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HOW CAN SMALL FARMERS INCREASGE THEIR MAIZE YTIELD IN HAITTY

I INTRODUGT TN

L.l THE INPORTANCE OF MAIZE IN HATTI.

Infermal observations and organized surveys have shown that the
Indian corn or maize (Zea mays) constitutes one of the most important

crops  in Haiti. In irrigated and rainfed areas, at different
altitudes, in monoculture or in different crop associations, there are
usually two planting seasons of maize in Haitli each year. The 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 Cavyes) by the Agriculiural Development
Support II (ADS-II) Prodect with mountain and plain sites in each one.
(See Table 1, Page 2).

In Haut-Cap—-Rouge/Jacmel, between 00 and S00 meters, a sample
of &0 households cultivating a total of 283 plots representing 65

carreaux (1) was studied. According to these farmers., malze was the
ptincipal c¢rop coverering 72 to 33% of the plots in both the first
and the second seasons respectfully. Oon only 29 to 39% of the plots

did sorghum constitute the principal crop. In Haut—-Cap—-Rouge (HCR).
maize is generally cultivated in assocliation with common bean.

In Bas-Cap-Rouge or BCR/Jacmel, between 0O and 100 meters, with a
sample ot &0 farmers cultivating 270 plots totalizirg 94 carreaux,
maize was the most important first season crop occuwpyling 59% of the

plots. In the =second season in BCR, malze covered 20% of the plots,
but it was su-passed by sorghum ‘2e&%) and bitter manioc (24%). This
may be explained by a lack of moisture. Farmers can be expected to
rather produce sorghum, bitter manioc and pigeon pea whenever there
is low rainfall und little or no water for irrigation. In BCR maize
is often associated with cowpea, sweet potatoe, peanut and

cassava or manioc.

I'n Maniche/Cayes, maize was the most important tirst season crop
(42% of the plots) while sorghum constituted the most important second
=eqson activity. In Bérault, Caves, where there was much irrigation
water, maize was reported as the most cultivated crop for both
FEAEONS L

More  elaborated surveys which show the importance ol malze were
implemenled  in 1925 in the Department of South by the ADS- 11 Proiect.
Amorig mor e than 20 crops considered,  maise in monocaltio e and LR
azsocialtlon was found to occupy abouat 1490 hectar ess (1) COMERE Fsina
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Tadle 1. = The Importance cf Maice as Related to
Cther Crops 10 tne Scuth-East Department !Jaceel!
and 1n the South Departeect !Cayes! 10 iSoé.

Haut Cap Rouge, Jacee! fas Cap Rouge, Jacweel Naniche, Taves Berauit, Caves
Jept: South-East Dept: South-East Dept: South Dept: South
Atl.: S00-80C a. Alt.: 0 - 1d0s. Alt.: 100 - I530a. Alt.: 30 - 100 a.
Rainfed Partly irrigated/Rain- Raintved/Irrigaled Partly irriqatea/
40  farmers/288 plots ted 77 Farmers/338 plots Rainfed
64,60 carreaux (1) 60 faraers/270 plots §1.31 carreaux (1) 70 farmers/Ji! plots
93.32 carreaw (1} 80. &1 carreaux (1)
CROPS Freguency plots) 1 Frequency(piots! Y Frequency (plots) 1 Frequency (plots; &
Ist Saison
Maize 253 77.8 1460 59.3 149 4.6 206 68,2
Sarghum 8¢ 2%.2 S0 18.% 10 2.8 2 7.
Rice 0 0.0 0 0.0 0 0.0 Ib 11
Kidney bean 257 89.2 2 0.7 -0 0.0 i o3
Pigeon bean 2 0.7 k) 12,6 108 3.2 1 0.2
Sour cassava 14 4.9 bb 284 67 18.7 13 o2
Sweel cassava 10 3.3 12 LN ] pl 7.3 42 13.3
Sweet potato 110 38.2 2 8.1 35 9.8 90 28.9
Sugarcane 0 0.0 10 3.7 1 0.3 4 18.8
Banana 2 8.3 32 19.3 1 17.0 I .2
Zno Season
Naize 254 88.2 a4 20.¢ 28 7.8 136 43,7
Sorghum 17 19.2 98 36.3 145 40.5 9% 3.5
Rice 0 0.0 0 0.0 18 5.0 13 4.8
Kidney bean 257 89.2 20 7.4 0 0.0 { 0.3
Pigeon bean 2 0.7 39 144 113 3.8 S 1.6
four cassava 1 0.3 835 28,1 b4 17.9 % 3.1
Sweet cassava v 0.0 12 4.4 28 7.8 b} 16.4
Sweet potato 125 43.4 LN 16.7 17 4.7 118 7.9
Sugarcane 0 3.0 I 2.6 i 0.3 2 9.4
Fanana 23 8.0 80 2.2 87 4.3 4 14,7
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rrdagated and oy oo besd platns, motintairns With a more ot lesn heavy
ratntall andd  prlatnr or valley rural villages. About aosh of thie
ans0Cliat Ltons  observed in el vil lages contained malze. R Pt

trntormation <hows the impcr tance oF matlze 1n direct consumption. A~ ot
matter ot tact. maize s i Haitl the only cereal that can easely e
directly or o andirectly consumed at o any development <Stage . kven 10 the
prreb looming tage, b the malze producer Jludges that tor some reasons

penls, Lreted whieater conditions - the production will not be
etticient., he may then harvest hhis malrze field as forage to teed the
Farm  anbmals. A larae amount ot the malze production 13 harvested
green and toasted or btolled for direct consumption. This i1s a well
known street business  in Haiti’s towns and wvillages. various
prepatration methods  of maize food are known all over the country.
Matze 1% a4 ataple tood for the arban and rural poor. The dry maize
coathie Le tisedh i oo twor b Dike making straw hats and baas., The malze
lalks play  an tmpurtant  role in teeding large animals and  1n
imet oving  agr tealtir L soll o structure and  nutrient. Finally the

corncobs are used as tuel in cooking fires.

g [NCREASING  MALZE PRODUCTION IN HAITI.

Ihe necessity  to Lhoredase the Haitian malze production 1w
unauestionable .  This is justified by the need to feed the evergrowing
wrbarnt and rural sluam masses and the need to generate teedstuft tor the
recerntly 1mported swine (&) population. Different wavys and means to
produce more maize may be considered.

2.1 Inmtroducing a new Maize Variety is not the Appropriate Solution.

Many agriculture development professiconals have planned and
implemented a relatively large number of maize variety trials in
Haiti. Trney have all a common goal: attempting to increase the maize
vield by introducing new maize varieties inte the Haitlian peasant
cropping system. It is indeed difficult if not impossible to achieve
such a feat under the socio—economic conditions of the Haitian farmer.
However, the ADS—-II Project followed this blind alley initially as
well. A part ot our experience in this matter is reported in this
present section.

(o) Iher mataive  Hatbibarn swine poptlation  was  eradicated in Lroidey

Prac (quae ot Flie AFr 1o awine fevey . New Dreoeds are now  being
tntrochu cdd Fromo bl U S LA and  From  othes P landds SwW e
ootttk t o the o mes b mper banct drawback too the deve L opmernt of

Lhe miew swirne poper bat o,
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2.1.1. Compar ison 1. -

Dur ing  the <wecond cropping seanon of 1954g, the local
population  known  av Allzéne was compared to three new
HOR. Thirteen tarmers participated as replications. In

malze
varleties in
each tarmer’«

trial plot there wete two blocks. Fach block was subdivided into
tour treapmenr plots (Fig. 1) ot e~m x em. All varieties of maize
were assocliated with the local common bean (Phascolus vulcaris).
Fig. 1 Comparison of four maize varieties in HCR.
“m
tmm———p—m—— it ————:——=——: T1l: Local Maize Alizéne
em = T3 = T1 = T4 = T2 :

t-———i————:-——=:---=: T2: Maize La Maguina 72,

r————i————:———=—;---=: T3: Malze La Maquiria 7723

: T4 : T2 : T1 = T3 :

rm———i—=——:-———:---—: T4: Malize Les Anglais
Farmer pratices were not changed. Yield daca were collected from a
plot of 9 sguare meters within each treatment plot. Eleven farmers
returned data. Results are presented in Table 2. There were no

significant differences among compared means.
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lTable < —  Compar 1so0n of means  of t ot Marze  Var 1el o
associated with the local Bean 1 HUR.  Jaocmeld
(August - November 1'%393)

Treatment Yield of dry Maize Yield of dry
Grain in Kg/Ha Ltocal Bean Grain
in Kg/Ha

- o . o ——— 2o . " Sk GV e S e T T Y T O s Sy Al D S S M . S S o S A SV T W . Sy S S T S S " T . e S’ i > o S G O S Sy Shr

Tl: Local Maize Alizene +
local Bean 1580 509

—
P

Maize La Magquina 7327
+ local Bean 1464 536

-
Ci

Malze La Magquina 7923
+ local Bean 10&5 S99

T4: ilaize Les Anglais +

local Bean 1258 566
L SD 1'% 35
CV X 47 23
F (0.05) 0.17 N.S. 1.%1 N.S.
Number of Participants 11 11
2.1.2. Comparison 2, 3 and 4.

O-her variety trials were implemented in 19835, A =imilar
experimental design was used. Farmers participated at all stages of
the experiments. Results of these different trials are presented in

Tablew 3, 4 and %.
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fable & COMPaErison ot yield Means ot two Maize Variteties
Assoclated with the iocal Bean arnd the focal ram i HOR,
Jacm-l (March November 195h) .
Dry Mailze Dry L. Bean Yam irn Net Profit
in in Kg/Ha. in
Treatment Kg/Ha. kg/Ha Gdes(3) /Ha
Tl: Local maize +
local bean
+ vam 2008 527 10529 13729
T2: Malize La Maguina
7327 + local Bean
+ local yam 2153 S1v 10562 13908
CV %2 25 .44 24 .47 25.07 S58.%0
F (0.05) 0.84 NS 0.05 NS 0.11 NS 1.37 NS
No. of participants 28 28 2% 23
Table 4 - Comparison of Yield Means of Two Maize Varieties
Associated with local Bean and the local Yam in HCR,
Jacmel (March through November 1935).
Maize Local Bean Yam Net Profit
Treatment Ka/Ha Kg/Ha Ka/Ha Gdes(2) /Ha
Tl: Maize 1ocal +
Bean + Yam 2222 437 1057% 15439
T2: Maize Les An-—-
alais + Local
Bean + Yam 1634 5'9¢ 10570 174933
cV % S5=.42 26 D6 20,43 55,84
F (0.05) 3. A6 7.94% (4) 0.13 N.S. 0.61 NS
No. of Particiapnts 27 @7 it 27
(3) Gourde or Gde: Haiti money -~ 1 Gde = U.S. 30..%0

(4)+ Significant difference at p = .

t

(.
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Table & - Compar ison ot rvield Means ot three Malze Varilieties
Asxkociated with the local Cow Pea itn BCR., Jacmel (March-
JUNE 19050

Malze Low Fea Net Protftit

Treatment Kag/Ha kg/Ha Gdes/Ha.
T1l: Local Maize +

Cow Pea 1976 110 530
T2: Maize La Maguina

7327 + Cow Pea 1=00 = 240
T3: Maize Les Anglais

+ Cow Pea 1737 e 234

LSD (Duncan’s) 231.47 20.29 229.97

cCV % 25,25 46 a2 153.%5

F (0.05) 2.27% (4) 1.14 N.S 4.31+% (4)

No. of Participants 20 20 20

2.1.3 Variety Comparison in Caves.

The ADS-1IT1 Proiect implemented variety trials in Cayes too. From
March through June 1935 the improved variety La Magquina 7327 was
compared in monoculture to the local Maize variety known as  chicken
corn. The experimental design was the same as the one discribed abave
for Jacmel (Fig. 2). The comparison took place under two conditions:
(1) farmers practices: (2) improved practices.
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112 Marce local + tarmer practiocess (no

= T4 - 12 - 13 2 11 : tertilizers)
[ Mt Tocal b opmprovesd prac 4t on
== S (Ter L1 bizend)
= Tl - IS5 = T2 : Ta ¢
Hahi e m g o e e 2 T3: Mat ¢ La Maguina Au27 farmer prac-—

27+

ticies (no fertilizers)

T4: La Maquina 7&527 + improved practicies
(tertilized).

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

Table & -~ Comparison of Yield Means of two Variet_es of Maize in
Monoculture. Implemented in Bérault and 1in Maniche,
Caves, (March - June 1%935).

BERAULT MANTCrt:
Maize Grain Malze Grain
Treatment Kg/Ha Kg/Ha

Tl: Maize local {(farmer prac-—-
tice) 1703 B (S) 1645 BC

T2: Maize local (improved
practice) 2205 A (5) 119 8

F3: La Maquina 7=27 (tarmer
practice) L7735 B ldeid O

T4: l.a Maqulina /=227 (1mproved

practice) 2256 A £440 A

LoD (0.05) Qe g 2w

AV 2 AR et
Fo(0.05) otk (4) 1O 724 (a)
Numbetr ot Participants 13 7

¥(5) Alphabetical classitication based on the Duncan esst
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Aol a. Potentialities of the Local Var teties.

I onge lorcal var vt b o matze at e mentt tonned o the above Tab Lens
g 3 e d, S5 and (1) BUK Az Lene, () HER AL erme, {2} Berault
Chilockernr Cortn,  and (4) Maniche tchiclkern Corn. The e tmproved var leties
wer o used or compar 1son: (1) La Maguinag 792, La Maguina 7827, et (35)
Les Anglais. More tharn the above presented trials were wmplemented.
But the results for all of the trials had a common profile: Local and
new varietiex of maize tend to show egqual potentialities. Given
similar management practices, 1n many cases the local varieties even
appeared a little bit more productive than the new ones. enly in
Maniche, under improved management conditions, did La Magquina 7327
outpass somewhat the local chichken 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 plaves, Jacmel and Cayes. But well before the
lnception 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
Maguina 7327 and Les Anglais become today’s most popular improved
malze varieties in Haiti’s experimental stations.

Had the failure of the abuve-mentionned varieties to tar outpass
the local ones been the only reason to discourage the extension
process ot new varietlies in Haiti’s small tarm areas, it miaht then
have been rightfully suggested that other varieties be tried in other
places. But the «ross pollinating characteristics of Maize and the
uncertain socio-economic conditions ot the farmers constitute the two
basic conditions that seriously hinder the adoption process of new
maize varieties in these areas. It is unrealistic to expect all small
farmers ot a given community to spontaneously reject at the same 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 will be poliinated by other breeds.
Some agriculture specialists suggest that early adopters isolate their
maize field 1in time and/or in space. Time  jsolation means  that
tfarmers willing to produce genuine seeds trom o homogeneous  mai 7o
variety should plant before or after the other tarmer.. fthis i wvery
difticult to realize by small and poor farmers in rainfed areas.

However , experience has  shown that small farmers may organize
themselves to isolate their field in  space. In August thirough

November 1935, 18 Haut-Cap—Rouge small farmers put four hectares ot
land together in an attempt to produce genuine La Maguina AH07 weeds .
Maize seeds would thern be selected within a ten meter s broad isolating

belt . Uritortunately La Maguina 027 has another weakness that we Jdid
rnot Fo e at this  time: ssceptibi bity Lo Liate SRS
precipitations. A ateady dalily rain i HOR dur irng the late oo bober
and  November 1265 cased most keroelss to decay in the tield. A A
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result, HCR  farmers became reluctant to use lLa Maguina 7127 seeds in
their field. Many BCR plain small farmers are still favorable to the
use: OoFf La Maguina 7527, But the seed production problem is posed more
acutely in BCR sinee most BCR maize ftields are harvewted areen.

Had HCR farmers in the above experiment been suaccesstal in thedr
taret attempt of quality maize seed production, would they then have
conserved  their harvested seeds until the next cropping season  and
continued the process? We doubt it. We have observed that farmers
with low 1income tend to sell everything that family members do not
consume  directly atter 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
tew field technicians and farmers believe that the Ministry 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 crops. In other terms, as in
the case of fertilizers and pesticides, onlyv farmers who can afford it
might buy maize seeds from commercial firms.
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2.2 Alterpatives for Increasing Maize Production must be considered

Since  on-farm  tr ials have shown that Local maize var ved toes arnd
imported varieties have similar potentialitie, approptiate  methods
and techrniologies to improve the productivity ot local mailze  var teties

should be considered. With this obijectif firmly in place, the ADS-
11 Project has been working 1in Haiti on alley cropping. soll

conservation, seed selection, date of planting, amount of tertilizers,
fertilizing methods, planting density and pest control.

2.2.1 Alley Cropping.

This 1is an agroforestry and animal production system in which
cropping is practiced 1in alleys made of relatively small trees.
Leuceuna and gliricidia constiitute the plant species more frequently

used in these practices. These trees which relatively grow aquickly
are legumes, that is nitrogen 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 greatly in recuperating.
improving and protecting slope soils. This will further increase
agricultural production in general and the maize production in
particular. We have been working on alley farming in Jacmel and in
Caves since September 19dHe after two of our young program agronomists

participated at a training seminar 1in alley cropping at
the International Institute Tropical Agricul~ure (I1TA) in Ibadab,
Nigeria. The experiment is in progress. Taere are positive siagns.

Results will be published soon.

2.2.2 So0il Conservation.

Since a large part of maize grain is produced in Haiti  on
watershed steep eroded slopes, it is obvious that soil protective
structures such as contour dry walls, <. 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.
Since September 1985, to now, the ADS-TT Proiject and the HCR  ard
Maniche farmers  have established contours dry  walls  and  ditehes
combined with vegetative barriers on more than 100 hectares., Field
technicians in Jacmel have begun to receive informal positive teedoa b
from plain farmers abotit the effect of the watershed soil conservation
structures on the mountain bottom springs. A more steady increase flow
ot irrigation water may mean more maize produced. However, supportive
statistics concerning direct data from soil conservation efforts oo
not yet available.

L1
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2.2.3 Seed Selection.

In September 1985, the ADS-1I Proiject began selecting tor local
maize seeds in HCR and BCR, in Jacmel. The selection process has been
based on such characteristics as — (1) number ot days in tield (11G -
120), (2) heights of plants (1.60m — 1.30m), (3) height of ears (1lm -
1.10m), (4) state of ears (good appearance, well proctected by the
hulls, well filled with at least 10 rows of yellow kernels) and (5S)
free of disease and/or parasites. In March 1986, about 100 lbs of
selected maize 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 were
gathered on the number of harvested pockets/ha, number of harvested
ears/ha, and vield in kilograms of dry maize grain/ha. Forty 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 from 26 farmers. Results are presented 1in
Table 7.

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

Average ¥ of Average # of Average # of Yield of

pockets har- maize plants maize ears maize
vested p/ha. harvested p/ harveste? p/ grain in
Treatment ha. ha. kKg/Ha.
Tl: Non-selected
seeds 9103 26496 25342 1585
T2: Selected seeds 9274 22077 27320 2030
Cv % 22.70 18.23 20.55 30.12
t 0.86 N.S 1.48 N.S 1.63 N.S *k%}_66
Number of
Participants 26 26 26 26

According to informal farmers evaluation, the fields with selected
seeds produced better plants and better ears than the fields of non-
selected seeds. At p = .001 the mean yield from the selected seeds
was higher than the mean vield of the non-selected seeds. The
selection process continues and efforts are made for a larger farmers
participation.

12
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2.2, Date of Planting.

Ac. Haut Cap Rouge maize producers apptoach the planting seasons,
many prepare thelr soil in advance so that they may plant  with  the

Vit v Firnt  precipitations. otherc will pltant bl 2200 day-. fatetr
Lier e they do not nave, in time, enouglt money to pay labwor o oand to
by weeds or tertilizers. Theretar e, Hant g Ruuage tarmetr s plarnl o

a continuum ot 1 to 22 days starting atter the tirst precipltation ol
the season. From August through November 149, an attempt was made to
compare the vields among two planting dates set at a 15 days interval.
Sixteen planters identified as "early farmers” were selacted among

those who planted their maize on August 16, 1936. kight of these
early farmers planted on plateaux#* (&). The other eight ones planted
on slopes. Sixteen other planters described as "late tarmers” were

fur ther selected among the farmers planting thelir maize on September
1st 1986, eight on plateaux* (&) and eight on slopes.. All ecarly and
late farmers planted their maize in association with common bean and
were given an equal amount of fertilizers and pesticides. Results of
the experiments are presented in Table 3.

Table 28 - Comparison of Different Planting Dates of Maize in HCR,
Jacmel (August through November 1936).

Early Plateau E.Slope Late Plateau L. Slope
Farmers & Farmers Farmers & Farmers &
Maize vield & Maize M.Yield in Maize vield
in  Kg/Ha vield in Ka/Ha. Kg/Ha
Kg/Ha
Minimum 1222 222 gEy 1000
Méax Lmum 2770 4333 4a 1000
Aver age 2129 1377 - -
CVZ% 2,71 w7 .44 - -
Number of Part- = b o B
ticipants
Return Data [ 7 = 1 .
4 Retuwrn Data 7 =55 ) L3

* () Platean (plateaux, plural): Flat lands with Jess than L0 of
slope in kiabh altttudes
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Data were colledted tor o ot ot Lhe b early plateaa tarmer s,
while 7 of the & early slope tarmers returned the expected Jdata. The:
early plateau tarmer- produced an averaage ot 2109 Ka/ha ot mailze with
a G.v. ot 27% while the early slope farmers showed an averaac vield ot

1371 Ra/ha ot malze with a C.V.  of 97 a4, Data were cotleclead  far
only two of the lale platean tarmers (¢H9) and tor only ome ol Lhe
late slope tarmers (13%). Almost all ot the late planted malse was
reported destroyved by drouaht . Somes car by missing data woer e roepor ted

destroved by animals.

We must acknowledge that reliable conclusions cannot be drawned

based on only one planting season. However, we did observe in  the
presently reported experiment that yields from the early farmers
could not be properly compared to vields of the late tarmers because
the la.>» planted maize was destrovyed by drought. It further

observations validate this first one, appropriate assistance will have
then to be considered to help all farmers plant with “he first
precipitations ot the planting season.

2.2.5 Amount of Fertilizers.

Haut Cap Rouge farmers, who can afford it, will apply about 140

kg/ha of any fertilizer formula to their maize fields. AT
agronomists Jjudged reasonable to apply about 300 ka/ha of complete
fertilizer formulas in their experimental plots. In an effort to

improve fertilizing procedures in Haut Cap Rouge., an appropriate
trial was planned and implemerted with 32 participatinag farmers in
August throuigh November 1927, In each farmer’s site there were two
experimenta)l blocks. Each block was subdivided into four treatment
plots. (Fig. 3).

Figure 3 ~ Randomization of Treatments (Amount of Fertilizers) in
one Farmer's Site.

Control no fertilizer applied)

T1:

Ta: 30kg N/ha 15-30kg P& 05/ha 300key K2 G/ha

13: 100ka N/ha A0-a5kag P2 ObH/ha Aty a4l ke o /hea

Ta:  «Ukg N/Fa SO0k B2 OS5/ ha fka K2 0/ha
14
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All fertilizers were scattered on the ground at the planting time
except for the T3 Nitrogen which . s subdivided into two parts: one
half was applied with the P205 and the K20 and the other half was
applied  per pocket about S0 days after planting that is
before the male blooming stage of the maize. a. it is usutally done in

Haut Cap Rouge, Maize was associated with  common bean. At harvest
time, data were collected from 26 farmers sites.  An ANOVA followed by
a Duncan specific test was applied. Results are partly presented in

Table 9. (See page 17). - :

et

15
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Table § - Comparison of the Effects of four Amounts ot Fertilizers on Locil
Maize associated with Local Bean in HCR, Jacmel (Aujust ~ Noveaber 19854).

Average Nusber Average Nusber Average Nuaber  Yield of Dry Average Musber Yield of Dry
of Maize poc- of Maize of Maize ears Maize grain of Kidney Bean Kidney Bean
kets harvested plants harves- harvested per per Kg/Ha. plants per in Ky/Ha.
Treataent per Ha. per Ha. per Ha.
Sloves ) 102
n 9375 A 25208 ABC 13411 ABC 1128 B 120783 A 194 3
12 10208 A 29841 A 27915 A 1398 B 13729 A 344 AB
13 9164 A 25138 ABC 22569 BC 1266 B 142569 A 743
T4 9ITS A 25208 ABC 22438 BC 1163 9 - 135485 A 2338
Slopes ¢ 10%
h 8611 A 2916 C 319 C 575 B 131041 A 408 AB
1 9791 A 27708 ABC 26597 AB 2111 4B 145485 A 106 RB
13 8541 A 23888 BC 22914 BC 1267 B 138736 A 442 AB
T4 952 A 28958 AR 26527 4B 3118 A 153194 A 843 A
PPDS 1494 LLM 320 1480 30945 463
Cv. 2 2.82 29.11 30.35 182.72 32.03 168.54
F(0.03) 0.38 NS 1.13¢ 1.09¢ 1.13¢ 0.4 1,084
Nuaber of Participants 26 2% % 26 2b 2%

......
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In slopes > 10Z, T2 (farmer practices with fertilizer) produce
more maize plants and ears and also a little more bean, but there was
no significant difference among the vields for maize produced in these
slopes. However, in plateaux or slopes < 10%, the average vields of
maize and bean (respectively 3113 Kg/ha and 1343 Kg/ha) corresponding
to the application of 300 kg/ha of a complete fertilizer formula were
higher than the mean vields of the other treatments.

The excessively high C.V.s 162.72 and 1&3.54 observed in Table %
for the Maize and the common bean yvields are probably due to some
extent to differences in dates of planting and the soil topography.
As a matter of fact, the planting dates scaled from August 4 through
August 20 while one half of the trial plots was located on plateaux 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 figurcs 4 and 5.

P SN
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Fig. 4 Amounts of Fertilizers x slopes
concerning Maize yields in Kg/Ha.
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since  additional tertilizers mean higher cost of production, an
ceonomic  analysis was pertormed to examine whether it was proftitable
for Haut sap Kouge tarmers to  apply more tertilizers to  their
maize/loval bean assoctations.  Results are shown in tablee 1000

Table 10 ~  Protit Proftile in U, 5. 3 concerning the Amount  of
Fertilizers and Slopes in the Assoclaticns of Maize +
Local Bean in Haut Cap Rouge, Jacmel (August - November
L936) .

Plateau or

Pente>l0% Pente< 10%
Malize Bean Maize Bean
Tl (control): Average vield

in kg/ha 1128 194 975 408

T2: Average vield above control 270 150 1136 -2
Total Net Benefits (3$/ha) (7) 207.20 (7) 370.00

T3: Average vield above control 115 =0 292 34
Total Net Benefits (3/ha) 30.88 42 .44

Ta4: Average vield above control 35 39 2143 435
Total Net Benefits (3/N) Rate= I i 111a.78

(7) Net Benefits = Yield increase x price of corn (30.36/kg) and
beans (30.93/kg) less cost of fertilizer.

Cost of Fertilizer: T1 = $37.00/ha
Te = 390.00/ha
T3 = $79.00/ha

The above experiment suggest that Haut Cap Rowge plateau
farmers can increase their maize production by applying more
fertilizers.
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2.2 64 Methods of Fertilizing.

Many farmers scatter fertilizers on the soil at planting time
while others apply fertilizers directly at pockets at planting time or
two to three days after the maize has sprouted out of the soil.
Therefore. questinns about method efficiency need to be answered.
Comparison trials of fertilizing methods are in process in Haut Cap
Rouge and Bas Cap Rouge, Jacmel, but data are not yet availlable 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 50,000/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 two farmers participated at an experiment in
Haut Cap Rouge with two blocks per farmer. Each block was subdivided
into four treatment plots. In each farmer’s site each treatment was
repeated twice and randomly distributed (Fig. &).

Figure &6 — Comparison Trial of Planting Density in Haut Cap Rouge,

Jacmel .
Tz : : -: Tl: farmer’s practice 25,000 -~ 50,000 plt/ha
: Ta - T2 = T1 = T3 :
(o m— g e——— ———— TZ: pockets 0.50 x 0.50m./2 plants/pock
20,000 plants/ha
e i Rttt Bt Rttt l T3: pockets 0.50 x 0.50m/1lplant/pocket
: Tl : T4 : T3 : T2 : 40,000 plants/ha

T4a: pockets 0.40 x 0.40m//1 plant/pocket
62,500 plants/ha

At harvest time, November 1986, samples were collected from Im2
squares delimited at the center of each treatment plot. Farmer
practices were not modified. An ANOVA followed by a Duncan specific
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 yvield increases even
thouwgh we did not achieve the population density soucht. For example,
with the treatment T2 we harvested only 44% of the population which
should be 80.000 plants/ha, but the vield for T2 was higher than the
peasant  yield T1. The change in the malze population did not attect
the common bean associated with the maize.
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Table i1 - Cosparison of the Effects of Planting Densities on Local Maize
Associated with Local Bean in HCR, Jacael, (Rugust-Novesber 1984).

Average Nus-  Average Nus-  Nusber of 1 Nuaber Aver.Nusber Aver. VYields  Aver. Nuaber Aver.Yields
ber of Maize  ber of Maize Maize of plants of Maize of dry Maize  of Kidney Bean  of dry kid-
pockets har-  plants har- plants ex- realized ears har- grain in plants harvested ney bean in
vested per ha. vested per ha. pected per vested per k3/ha. in Kg/ha. Kg/ha.

Treataent ha. ha.

1 11131 B 256302 B 40000 881 - 25036 B 1569 B 143794 440

12 19742 A 35595 A 80000 115 3388Y A 2032 A 141230 LM

73 23492 A 23492 8 40000 5681 24683 B 1982 4B 148333 891

T4 23850 A 23651 B 62500 382 20278 B 1750 AB 133000 505

LS {0-05) 4409 1664 3582 182 -

t.v. 1 50.89 32.30 29,85 2.4 2.5 £0.97

F 10.05) 9.78# 11.75+ ' 9.36¢ 1.473 0.32 NS 0.02 NS

Nusber of

Participants 14 14 14 14 14 14
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2.3. Land/Soil

Any observer with some good knowledge about Haiti’>s social.
economic, and agricultural situation and problems might admit the

dollowing statements:

2.3.1. Good lands without Farmers

A minority of relatively rich citizens own in Haiti a lot of
good lands which are not efficiently and Jjudiciously used. There
should then be appropriate laws obligating these landlords either to
plan and implement a productive management of their lands or to pass
on these lands to needy farmers who are willing to work hard.

2.3.2. Salty 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 knowingly identified
salts are the sodium chloride NaCl and the sodium sulfate Nz2So4.
Research to treat these lands should be undertaken.

2.3.3. Non Irrigated Larnds

A large part of the plains , valleys and plateaux that can be
irrigated 1is not fully used for agricultural production because of

lack of moisture. Research efforts should be planned and implemented
in order to promote more irrigated agriculture. There still is a lot
ot unused river or creek water in the country. Dams can be built for

appropriate artificial hillside lakes that can provide more irrigation
water.

2.3.4. Eroded watershed lands

Mountain lands are critically eroded in Haiti. Three fourth of
the country is mountainous. Then, slope soil protective structures,
slope land, agroforestry and related community education programns
should constantly be planned, implemented and evaluated.

2.3.5. Improper Agriculture Practices

A large part of the plains is covered by sugarcane which needs
much less hoeing than maize, beans, and vegetables. Repeated hoeing
practices generate and increase slope land erosion. There should then
be a switch in the sense that more sugarcane, coftee, truit trees. and
animal forage be produced on mountain slopes in order to let more room
in the plains anu the plateaux for the more demanding hoed crops such
as malze, beans, tubercules and vegetables.
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2.5 6. Dbetectlive land lenure

[t reagular land tenure situations in the rural areas constitote
alv . great  impediment  to agr icultur ol prodiaction 1mpt ovemen i,
[STYRTE TR’ B Poguants  who  do not own the land they are tarming  are
teelactant to try  and  adopt better land  improvement methods  and
Fesv bime i . Sue essional  heritage has also continued to reduce cmall
farms si1ze. this situations should be put under control.

2.3.7. lLittle Done so far

Less than 40X 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,
little has been done to recuperate the unused agricultural lands and
to protect the soil of the country.

3. SUMMARY AND CONCLUSION

Cultivated as either food cirop or cash crop, the importance of
maize can never be overemphasized in Haiti. Produced in monoculture
or in associations 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 1lives of thousands of human beings starving in the
evergrowing slums of Port-au-Prince and other reqgional towns or rural
villages. Responding to a wide rande of recipes, the rich use it as
well. Maize 1is used in soil improvement structure and nutrient,
animal feedstuff, and artwork.

The relatively great importance of this cereal ftully 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 order to increase the maize production by improving the
related methods and technologies, many agriculture professionals have
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 and conserve seeds
from a cross pollinating plant species. But, since experience has
also  shown that, the local heterogeneous maize population tends  in
many  cases to have equal potentialities as the so called improved or
new  var leties, it may then be  judaed reasonable tou  try  ather
production  increasing means in order o better adapt them Lo <specific
local s=ituations. some ot these means are  croppirng  alleve,  soll

ey
A ]
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conservation practices, methods of fertilizing, appropriate amounts of
fertilizers, proper date of planting, seed selection and proper plant
population density.

In addition to problems re’ ated to appropriate maize production
methods and technologies, there are in Haiti a relatively large amount.
of lands without farmers while there are many thousands of landles=
farmers. Therefore, the author of this present paper believes that
appropriate legislation and technologies should be developed in order
to put more lands under cultivation. The author does also believe
that contrywide development program 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 obiective 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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