvested p/
ha.

Avet-aqe # of
maize ears
harvestp·"! p/
ha.

Yield of
maize
grain in

Kg/Ha.
---------------------_._-----------------------------------------------
Tl: Non-selected

seeds 9103 26496 25342 1585

T" • Selected seeds 9274 28077 27820 2030- '-.

CV % 22.70 18.23 20.55 30.12

t 0.86 N.S 1.48 N.S 1.63 N.S ***"·....66

Number of
Pat" tic: ipan ts 26 26 26 26

According to informal farmers evaluation. the fields with selected
seeds produced better plants and better ear~ than the fields of non
selected seeds. At p = .001 the mean yield from the selected seeds
was higher than the mean yield of the non-selected seeds. The
selection process continues and efforts are made for a larger farmers
P;.::wti.c:ipation.

1 ,-,
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A~-. H...11Jt C;.:.tp Houge maiz(~ pt UdUI En'~';' dppt "dl.h tl'It:~ r-,ldrtti.nq :'';f'd··~nn·c,

ilklflY Pt l~p.'tt"e theit soi 1 in .'tdvanc\:.' SU th.~ t tht'Y IIklY P L..m 1" with ttll'
Vl:~t Y I it ·.. t· ptr'( i.pl.tatiun·... utht·t·, '''i.l.] pldrd dtll".tI ;,':,' d.1Y·, I'-.Itt·.··t
lot:,\. '11.l~.P thf-''l do not .ldve, irl time, l-~nt)uqh 1Il,',npy tu p.t\! Ittt·t:tt, .tlld tI.l

buy '.:.. t:'I.-'d~. lit tf·ttil.izet~~. 11'IPt',"t(,tr', If':lIlt I:,l~' I",uqe t.1tllh-'t~. plotr,1 '.In
..~ continuum n1 1 to 2~ days st._H-tinq attet the 1 it'st pt '... ip.i t.tt.ion t.)f

th~ season. ~t'om August through Novembet 1~G0. an dttempt was made tu
,~ompare the yjelds among two planting dates set at d 15 ddYS interval.
Sixteen planters identified as "early tarmets" were sel~cted ~monq

those who planted their maize on August 16. 1986. Light of these
early farmers planted on plateaux* (6). The other eight ones planted
on slopes. Sixteen othet- plantet"s desct'ibed as "1..'1t(' t ..umers" wen,~

fur thet' selee ted among the fat"mers plan ting thei t' mai ze on Septemtlt2t
1st 19:36, eight on plateaux:+: (6) and eight on slopes.. All (!at"ly antj
late farmers planted their maize in association with common bean ~nd

were given an equal amount of fertilizers and pesticides. Results of
the expet"iments at'e pt'esented in Table :3.

- Table 8 Comparison of Different Planting Dates of Maize in HeR,
Jacmel (August tht"ough Novembet" 19~::6).

Eat"l y Plateau E.Slope Late Plateau L. Slope
Fat-mers & Fa,"met-s Fat-met's & Farmet-S &

Maize yield & Maize M.Yield in Maize yield
in Kg/Ha yield in I(q/Ha. I<g/Ha

Kg/Ha

-~ Minimum 1222 222 8:::'~' 1000

Maximum 277F: 4333 ':~4'~, 100U

AVet'dqe 212'~~ 1377

CV% 26.71 97.44

Nl..lmtlet' of Pat't-- ,M', E: :3 :::.:.'
ticipants

RetUtTI Dat.e! 6
..., '. 1/ .:..

:t RE'tUt'n Ddtd "7':, :=:5 ~:! ~. 1 t,:iI ~)

1-'ldtt:7!dU (p.l.dtPdUX, pll..lrdl.>: r:.lat .I. and:·,:. wi til J ':'S~'., th.m l.tl't '.'1'
·"I.Upf) in hjqh dl.t.'itudf";.

I. ..S



n.::tta wet-p colic" ted tOt t..:. uut of U... t'· :.: edt·l..,. PI.dt'>'1'" L:Hmet ~.~.

while 7 of" tht=> ::-: Pdtly slope tdt'met~; t (·t.urrH~.j the l:·XPt~1. tt:.~d d ..tt.L lh~'

~2dt 1y plateau t at'ml~t:-, pt OdUCf,~d dn <..'1vet aql;' n t ~,'l~·)·:"' Kq/h.:t ot flId i ze wi th
de. V. of :~7% wh i It" t.h.> l:".U l y slop.... f.H'met'S showed an .'tvPt.tqc· \1 i eld of
15/1 kq/hd of me'll zp wi th a C:.V. of ·j.·~.4'L Dat.. wet" ,"11,·\ I ,·d fnt·
unly twu of thf' ldl,:" pJ,Jt'e.:tu tdtmr"'t:...;, (~:'~:l:~) .. rid 1'ut unly "r,,· III (tIP .:'

1<1tt:~ slope t.Htnl:~t:: il:;:Z;,l. AJfllosf <I.l.J lit 1'1"1.' Jdt.· pLtn1,···,j fIIdl/l.~ wa::,
tt:~PIJt,·ted dest.tpYf'd by drout::lhl. :::iOIllP ,"'.n Iy ",i:,:,inq ddt.t W"t I~ t ,'put"ted
dest.royed by animals.

We must dcknowledge that reliable conclu~ions cannot be drawned
based on only one plant.ing season. However", we did obser·ve.in the
presently reported experiment that yields trom the early farmers
could not be properly compared to yields of the late farmers because
t.he la·.~ planted maize was destt"oyed by dp"ought. It furthep"
observations validate this first one. appropriate assistance will have
t.hen to be considet"ed to help all faromers plc..~rlt wi th .... '!~ fit"st
precipitations ot the planting season.

2.2.5 Amount df Fertilizers.

Haut Cap Rouge farmers. who can afford it, will apply about 140
kg/ha of any fertilizer formula to their maize fields. Our
agronomists judged reasonable to apply about 300 ka/ha of complete
fertilizer formulas in their experimental plots. In an effort ~o

improve fertilizinq procedures in Haut Cap Rouqe. Rn appropriate
trial was planned and implemerted with 32 participating farmers in
August through November 1987. In each farmer's site there were two
experiment~~ blocks. Each block was subdivi~ed into four treatment
plots. (Fig. 3).

Randomization of Treatments (Amnunt of Fertilizers)
one Farmer's Site .

. ---------.----.--_.-... .. .. .. ..
: T2 : T4 : 1'1 : TS :.----.----.---- •.._~.. .. .. .. ..

.. __._".M .. _._ ..__ _.. _ ~ .... .. .. .. ..
: T4 : T3 : 12 : 11 :
_____ a • • __ ···__ •

.. .. .. .. ..

r .1 : Confr"oJ :nn t Po r- t i .l i z p.r' app! i,··d)
r;' . :,Okq N/hd 1. ~:,"·,·.·;n~~q p~:) 05/h,"I )(lkq K") "/hd«..... ,',
1;,): lOOkq Nih." 4 (J. "'f.J. ~,~~ '.:1 p":> Ub/hd ,'lit ·1~:,kq k ., II/tid,.. , "
T4: 611kq N/hd ..'U-bOk.=! I-;~:,' 05/1", <'l r.UI,~q IC' U/hd.,'
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•

All fet.. tilizet's wen:~ scattet'ed on t.he qtound at the plant.inq time
t:~xc,.>pt fot' the T3 Nt trogen which , 'OS subeji" ided into two pat" t.s: one
half was applied with the P20S and the K2D and the other half was
applied pet pocket about SO days after plantinq that is
t'efon.:"'! the malt.> bl.oominq staqe of the ma.i If". A, it i.s 1J::;u."tlly done in
Hdut CClP Rouqe, Haize was aSSOt iat.-d wi th c:ommon be.:tn. At hat"vest
time, data wet-e collected ft-om 2b fat'met":;. si tps. An ANOVA followed by
a Duncan specific test was applied. R~sults are partly presented in
Table 9. (See page 17).

. .. / ...
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T.ble 9 - Coap.risan af the Effects ot four Aaoants ot Fertilizers on Loc.l
".ize issoci.ted .ith LOCil Bein in HeR, Jicael [Au~ust - Navelbrr 1986).

benge Nulber AVlrige IIulber Averige IIuber Yilld of Dry Averi,e fIu.er Yi,ld of Dry
of Riin poc- of :'ilize of hill urs NiizI griin of rURIY Bein rUntY Btu
kits hrvR5tRd phnts birves- huvntRd per PIf" Kt /Ka• ,1Mb ,er iI K,/HI.

Trlitlent per Hil. per Hi. ,er Mi.

SInes> 10%

T1 9375 A 25208 ABC 23611 ABC 1128 • 120"3 A 194 I

T2 10208 A 29861 A 27916 A 1398 8 l,rrn' A 344 AB

T3 9166 II ~138 ABC 22569 BC 124. • 142569 It 214 B

14 9375 A 25208 ABC 22638 BC 1163 8 135485 A 233 I

Slop'5 ( lOX

T& 8611 II 22916 C 21319 C 975 B 131041 A 408 AB

T2 9791 A 27708 ABC 26597 AS 2111 AB 145486 A 406 A8

) T3 8541 A 23888 Be 22916 It 1267 B 136736 ,. 442 AI

-~
T4 9652 " zmB A8 26527 A. 3118 II 153194 A 843 A

PPDS 1494 4459 4320 1480 30945 W

C.V. % 22.82 29.11 30.~ 162.n 32.03 168.54

F 10. OS) 0.38 NS 1.13' 1.09' 1.15' 0.40 1.04'

NUlber of Pirticipints 26 26 26 26 26 26
------------------------------------------------------------------------------_._---_..._-------- ..~~_.._------------------._-----
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In slopes> 10%. T2 (farmer practices with fertilizer) produce
more maize plants and ears and also a little more bean. but there was
no signi ficant di ffet··ence among the yields fot· maize produced in these
slopes. However, in plateaux or slopes < 10:. the averaqe yields of
mai ze and bean (,-espec tivel y :")118 kq/hrt dnd 84"':, I(q/ha) COt t c·,· ...;pondinq
to the application of 300 kq/ha of a complete fet t.il i ze,- formula wen~

hiqher than the mean yields of the other treatments.

The excessively high C.V.s 162.72 and 168.54 observed in Table 9
for the Maize and the common bean yields are probably due to some
extent to differences in dates of planting and the soil topography.
As a matte,- of fact. the planting dates scaled from August 4 through
August 20 while one half of the trial plots was located on pl~teaux or
flat lands and the other half on slopes. Late planted fields in
rainfed areas seem to suffer more drought. The interaction amount of
fertiliser/topography was further illustrated by figur~~ 4 and 5.

· .. / ...
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Fig. 4. Interaction of Amoun ts ot Fertilize rs x slope<;
concerning Maize yields in Kg/Ha.
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~'incc~ additioncd fer tilizt:>r s me.tr1 hiqher' cost l.If f=..ruduction.. an
'~t. nnomil .mel t Y':" is WdS pt.::'r 1'cwmt.:.">d to I~xam ine whether .i. t WdS pn)T i table IIIf

for' Haut 1;..'1P Hougt:> tdnnet':"; to dPply m(ln:~ ter't.i.lizer ~,'. tu their
m.:.tize/loldl bedn d':::'SOt icltion:~. Rpsl.ll1·..; <itt-" shllwn in Idbh· 1"_

Pr"otit Pt'oti.l,,' i.n U. :, •. $ conletnin~=I the Am(Il.ln! ut
Fertilizers and Slopes in the Associations of Maize +
Local Bean in Haut Cap Rouqe ..TC::1Cme 1 (Auqust -- November
1986).

Pent.e>IO%
Plateau Ot"

Pente< 10%

Tl (control): Average yield
in kg/ha

T2: Average yield above control

Maize

1128

270

Bean

194

150

Maize

975

1136

Bean

408

-2

Total Net Benefits (:t/ha) (7)

T3: Average yield above control

Total Net Benefits ($/ha)

T4: Averaqe yield above control

207.20 (7)

II::3

30.88

3t.~ :?.l43

370.00

48.44

rotal Net Benefits (:t/N) Il,ll:::: .l8

(7) Net Benefits = Yield increase x price of corn ($O.J6/kq) and
beans ($O.98/kq) less cost of fertilizet'.

Cost of Fertilizer: Tl - $37.00/ha
T:? ,. $';iO. OO/ha
1.1 $79.00/hd

The above experiment suggest
farmers can increase their maize
fer" til i. u~r·~;.

.1.'1

that. He::tut
production

Cap
by

ROUCH'" pIa tpau
app! y ing mm'e



2.2.6 Methods of Fertilizing.

Many farmers scatter fertilizers on the soil af planting time
while othet-s apply fet'·tilizers ditOectly at pockets ..."t plantinq time Of·

two to three days after the maize has sprouted out of the soil.
Therefore. questions about method efficiency need to be answered.
Comparison trials ot fertilizing methods are in process in Haut Cap
Rouge and Bas Cap Rouge. Jacmel. but datd ate not yet available for
analyses.

2.2.6 Planting Density.

Usually, Haitian farmers dig their maize pockets at a distance
varying from 1m to 1.25m and put in about four seeds. The maize plant
populations vary then from 25,000 to SO,OOO/ha. Alternate methods to
increase the maize plant population while reducing competition for
nutrient at the root level were considered in Jacmel Bas Cap Rouge and
Haut Cap Rouge. Thirty tuo farmers participated at an expet-iment in
Haut Cap Rouge with two blocks per farmer. Each block was subdivided
into four treatment plots. In each farmer's site each t-eatment wa~
repeated twice and randomly distributed (Fig. 6).

Figure 6 - Comparison Trial of Planting Density in Haut Cap Rouge,
Jacmel.

.-----_._------------.· .. . . .
~ T4 : T2 : Tl : T3 :
.--------------.----.· . . . .

.--------------.----... .. . .. .
: Tl : T4 : T3 : T2 :
.-------------------· .. .. .. ..

Tl: farmer's practice 25,000 - 50,000 plt/ha

T=: pockets 0.50 x 0.50m./~ plants/pock
80,000 plants/ha

T3: pockets 0.50 x 0.50m/lplant/pocket
40,000 plants/ha

T4: pockets 0.40 x 0.40m//l plant/pocket
62,500 plants/ha

At harvest time. November 1986, samples were collected from 9m2
squares delimited at the center of each treatment plot. Farmer
pt·actices were not modified. An ANOVA followed by d Duncan spe~ific

test was applied to data returned by 14 farmers. Results are
presented in Table 11.

It is evident that when we increased the plant population while
reducing competition at root levels, the maize yield increases even
though we did not achieve the population densi t.y !:-:.ourht.. Fot·· examp!t:1,
with the treatment 12 we harvested only 44% of the population which
shuuld be 80.000 plants/ha, but the yield for T2 was hiQher t.han the
peasant yield 11. The change in the maize populaticm did not attect
the common bean assocjated with the maize.

20



Tible 11 - Coepirlson of the Effects at Pl.nting Densities on lOCil "iize
Associited .ith lOCil 9.in in HeR, J.clel, (~ugust-Nove~fr 19861.
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2.3. b~ndl~Qil B@£YQ~r~tiQn i§ ~n ImeQr1~nt J§~ye in ln~r~~§ing

lh~ ~g!~~ ErQg~£liQn

Any observer with some good knowledge about Haiti's social.
economic. and agricultural situation and pto~lems might admit the
1011owinq stdtements:

2.3.1. Good lands wi thou t Farmet"s

A minoritv of relativelv rich citizens own in Haiti a lot of
good lands which are not efficientlv and judiciouslv used. There
should then be appropriate laws obligating these landlords eithet- to
plan and implement a productive management of their lands or to pass
on these lands to needv farmers who are willing to work hard.

':) -- ?.... .:> ..... Saltv lands.

Hundred of acres are not cultivated in the plain of Cul-de-Sac
near Port-au-Prince, the plain of Gonaives, and other plains because
of the presence of salts in the soil. The most knowinglv identified
salts are the sodium chloride NaCI and the sodium sulfate N~i2So4.

Research to treat these lands should be undertaken.

2.3.3. Non Irrigated Lands

A large part of the plains, vallevs and plateaux that can be
irrigated is not fullv used for agricultural produ~tion because of
lack of moisture. Reseat"ch efforts should be planned and implemented
in order to promote more irrigated agriculture. There stil'l is d lot
ot unused river o~ creek water in the countrv. Dams can be built for
appropriate a~tificial hillside lakes that can provide more irrigation
watet- .

2.3.4. Eroded watershed lands

Mountain lands are critically eroded in Haiti. Three fourth of
the countrv is mountainous. Then. slope soil protective structures,
slope land. agroforestrv and related communitv education proqrams
should constantlv be planned. implemented and evaluated.

2.3.5. Improper Agriculture Practices

A l."1rge pat-t of the plains is covered bV suqarCi:tne which needs
much less hoeing than maize. beans, and vegetables. Repeated hoeing
practices generate and increase slope land erosion. rhere should then

• be a swi teh in the sense t.ha t mot"e suqat"cane. cot fE.'f~. fnJi. t t.n?e~, and
dnimal f'Ot-,3qe tIe pt"oduced on mountain slopes in ordet" to let mote t"oom
.in the ;:Jlains anel th,? plateaux few the mcwe demandinq hued crops such
as "~ize. beans. tubercules and vegetables.

'"'l'"").:...:..



~ ••::;_b_ De1-e(:tivt:.~ l'-1nd lenl.lte

rtn.,·qu.lat land tenut'e sit.uati.()ns in tht:" tut.=tl .~1tl-:'.j~,":' con·:.titlJt.t:~

.d'.,' .1 qt ...·.lt impf:~,jjfTh:'nt to .:1~lti(ultl.lt.d Pt"d1.ltlj"n imPt"v.~ment

pt I)'H .:111I:_.. PPd::':.dnt:" whu do not own th(:~ ldl'ld 1'he'/ .n 1',' t dt'lflinq dt'e
t I::' luI.: t':1fl t to tt y .::tnd .~,dopt bet ter land imptovemen t methuds and
r""lhrric:~. ~:;ur'c~:,:;~;~on.:d het"it.:.qe hds also continued t.o teduct-:' ::,rJldll
farms size. this situations should be put undet control.

2.3.:7_ '_itt.Ie Dl1ne so far

Less than 40% of the irrigable lands has actually been irrigated
in Haiti's total area of about 11~000 square miles. Aside of some
efforts in slope soil conservation and some irrigation in plains,
lit.tle has been done to recuperate the unused agricultural lands and
to pt'otect the soil of the country.

~. SUMMARY AND CONCLUSION

Cult.ivated as either food Ctop or cash crop, the importance of
maize can never be overemphasized in Haiti. Produced in monoculture
or in associatio~s with many other cultivated plant species, under a
wide range of soil, climatic and altitude conditions maize is one of

-. the most popular subsistence crops. Relatively cheap with regard to
other food commodities~ maize has undoubtedly contributed in
sustaining the lives of thousands of human beings starving in the
evergrowing slums of Port-au-Prince and other regional towns or rural
villages. Responding to a wide rande of recipes. the rich use it as
well. Maize is used in soil improvement structure and nutrient.
animal feedstuff, and artwork.

The relatively great importance of this cereal tully justifies
the efforts that have been made to increase its production. In this
present paper, two main possible ways to increase a given plant
species production were considered: Improving the methods and
technologies related to that plant cultivation and/or enlarging and
improving the area under production.

•

In CIt'det' t.o ino-ease the maize pt'oduc t.ion by imPt'ovinq the
related methods and technologies, many agriculture professionals hav~

attempted to introduce new varieties in rural areas where most
peasants are farming only one or two acres of land. These attempts
have failed because poor farmers can hardly produce ~nd conserve seeds
from a cross pollinating plant species. But, since experience has
also shown that. the local heterogeneous maize population tends in
many Cd·':.E'~,',. to hdve equal potential i ties a~::. thE> so c.~ll t.:~d impt'fNed L"W

r..:~w val jp ties, it may t.hen be jue::lqed t t"asondb I fA tu tty Ilthet
production increasing means in order to bptter adctpt them to ~pPI.ific

locc::tl ·:dtl,J:tt.ions. :ifHlle ot thf~se medns dte (tT)pp,jrl"~ al ley~., ·~:;oi.l



•

conservation practices, methods of fertilizing, appropriate amounts of
fertilizers, proper date of planting, seed selertion and proper plant
population density_

In addition to problems re~ated to apPtoPt'i~te maizp Ptoduction
methods and technologies. there are in Haiti a telatively larqe dmoun1~

of lands without farmers while there are many tholJsands of landless
farmers. Therefore, the author of this present paper believes that
appropriate legislation and technologies should be developed in ordet
to put more lands under cultivation. The author does al~o believe
that contrywide development progt-am planning should go in the same
sense as specific community program planning in order to avoid or
minimize eventual conflicts among individual, family, community and
nation development objective levels. A few Haiti today's nativea are
desperates. But there still are many people in Haiti and abroad who
are rightfully convinced that there should always be hope where human
resources are willing to fight on different fronts.
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