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1. INTERACTION WITH COOPERATOR S /CONSULTAT IV E CONTACTS 
Christine Nardi, VOCA, Proccram Recruiter, WashingtonTimothy White, VOCA, Assistant Proq. Recruiter, Washinqton
 
John W. Smith, COP, ACDl/chadKofi Otenq Gyanaq, Product En(line.-r,Joyce ACII/ChaldM. LeMelle, Project Cour-dinatot African Region, 
Son Nguyen, ACDI, Wd:;,hititltonUSAID PVO/NGu Coordinat-or, ChadTredib Mukherjee, USAID Aqr. Developmernt Officer, Chad
Bernard Wilder, USAID Representative, Chad
Carole Palma, U;Al!) Proct ,,m Off icer/rI )eliuyWendy kep., ChadIf. Ascher, Chief t PlojutL, ORT, chadFirmin Mansis, Ag orloii, -L, UUT'l,
Anthony Johnson, Agronon li 

Chad
 
L, O', ChadJose Luis Mesa, SECEDEV,Khalil Djalal, Director, ch d

Sodimex Sarl, .Import-Export, Chad 
TOUR OF' FACILITIES/MARKETS AtD'i HEETINGSDuring [CLI)the tour of UULn M;( 1proILIcethe project sites, Was be inq hiii,.'ostedhcwevel, from1.I-luWemerchandised I itull otherI 'tqi eujLin N'Djamena mui kel s. 

were beinq
products, containerizatiolt, As iiala Ii at iZat.i otLaid modes uf transport, vitsits weremade to the Central, Cholera, and Millet wholesale/'retail
markets. 
Tomatoes, melons, watermelons,targeted and okrafor emphasis in have beenthis cu-rentwatermelons pro ject and all ILtwere availalle tu, set-viLiunContainers in theand ti anspurt being! Lsed 

c iti ml lhets. 
were similar'available in the project ared. 

t. L [.I., se 

Four meetings 

area. Attendance at 

were held with grcwers within the project
each meeting ranged from 21
Meeting locations to Jilgrowers.were Baltram,Depending I)jani, Gredaya, atdon recession 14 je.of lake wa-ter,
anticipated about December 15. 

stat t of plaill:il is 

Seed is a major concern aiong growers.from inconsistent to unavailable. The suppIlyanges
purchased Frequently, seedsby "type", not specific variety. 

le 
their own seed but Some grower. savewithout reqarcd for genetic purity;the resulting vegetabl es !n',eds andproalU :C I Artc e:tr illely vari at, I(l! andheterogeneous.
 

There are two major types ofRoma is an elongate type with 
tomatoes produced in chad. [,he
a high solids content. 
 This toae)is well suited for processing because of the solids content but
having thick walls it 

marketing. This 
is well ,dapted to rilgors of handli lqtomato "-erv. : s, and 

for this reason 
l a-; dual purpose tominto itdis recomiiniidedproject. Ifc- emphasisThe in the cutround types of tmnitoes lt, t. 

greater pro- have thinnerportion walls,of jell surr-oundingsusceptible the seed and are moeto physical damage and bruising.generally superior in The round types aceflavor. 
 In general, the round types are
 
JS:s VAlliII~J DDOCij,,hUil: 

1/
 



more sensitive to high night temperature.,; 
haveand thereforeproblems in fertilization and fruit-set. more 

variety of a "llot Set" isround tomato a newthat has been developedunder conditions to set fruitof higher night temperatules;variety would be well possibly thisadalpte i.llditiuii.i exiutig.q in Chad. 

2. ENHANCEMENT OF MARKET QUALITY IRODUCE Tl'hIUGII IMPROVED SEED 

9DAL. 
The goal is to make high quality vegetableto farmers seed availableof the groupelneit fed ation. 
T The objective of the seed progr'ai is to: 
- Increase the distribution of high quality, open
pollinated seed to growers. 
- Develop a program for :;ystelnatic field selection ofseed plants with mnt Yt-prelerred qentut: hicharacteristics.
 

- Train farmers in sele(ctiun ot secd plant: and proceduresfor processing the mature 
fruit for seed.
 

unclP-kg . Ther-evegetable seed is no 1.elih , i supply (available to )1. 11ihr uI it Ytht- tarmers in thethe past, farmers have Kiirul cje . Independt idJ1r ;Ul.illiSSECADEV, of seed I (ll , UND ,and private sources, pi imori ly from Nigerid. Theproblems have been:
 

- Obtaining preferred types and varieties 
- Poor quality of seed:
 

- germination 
 rate 
- genetic characteristics 

- Late availability
 
- Inadequate quantities of seed
- Use of hybrid varieties that cdnnot be used f(jr 
seed the
next season.
 

RoggramSummary: 
 In the coming
supply a limited 

season the project p1 Jp,:;eL; toamount 
one of the preferred 

of hith ,ualit:y open pollinated seed olmarket varietiesand watermelons [or tomatoes, L'at-uloup[esto selected groupement farmers toseed and sold to qoupement farmers. be grown for'The projectfarmers in identifying wjil triainplants withcharacter'istics preferred geneticanid processing [t e seed. Gr*oupemeIt I ; wi l lbe encouraged to share seed.
 

EvaluationIndicators: The success of this program can be
evaluated based on:
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- Approximately 
one 

seed processed 

hectare of seed tomatoes harvested andand stored. 
- Approxilat(,jy one h11. hectare each at cantaloupe andwatermelons harvested anl 
 see:d Pr0(!esed and stored. 
- Farmers use 
seed next season.
 

IMlPemen-tatl- i o 
: The seed,Loscascio %.i.i be sele(:t-L!dof tile Hulrtiti ulcta by DIr. Sal J.Florida 1 De)cirtnuentand suppi ieJ by uf the University
will a cc )maurcia ofbe sent from seeil (.o,pauly.tne seed 'olipalny The seedsdirectly to ACDI Chad. Arrival 

by ctin il- (Federal Express)date of 
the seeds is expected to
be about December 15.
 
Tomatoes I pounId of: Roma-, San Morzono
This quantity of type tuniato seed.seed willexpected yield sow about I liectaro andin seeo.- it theal 8 qeltunilnitiui i ite will sowabout 200 hectares.
 

Cantp-_: 2 pounds atcantaloupe. a good netted type, oranige
This quantity fleshof seed will sowhectare and about half athe expectel 'ield, 
 in seeds at angerminat ion wr'irate will sPA, about IU lhectirts. 
watermelon: 
 One pounM ) the 'hatquantity of seed tuou (;ay type. Thiswill sow 
iboutexpected yield in seeds at an 

half a hecrti le 1and the80% gerniinatioi rate will
about I00 hectares. sow 
The project tuaat will.hauL 
 f;rt-a~e''egrow the plants an1d Natve,;t lede: ,iti )I-irlurs tot', fruit
front tw seed.planting, tralflis: Il,. Iiuc'edlures 

be 
l.-Itiri :, ve,;l iuj ,nd piwill supervised the 

111." re!;:: n.j seed
will receive 

by pt. j(c, t team. Plart'ici pat it,,a portion I arimers payment for the 
at the seeds from their fielduse of their cis theirresources.
packaged Remaining! ",.edand s tu red at will bethe F( ietation t31i Iding tofarmers ., .:.L- d toillthe lrtuxt ;ualuu 

The project team )'eetwil i l 
 iiia1,11(2 lsecond Jut cjuw.erSweeks of Deceupber- to in tlt.i' I tst ,Afldiletitity participating :
and explain the program to them. 
set growers
 

CjriteriaforeLtct ic ofSet rower~i
 
- Active/pco ni
i r,a i t mci ,.i t L yrupelleitt 

parl
tic,I t I.1, i i11the Federation.
 
-
 Major producer in the at ea.- Willingness to hold field days at- Seed cultivation field 

the productizli site.
located so 
that it 
is available
for field days.
 

Seed Cultivation eq1!jr
! Ren.le
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siAeL/DjnL ;.
 

- Tomatoes: Six farmers ultivating an averageof 50 meters square. Improved seed variety
interplanted with 

not 
other varieties. 

- Cantaloupes: one farmers cultivating about 50meters square. Improved seed cantaloupe should be2 kilometers is4iited from other melon growing 
areas.
 

- Watermelons: One farmers cultivating about 50
meters square. 
Improved seed watermelon should be
2 kilometers istlated from other melon growing
 
areas.
 

Kara]/BaItrai:
 

- Tomatoes: Six farmirers cultivating ar averageof 50 meters square. Improved seed variety notinterpianted with other varieties.
 

- Cantaloupes: /It- fal-iters cul tivat:i rg about 50meters square. Improved seed cant L oul e should be2 kilometers is ,,Iited from melor:other growing 
areas.
 

- Watermelons: One farmers cultivating about 50meters square. Improved seed watermelcli should be2 kilomote-s i.I ted Lrult other mc- n tgrowing 
areas.
 

Guitte-, 

- Tomatoes: Six farmers cultivating average
an

of 50 meters square. Improved seed variety notinterplanted with other varieties. 

- Cantaloupes: it-e tarmers cultivating aLoLl 5Umeters square. Improved seed cantaloup should2 kilometers isolated from other melon 
e 
glowing 

be 

areas. 

- Watermelons: '. Larmer-s c:ultivating -.ljho t 51meters square. Improved seed watermelc' j :;hu lId he2 kilometers i.i l;,ted It-ur other melon qtowiqtg 
areas.
 

Field days are to he scheluleu in it least oreeach jltusof areas ot the irthe lot e-ach of t tc-ops at jlt anthe mashing a harvest attdand canting for ei:,*e-tation step of seed pi oce,.; i triand at the washing and drying aid storage stage.
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Procedures for Processing Tolt(l 10: _sje;J. 
1. Harvest fruits at the ripe stage. 
This :an be at any ripe
stage from early red to overripe.
 

2. Cut fruits crosswi.e ind sqiJ:ke out jeI Icontainer (pail or sack) . The pulp cain 
& seed into a 

be di :;cdrded. 
3. Let seed/jell ferment for about 18 houls jn1d oncetwice. The purpose of this is 

stir orto induce termentatioi
help separate the jell which willfrom the seeds and des-tln(y seed bornedisease organisms. 

4. Decant seeds, washlng with -' an w.,teLr. Vulll utI.1 esidue(the seeds will stay at the bottum.
 

5. 
When seeds are clean, spread them out to dry.
 
6. Store dried seed if] a dry Ihe (Cro it pussile). Ideallyseeds may be kept in air tiqht m(11tailer (glass of i:;t c) sothey don't pick up noii ture.
 
Procedures 
 for P oess. n Can a LirepedLt! WeLernILo ! .._ ed
1. Harvest fruits at 
the ripe stage. This can be at any stagefrom half-slip to overripe.
 

Scoop out seed caVity 
1:Z 

2. or SC'e.udc & a(jaCenitcontainer (pail or sack) 
paI lpJn ,and sa.,ve seeds and the pu l p. 

3. Let seed sit for about 48 hours and stir oncepurpose uor twice. Theof this is to induce fermentation which will helpseparate the pulp f rom the seed;. 
4. Decant seeds, waW i ig with I,, in w itr . l U'Oui I A,(the seeds will stay theat butt i11. 
5. When seeds are clean, spread them out to dry.
 
6. Store dried seed in
be kept 

a dry, _-oul place. Ideally ,:ud:; mayin air tight cuntj iner qi 'ss or plstic) so they don'tpick up moisture.
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3. HARVEST MATURITY
 

Tomatoes -Tomato fruits mature oil the: pJInl anld then ripen onoff the plant. Mature frulits have attained the normal size and
or 

have developed sugar and acid iotential fot desirabtleRipening rlavor.consists of cell wall softening by poteolytic enzymes,appearance of carotenoid pigment (yello /oranqe color) which mask
chlorophyll (green pigments) and then d velopment of anthocyanin
or red pigment. Color designations for ripening tomatoes are:green, breaker, turning, pink, light red, and red. 
The breaker stage

identified, 
is the I iizit visible c'ateqory Lhat can beas green fruits may ie either mature or immature.Fruits harvested at the breaker stage will ripcni inormallyattain edible quality equivalent to those 

and 
harvest.ed at a moreadvanced ripening stage.
 

Harvesting should beg in wif,!n 
are in the breaker to turning 

the id jot i ty oI ripen inrg fruits 
rtiages but befIore:: ilt antfruits have ripened to the liLt led ot 

of the 
led stujeil. [riits otthese advanced stages of ripeness are too I ortransport and will become 

soft notIal
badly bruised, split anddecay a source ofcontamination to other fruits in the container. 

melons lhere are till e ma jo t ,pe.ts of mo I o llS dlliidifferent maturity I ,. -1iveindexes, thI- I ore U:hUy wi I I e v:0IansidU !dindividually.
 

Musimelpnons- I---nt-aIo.Pe'!I - These melonsat the "full-slip,, stacle. should1,i! ha'rvested
melons "Ire hal.vnst-d"full-slip'', tiie/ 

When than nave tih)L sich.il -<.i tliii 1,1! I kitf:i i forsugar content, IIlvo-, etUeXUl-u, (,! 'F 1II . lso, t 1Lh .: 1 I Iig CI)immature melons is easi 1y dIamcq J -f(i, th-etl f! 'u, tl-t li-! kllsurface is more susceptible to moisture los; and decao,, 

Indexes of proper harvest maturity includeappearance fruit o:,;dor- andof the net. Skin cal )i chalnges Iroilr dark g ,.,.i a i grayto light gray an theni cc) lji ht ' F.a yel Ilow, de n;t!Iparticular cultivar. I (l :)n thl 
nenll-i II -eraised, broader, and mut., 

iireLtnir- the not e.ec,covers A the surfriiLu than oe lLil uat.alrfruits.
 

Honey Dew

maturity when 

- For local market use, the most desirable harvestis fruit color white ais to
slightly waxy, 

pale cream, surface issmall ateas end aleof t-lie los.o fil spring'y, ;nrdthere is a slight aroma, mdinly at the blussom end. 

Persia . __!aSaba_gQ _tyj!, - Proper: harvest naturity i-;reached when the blossom end yields slightly to applied thumb
pressure. 
Also, fruits should have some definite yellow color,
although in the case of crenshaws they may be fully dark green 
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with only slight patches of yUllow. 
 The c'saba melon is hard and
the internal flesh is white, 9raduating to light green next to
the rind. Mature persian melons are hard arid
mottling showing between the grayish netti ng. 
have a yellowish
 

well defined and is ivory 
The ground spot is
 

to yeI low.
 

Watermelons
 

Living and functioning viles 
are essential 
to produce
high quality melons and the vines should be kept healthy as
as harvesting is continued. 	 long
11igh quality melons for
markets 	 localshould be harvested I i Iy ripe.
 
There are 
severa cnaract.! ISt imaturity including: 	 L;tIL i id u,tecolor or 	 Irui tcoating on the 	 ljoom (d very del icatemelon); changes 	 powderyit'teldil ] Colorbrown and drying; when 	 tl'am green tothumped,metallic 	 the sound chantges fromring when immature 	 ato a soft,and tle yellow color of the qi 

hol low sound when mauure;
sp)t .ripeness is experience,, ,,l. t( 

w)Ljnt The 1aost test of 
at random 	 , IL. j LasLte a I owfrom variou pa ts ci tIle 

mii c:lis taken 
sweeten after harvest. I I d. Wiit ermIuloj: will notFI'r h i.Ilisolids content should be at 

I it / IIIo!IO , the notubleleost.refractometer, 	 lol, deterimined bymeasured near tire center of the trui t.
 
A knife should 
be usedleaving not more 

to 	 CLt the r-i pa melon,; If-than 	 re tine vine,
melon may 

I ne in, 	h :;:er. PuL Ii ng tl11.(cause the 	 vi fir Irom thefrLl it to cIa k.or shipped standinq on end e 
Mat ris sho lIti Nrot 1,u stackedo!


cracking in that position. 
0e'o: ino leased 5u:;:epr.jbi ty to 

4. 	 SORTING, GIADING, AND HANDI 
 ItI(;P[ACTICES
 
All edible fruits and vegt tatiles aretherefore respire, utilizing st 	)Ied 

livig |utiod, t: ailld

accompanying formation of 

carbohydrates wiLi tiUenergy in the foimof respiration is 	 o.t heat. TlI e r"'tebest controlled by reducing product
temperature. 
Tomatoes, melons, and watermelons all
relatively low rates o 	 iiive
respiraLiconditions the rate ot 	
n, therelore undor ii.,,1,reslpi rat iL1II is riot 
Of ma jor COl' i rence" 

When these vegetal I]e p Ioduradiation prior to harvest, f-uit 
i , are expo;Se.t to diluct :-;oiar
Lemperature cal be
degrees higher than ambient. lnerefore, I
 

be harvested 	 these vegetab
in thle cooler part 	 e' shrould
 
temperature. 	 o tile day
Additiontill 	 to minimize ploilicty, ttitbe carelul 	 e. r rtshly h 'vestedly hand)ead 	 f-iit: .,tc. iv(,it i,, ,protect 	 ,''i:icill damage,from solaor rad 	 shackil t,)I Ii ol,dissipate respired heat. Any 

;1!,i Lx.s;( to air mov'eli_-,i t*.ii'w:i:_I,ical daria'lewill result in additional 	 Lo tile pilolirt gener L :n oh heat.
 
Harvested tomatoes should lie 
sorted in tile
being containerized. 	 field beloreCull VruliS ire beinrIg Co-mingled witti 
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marketable fruits and sent to market. 
 These cull fruits have
little or no value and contribute to 
increased transportation
charges. [ the final analysi!i;, row s at pa id on the basis ofmarketable produce. Additionlj II, -111 I arlu gari fruits are asource of contmili tic j bacttr 1r L I I iiiI 1 of nt )totl I tottiatoes. 

Currently, it is not reC:(intqnuci that. (Jrmde standards beestablished for tomatoes. Enforcement would be [utile,furthermore, theirs is widea range in consumer acceptance ofsize and condition of truits. 

Knowledge concerli ptudtrL't te1li)erut at t[ernig re h;,rvest,
during transport and narketii-i U'WId a id lhiindl(irs in tiking
proper action to dissipate pro.lut hteat 1anl [hu:; prolong theshelf-life of the vegetables. 

5. CONTAINERIZATION UI.P PRODUCPI 

The standard tea crate toadily availbl . i LI t;is countryis 

and is the preferred container f or fresh vegettbl 
Is. Th iscontainer is roughly sO squarecm and holds about 15 to 80 poundsof tomatoes. 
The tea crate is non-vented and therefore doespermit ventilation notwithin the c-rate. Excessive voluio arind lackof ventilation renderr- this ci it(. a i .r r(()nLa isie, ltr Ireshtomatoes. Durability the)I ci;,llt i. Alilut 2 year 1, f.ending oncareful handling and minor rc-iii;. 

Modification the standard tea crate is p1 mnrwd,of

volume will be reduced by 1/2 by reducing heieht 

crate
 
and add1ing abottom to the top 1/2- .cci(jn. 

Regardless or ten crate V Iltlu (!t ll or 1/2,' i t )u"
benefit could be realized by i,:-Li tii 
 lrqar-ict tfo I , ltIuitmaturity at the "breaker" or '' ur'1linc.j" Stij . 'lhljens t mu toes aremuch more firm and capable of . ithstanding tlrUit pi.:iiie within
the crate. This earlier maturity of fruit should riin a
to redcolor in about 1) hours. Adju:;tment in "frequency of lirvest"would have to be made to obtai i glrhhpioportion of "l ett-'' or

"turning" truits.
 

Fruits that have ripened !.0 Lhe "pink" r" "ripe" have.:anesoft wall tissue and therefore are very susceptible tu braisesplits. These tomatoes should be 
or. 

not packed iji the samecontainer with ripeless fruit:;. Also, to maintain quirlity ofthese sof ter tomatoes thoy 'boil I be inpacke(,t coritiillnt i -ilronly small quantities Ins:; IlIh.,in pounds) or diverted tprocessing, depend ing supplon in t,I ( mad Li fresh i 
Tomato containers made trou molded plistic, or other datil Iblmaterials should be evaluated. 
 These containers would be 
more
expensive initially, but would have greater durability and
therefore may be cost competitve. P1 a ;ti c contailner, wauj' ,1k3,,be much easier to dlec(ritami nat,, Ic(tweeri uses and th re iao- i ed LE: 
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the incidence of pathogenic microorganisms. Pilferage of plastic

containers would be high without adequate control.
 

Tea crates are relatively well Suited fur 
melons.
Watermelons should be onnot stored their eiuls, therefore, thelarger types such as Charleston (;ey, shouI l Hut becontainerized; 
 bulk loading would be pI-eteried.
 

6. VEGETABLE STORAGE (TEMPORARY IHOLDING) 

Under normal conditions e. i 'Linq in Liji iuntry, storage ofvegetables would not be anticipatfd. Proximity n17 production
areas to markets in the N'Djamena 
 arei are such to favor a rapiddistribution of fresh vegetables. 
 However, a pilot storage

facility, consisting of an evaporative cooler, should be
constructed in the nmarketi ng aiei. 'hl'is stOi ie [ac Ility couldextend the period ot Inirknt:dl~iIit : of t1.matoes lhirvstul at thebreaker to turning sta je, adll lIjjuwO],0 t t-llIMu tJ). iiOrihe 

normal ripening to the red sta. 

Normal tomato ripening occurs with the develo pment otcarotenoid pigments fol lowed by anthocyainin which is the redpigmentati on. At h igh tenipe it t,:4, geiera IIy a ,ve i L!qreesF, the fta iianthucyin ins t.o d(-e here Il1;j)illdt tdd I (du1 l, fr-uitsrema in yel Low/oran(ge 
this poor 

i. m (Ji I (Wl I havu t: n0.'/edcolor development, li,t nave hII med I : (ondi ionl u t. (npoor genetic material instead of igyinelt physiolqy. tinderproper storage conditions and the utilization of an uvapuorativecooler, it is anticipat:ed that- the proper tomato temperuturecould be attairned, peruuittLin 1.g11 ] ripflail [i t 1i;1l otd
 
color.
 

Preliminary tests with ,i ling psyclrom teu- i th Ii' l)jaillunaarea, November 15, 16, 1991, resulted in the totlowinj :iata: 

lTemperature F 
DrybLb Wet bull ti-!tve lituity..i l 

94 6b t18
 
89 
 63 
 20
 
79 
 59 
 30
 
70 55 
 23
 
92 64 
 19
 
86 61 
 20
 

The wet bulb temp(rature ;i!uaged 2,1 dogrees P be] w t:he drybulb temperature, ind.i ating o ;LAstantial coo]lig (-f( l ,i Ifbe attained by proper uperatioi!(;i an evaprative cooler. it :feasibility of storage with evaFu€itive coo)l ing will bedetermined after the 
initial pilot study has been complet-eu. 

It is suggested that si miiI i I i d tests bo coinJitt.ed I1)ascertajn the extent to wn i o:h I i ::.I i ti L lI r u 1eaI1 1.,L ;Iproblem with red color tormliu ti n. A ;oggJst:ed tes t 1. : 
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A. Determine fruit temperatureB. Attach thermocouple Ii; 
at [ime of harvest.rU tellpliaturespecific sensors) tofr-"it anid aoItI r the.;p :omatLeslevels at various

C. in the shi ppin;cl rllta inelDetermine temperatul( I tea crate). 
at time of 

(I those .(?LJ'::ilfic fruits in "B"packing,
begins, at time when tlansport toupon arrival marketat N't)jamena market,just before crate and then 

D. Dete'mi ' ar, 
is to be unpa('ked,ie c 10ne1at Ii t t ard us~ahltruit telitpetatije i sh whether:i l J E? I ' Ot vLtS 10 lor o ve lopment. 

7. ALTERNATE USR OF TOMATOES
 
Milled 
 tolato powder ,available in 

u a i ined [aom t i ed I rui t:- ,the market. is readi lyas to loe It,) powI etr hascolor and storzili i DI is i ti c it qua I i tyty. I ;prao'jby being more pwd r (:)ullhd be obtainedselective
drying and of th- I itp)( t ',at s I.;othen milling , thoroughof the prodtic.tplace. Dried bet ore rehtydra t-iontomatoes, takes
absorb available 

or the powder therefrom, canmoiFtUre readily
freshly I ram the atmosphere.ml lled tuinat(, powdltl i'ack,,l(ing ofproof i1i np[is bi 4g ,Cortait ier-s, wot h()-l Muoistureld fzlev.i . oryIp it, rin ari hunil Icolor retention improveof tlc powde. 

plastic 
Other forms 

"pouch" 
of tomato processing ihou ld be i igated.•veThe 


strategic could be a viable alternative to canning.
rural areas, smalt- Inestablished :cqile "ptocessingand thus kitch-lis"provide couldi, idditimalthe same time s;taib ilize pt icu' 
food soili,.t . while at

be 

N'Djamena ui i tl tmlt1innultet iarea by redtciing I the 
bottles that 

thi lppl /t t hose flUs .n . iracould be repeato,1economic I reris td, ("ould processing u.1)1: -Mcontainer t;a tlhese rural areas.
 
A number 
 of canned tomato products,offered for sale i mported intl.'dat retail miI andspoilage. The k qs, show - igns ofext-entat ol (D-()111t t:-t,,'cans of tomatoes doloi' 

:1 i 1:1(p! i- Ulkrlowr. 'I i,:: i ad:. hivu Vhealth hazard I tik, arll(f f I ll.llerml : j o;,if eateni. i, asupply from k.llut ('llti ttJ)II toosfresh market) couldI i ,1 v iable 
(the i -)Vcanned tomatoes alternat: Jv(.would be from 'Thesefresh stockextended shelf-ti and therefotae. A pilot hive ianestablished to iet er io 

znnng faci lity could bon t,:- 1i: i lity :Ai t c 'l la i C pat i . 
8. TECHNOLOGY TRA14SF'il<
 

In order 
 to attain ACDI p:oJect gJoals,within the project area should be 
a Lew select gt izwersidentified.
should be on the basis Grower selectionof desirefunction, to participate,and agre abilitymernt to .h , t-echilology to 

growers. A(2DI St.it U. ucul wo r 
with reighllol i ri 

growers 
1 

I u-c,:' y wiLthto estabish th.su s lect:eodduciG!,l'I arveSt ,tuechnology ZtidI )()sth,rvauLto maximize product It,.1lity. 

BEST AVAILABLE DOCUMEWI
 



Periodicall y, Po iqhboripq I
g wdemonstration plots and 
ers wro Id be invited 
to view
liel isyb
practiced by the selected 
to o,:pl vp teuhniques beingwt,.
personnel would also be urgel t 

;.CI. r uI'ral Development
atLend 
threse trainLing sessions
and then take relevant information to 
other growers in their
assigned areas.
 

During 
the .irs:;t y r : 
et1 .'wul-
minimum to assure that AC)! :tall 
shuu]d ie kept at a
 

capabilities have suffI i'ent time and
for adequate surciFevisIurn) andsecond year, the number ol 
1z itljnyt. During theselv' ud (i owuisa cld h enlargedbecause of experienced gained and the increased, grower training
received during the first year.
additional training through 

Growers shouild re(:ceive

.'Imlulwl me('tin 
. anid discussion groups.
 

Scope of the project Cot.ld Iebringing TDY Special ists in and 
'l.rgudIthe end year by
tocu.a rig o| p, aessi ig technologywhich would enhance project goals.
 

BEST AVAILABLE DOCUMENT 

/1 



FINAl, H ,'2l*'MFlHjATI 
1. MARKET INFORMATION TO GROWIE'R; 

A. 
 Develop marketing informatioh service so growers can
have an understandingB. Relay quantity/pr of market sWpply and demand.ilolil- on Io 'rowers s)adjust quantity they canof I I to. I la i k t and 
C. diversion t) proce.;fu im.a.Assist growers in pil-lint-inlqhgdtiyear's market :i,'an; biaseid on previousand antici paLed Pluduct.ion fu r current year.
 

2. ENHANCEMENT OF' MARKET QUA I ITY IROi )JC'EVll'I'I II IMPOVED SEED 
A. Obtain pure lines of open p)ollina [nil .oad. ls,should Tumatobe rustrictuad t RomIia typ" ;itAnd PossilSet" y "Hotfor observation,e!dlwatB. Increase iun.seed for di:;tribution to gruwo is.increase Actual seedwould be by selected growersthe origi whiclh rpceivednal pury l i..D. Tr a i (g U WC . Maintainn a lPinlimumlI,j o l1 ". I s,a v e Lh i r uw l .s,;pply ui 
 htionj 

future i nlcr(ease 

ll oc "icuud in.r
 

E. Encourage as hI tdudChadian Agolry tu piaodneThe itifirst & hi ilute seed:step would beof to br ing seedthe country, in Irom outsideincri=se
and then 

seed of promisinqgiIiiku the. v iti tiesa',,ls, availbCle tLii ]. iuwers 

3. HARVEST MATURITY 

A. Tomatoes -(1) Harvest at the "breaker" to "turning" ' tagestea crates infor fresh market distribution.(2) Har .'est "pink" t "ripe" st.nnfs in iiiiiiii * tisus Ior
fresh 
m irket dis t ibutiun.(3) Harvest "pink" to "ripu" s. t:jpa'so t I pi ,or. i ig".B. Melons ( ) Harvest at "Iodil id-'' to "lull-slip'' .Ltocl
C. Watermelons 
-

(1) Harvest at full ripe stage only 

4. SORTING AND GRADING 

A. Remove overmah:ureB. Eliminate prod oproduce that is badly mlisshapen, damayed orin any stage of decay
C. Separate minimum maturity vegetables from advancedstages of maturityD. Protect havrveitel V goq u 
light 

iu 1l 10ll di rect Iiy.s ul ziih-and provide couol I wheii poss;ible 

BEST AVAILABLE DOCIMENT
 



5. PRODUCE CONTAINER EVALLATIiN 

Optimum containers for produce handliny are not available in
Chad. Existing containers will be evaluated foreffectiveness and prote tion. se ci, ex isting containers may be a vi,0)le ,tten;r i , if mdil icat ioi.-; CCil be made toproduce stackitojg Utterl'l; hlilaid v -,,v t maturi l, . Comparative
evaluations will ma,,be ij(,tw(!,li:
A. Standard tea crates & current rillang ill pi duct maturityB. Standard tea crate olding only ear ly stages of tomatoes

("breaker" and "turn ing")
C. 1/2 size tea C ra to vs llao 1atIuI i tyto 
D. Plastic containerP Ila l dil outside of CIild

Evaluations will consist 1 duldh iljt 'y (I .nt 
 ainer, 

longevity, cost, and protet'ion to lproditA. 

6. STORAGE (TEMPORARY IOLD[[IG) 

Storage at Kara I is not a vial ie a It ernat i ve to N'Djamenadue to the reiltenes!; fii cm markets,t e siu t Ldirat ion for
handling, the need to Of I load, thel re- load , andavailability of trucks. II evap rat i ve coo er 4i I I beinstalled in N'Djamena and evaluhted tocatofor holding.
Variables to be considered:
 
A. Tomato ripening rate 
B. Longevity of product
C. Color enhancement of i ipe tuoicatoes 
D. Stability of supply
E. Economic benefits to, groweis & consumicli s 

7. ALTERNATE USES FOR TOMATO(ES 

Overmature and ev? I. I j,S;upq Wi l processnil 1,11leconomically el i. at i. .:i) ri,4:ilities at I ,i I ,ciid playan important rcle in th:: ovaliat tio . The p[ui'.:. +. product
would need meet:to ;taliii .i of uc ity cif i ivai r,!llt toimported products. Varialdes to. be considered: 
A. Improved drying for milling into powder
B. A bottle-pack for pi imary use itn the rural .siti- i 
C. :VaI] leat ion l f " to .i'!. --1D. Paste oC c( 'ittitni-C It. , et~, 1()C'LtLthe utnt ;I i ilfn a eas 

8. TECHNOLOGY TRANSFER 

A. Work direculy with select growers within the project 
area to mcdel prodiictlion techniques and pon, th:hvesttechn I o)g$

13. Estab~l i:;h h l ,l:t, [ . .it filiaL:-, allA cundl £cl' I i, I it 1, : 
select grawer site., I or othet growers i i lI,( -u,,iC. Assist SL-EDI;V Rut ,i I ev o l C .menrt tecin i ci Z-ns Lu 1
relevant [,ostharve.st technology 

- 11 
and encoulrJge t.hem toctransfer such information to other growers within their 

assigned areas. 

BEST AVAILABLE DOCUMENT 
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http:ostharve.st


9. TECHNICAL SUPPORT
 

A. TDY personnel 
- A processing specialist should be
brought in 
about January, to further enhance the
project and improve t:he economic 
shippers, and hand les. 

Impact upon qrowers,
A pr'Odic(:t.ion/Jostharvestspecialist should he hintoulit in lIte ,JaniuatryFebruary, when or earlycrops ire b.ing hitivested and shipped. 

B. Equipment and instrumentation needs for postharvest1. Digital thermometer/thermocotiple 
- for determiningfruit temperatur e int remote aterat; ofI a container 

or ho]ding rocll.Dial -liernumltoue - I or 2. deterini htciotnIl.: ft producttempera tl lre,
3. 

LI0c0rge tetiipera!,oi e (general use).Refractonlete- - to tletermino tl.o sotidle solidscontentt (degree of sweetness) of7 horticulturalproducts. Is ir aid in variety evaluwation,quality re:ent ion duriig shipping and marketing,and g nerail cciditi oln of' tie vuiqeL,ah(l .4. p1l met.er - inlitaiLes the dIegree of til Initness ofproCu(tS SLICtl IF, tOtiialt, 0t-.; e,;l i tieas to of tomatoflavor is the .:1oihib nation of sl;ilorl.';/njiji; (can bedetermined by retractottieter & p1l leter.5. Sling psychrometer - determines the relativehumidity of' tho .iir and indicated t:1i otf*ectiven
ess of an ev -, ,i i)t ye ctoI(lf.6. Chlol'ille .st 11  c Ill ntli i t -1, t.i iVeinfect :11t of II i(: l de;11e t-i i l o 

dis
iiili s;, parti ci'cirly on tolit :ok.s. 

BEST AVAILABLE DOCUMENT
 


