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transpOlt-f-or agricu't'ural-p''ducs r;ow te InLerir Wh.gmret ---------ortunat4ly are-8 re" agly, unjreghhte nd, f veuCy syErML~rs ise ofL~rednr 

E;pJAY" a Lm f:'iy re~l~u~ ard~Joi;kng Lho~mlnltstry o0 

infeta. rojects. to address~ n2"ny Of thsp~ol w are undearwajy Inw~ Sf0 1he1 coe-try. Area developwent projects (ADP 's)ith tre r rihet grlccultural coufluie, are provliJin? improverl C{ iision 'Serviecce creCdit aL1oi -Oiu0-'tnpuLSq LhreUC CuunI efi~' BoDng a ~Nl obf> an Ccoun~t for'55 -perceht~of L(,bria'g ti ~.hAd, 6~~oto
households jgrowfing cocoa8 ig cofe nd2~.~ 

p 'Cent. Lbia8rc co. Fee od are also. beilng,,l~ in .W:v.>U-g 

Lhoa f le World Bank's Fi~fth Hligh-,y P~jc n rp pr oject waintena Pofeprimarda 6nd seodryroas
by ll)(Lbera RadMaintenance, 669-0200). 

The greatest and most 'fundamen~al cuustixiInt Lo small farmer7 Sricultur., howeiver,: is the low pro ucCivt~o tienil y ecntiy complot~ed agricul'tural 
a~ir 

-teWrd wicuiae~jet 134Tk',3
1~braA~lu.ua A sumodtea an'd, the Report of , tileV.S. ector 


A'e'detal isinoAgricUujuredIn 
LiberiaC(the -".Canculi" Rejpi'L)-Q Sbo'ch emphaizhe th0 ow prodLuctvity of Liberia's frmfers the majur7 as 

The Ieenviionmen~al problems faced by Liberian smnell-farmers a're '4typiLcal of 'maiy, tropical, environments. 4Soils are lklteritic, typt~iita.
 ,jh n, frae,.1e, Al& quickly exhausted. .Tropical enviroronn~ factors
 ~hance enY disess add 'peC''s which conflr.xna ntIand nnimall rd cLM
Yield Il eea r very low. ' armers use A slashj-and-bura, sBnm~&In: whick land Is, reurned, to fillow' ror se~ven: to twdlvc! years af Ler prodICii1j. a, singlefield crop (usually, rice), 'po~lbiy .followed by. a-,vegeLableor *~ tuber cropi. .The great :dewan& folbr 
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motivated 'st&ffiwill depend. to a 
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large degree -onl the quzlity' of.spporU
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recreaional £fcilitieu. " 

The, expansiocn ofCARI's operationsi ji.a ce a burden onl general
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maiLement library scierice~and 4maintenance. 
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-. P~L,00 hav bLe'en idont,1'o~d(Io l'ol-y iiff til tit~s 'i dcpau ti

L rinitc a (1,2 VL ~L,' I )1 Ie1 L 
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SCHEDULE FOR I[IRING NEW PRSONWE;, 

YR lired 
(COL FY) Position MInlmum

D.2partment 
Qualification
 

To 11lro 
1984/85 
Out-Station Director* 


Out-Station 
M.S. Agr.
 

Out-Station Technictari* 

Oit-SLation 
B.S. A},r.
 

Out-stotion AgvojjoIsL* 

OaiL-StaLion 
B.S. tgr.
 

Agricltural Econ.* Soc.o-Economi. M.S. Econ. 
Hura. Sociologirt* Socio-Ecoiomlc i.S. Suc. ScLenc 

1985/8u StatlsLician* 
Research Coord. B.S. Ma th. 

AgriculLural 'con. * Soclo-Econom[c B3.S. Econ. 

Root & Tuber Breeder* Crop Scienie B.S. Agr. 
1986/87 Vegetable Breeder* 

Crop Science B.S. Agr. 

Oil Pal-m Sl)eccal.IsL* ('Cop Science B.S. Al;r. 

In;trumeut 'eclntcianA S,)i.s & WatCr Diploma 
19L7/88 Rout & Tuber 

Cul Lur 

LnsuI Crop Science B.S. Agr . 

"SL* 
LJ.brarlan* 

1,Ibrary B.A. Eng.l L:Ih 
Weec.I Science* 

'lal31 Protection IB.S. Agr. 
1988/89 Tree Propagation* CoTlp Science B.S. Agr. 

Sm-Il:l Rumineni SpI'c.* Animal. Science B.S. Agr. 
1989/90 Voterl1arl/ Animall Science . B.S. Jlo. 

Para 'sit lugist 

* lIndiates min; Lun new staff requLreneLts that must be met .(n first five yo.'ir:; uI" pro ,,.'t. 



JatzaIf 
L~~~~LM 

is1kil 
I h 

11,n 
malJ ~ 

Orop1 'iA nc 
A Rc tu . ~z 

.S 
~ ~ 

A 
~ 

-'$cL 

o *s J.cntt1 ut Lr 

L. 

a1,Eci ii Ji S 

Lig 

A yL;~ 

Soil'~Cnserva t16/ 
Ha1a Ineiou Spec. 

Soils aild~1q r 

J ~e~r nePu~e Bo~t r ~ <Cr ~ p S"~~ neej3-

1) S. A,,r 

~'S ~ 1 X-~-~ < I 

-B. 
S . Ar /,~ 

19; .85/86, 

A' 988/89 

i~i)4U 

199/9 

-' 

4 

--4-to be Fi1cdjI f 

AgriculturalI ,eon. 

A4rC lISuc1Itr 

Ri'ce GceneLicis~t 

R(II---J~Tuber Agroii. 

~tL Tre S pecfil.M 

I-eteoroiogis L/-'2 ~2 

Swine Spe:;dl 4 W 

I Jnd Lu, is AvtabI 

So iu -E>S&~conomLL.. 3 S.k co 1 

1o1 . S I~o 

(;op S[~C.. Ai . A----2l 

Ci ScUjidence B.S. Ai'r.VD 

(;to 44 fi -Sience J. Ar . 

~ ~ '-~~ 4 4 4 

Anma Scinc B.S.. Agr. 

4..4 4.4 

-,. r rubra L 1ef-L poc P-dtaUL Pl:LCt "i BS A,,r .9 . -i 

.4L 



I b. 
IIIP' 

fti -~1?J.1 o e 'eI c ( r pit., Of, J rjc w ' pane
 41 part
s1pa~

pestfaer --t re-ceive '10 rsn easo taid, cac~ nledur6rl ar
 a eo tr t e~~o4, be1ye who ade ± an 0 C~U trars rined iT he
 
iesn ' '1" nli 'prse t:ta'-
"'b: wrnonhare, be atdf6 -f~ated 2t er ecnicaa, bot e i n g 'oaII'd o rs a ad em ar, ors M.S. ti--os nd c f e c s. n pr '. 11,.1. p9~d -~ L~ ut for si pbr ttci as ato tlee 

heloe P wilLrov~in-id ~o itU1)C' 8 PhD [or dsto or~peuvlnt's, as andl the urxe~ft ~o n n. ompliuer cal~etrlpiqu Alsug 96~
 cm. tci p calcour ~es imd~b i toa wutatapoi
 ne

~mi1\iq~i the arra. e1 

Pi~d her 
oftte i ns ,workshOay d avrs coiifer i h h priocu, jnt hdill Proid r~~

fuiidA!fo
 an&~hi
 dere programsiniesat( n L foV _CowpliL
 ~ ~~~~~~~~u d rWIJtb .1 ij2e y~ Pr c r w n o 1~
>A~~en~~ao de Cibed 4nteC T ~pe3 t±o~ 8c f~a d Aixi 

-jp 
tr Wil 

~~~curn c npeue is uprdnh~upy~ c
 Ah
 t of projecqumnds, it allcatodtao 
t~eara 

i iCit e sa p ~ 
f
i n 
it 

y~ e 
i s flin1 'borato± aonstiua rahe e l c ryln r a n n ~ i u~ ± ~ ~ s a 

L cIi a s stl c c r be~--;-r n I 
n ct 'C18p l 

ucreen -wl be hatnlesbafC Prcriint Agn'a Idcib~ evc 'i i e CplwA~Lato e'iaadAne 
4eaw,
 ~t e-d C n trucn~6ttin Sy Vu ee a toc ' s
 

V-t~L~~ij
 o dthemaor projectoinpt ies th pail ewprain CAR es Aproimtey 'oj L phyesi~cl tl milTo fpportjh e w stf Cirwl nL ~~~Lo~~c 
cosrcin i~u~~i pouefundson alloate -'4 ne staIUVJW.Lhoion, ddtonillboat s~ndsuraI 

GOLflinfput il 
nldeCR' 
exls ~i.gi
 staff arid operations

laCld n 4cLuint _at' o nera tf~j' J
 Ccn ff r tl c a s sa c 

U-~ fo CU mao o a~ 

1;h A 'I ' in ant proropb l (hrouigh trecrp 1986), pa.rvs o nology4 ( ru 'Qcme, 1984) d'uh190
 
mycoarlb6ate ,uncis thrOICJgi £ i 

Iniadiion, tho1eB 

Sfor rlt' ~al' 

ut Ag iutua D lopinont
 ii

Iroj V~i etc tri la 'rid :~ arc -~~~~~ , )-t I pca 

C 



I~pI i. a ael a7 
'in o cz of~o t~o~~XeOW4Wc~j 

N, ~~na4 

teuhrati'ADP onal ofmlvil ro door il~ h lann The,' cf doDLinwr 

e rO~TIIL etLnua4 ldtePann rljc 

irtha new~ExLension Emauo soncl.Lon at CARtI4iiet~ I~~~~
 
Elanc oji. , Tte 
E'xenion Lia.!.Gofl actloii will train field extensdci pinmdate in Llie technitcal packages developed for farmers by th repctv
 

rsac ptatasts fro CA 
f 7

ThUe~ appvo p i~ enfrarir8 of.eLvie natLlnw;ide extension yn:t for
 tusstne amesrqurs dt~oa anialysis i before a~rjc ca b povd t uvlole c,url sLrri, hein support. to a na tIonaiI r~sW m 

Thudeeoment (i okpi ItcahIii flJ tjjpropria l-LechirotovY, fo
 
firdrL-8onortton resultsws, kI'Limuoi
 0)1' oi ))ron cl 11.1 t Ie l 

havailnbii~t Lu~t'dy an oprowIai , I4 ev~t Uatd, her d nio. 4o~nt Ii LL14t.~i a~ 
'fIi th A1i;In ILofa, ,Nilab~a and lt,So uunLiecoia Luuffi~telc lljiy i:,f~u-lUt'-'' ;, present~to Lransfzr new Leholpo d-vipdb'yCARl ii7'tiiiuinearf liutU~r(-* atinof jj arniers In .1,ccout y;& 

w1 to he argst popu prgosv 

Vurtu ii8 
fotcusj 

f£Irst two, yr a-ri of LhQ projacl, the reoaiarich prugrani 01-L primar~ly on' addrosstdru,. prdtICbo lconLaL1 ICl'INtuba, Loay: IGcrantd Gedo1h coun~ies which 'alread >wi yn( offsLive Ox-Utoil (ill Protwsi 1 1V14m1 

Z, 



2-

~ic 2.~$~aLac,$. iIinr~.ini pi ~ 
P oT 

d wl i1~nT;f orI.- iin nc ('s3. 11, ass f1rt2.5dmitc fc0
 

Wloeeder1~ed £rvhm recenit exp]rIJenewAith othieri tSIDWJ 
PIarLtCtpnl., 
.I are on L Csts IIWThoefr L~ised ei C01 3rUlion 8re

bisodLoil I' l;ra dciio 

bIL111utr~i asconudLLy~iiQedii LtroL btnLorooecn? oVe ~Lha 112Cc h 

Jo aiiio oo& 9nd~I recent cunsiicti , 

~,project. Thus, equi'ptlnt costsLarU giJvllIngeneal rns. .t 

Lo>tcal support' co6;.ts fin,'nced btyLile 6tpnt Loc ude fuel for Clio ) 

0 lIn I aIassil-in teIll~iVeh-cu -indbck-up gLunralor, Mt1.ceLlnneousj< [Mallshel-i~es f~~rcsardlpro jecLs,< Velic1e arnc1 h~using wants ai. and micellanous caservces.
 
P I ct redIng in f aLLnaLsfrtnyasLL 
ihypulnac 

of eigh cent used as ra t pe was COISLI I~i e es ]-iu~e oi: the .S .r, 

Be a s f t e r a ny O s f
uc o th n ni l s ~ d ln w 

1)rfus' al stffermani Le C01 We' 198/0L'b11un tcjlevestuhinchi7> bte h~£Ls,fU rave 11. 1)cppeF 6~ y 

cLd b1y qb64,o tile VeLl~ll currL3ini eXtDwZiTLLIIC ira ~iiico budipe d rUni4 RVU rioLnallo6cate~d on a Llmty4,sia. M:discuused Ffu'11 t ill il idL~
Anu.1sL!4(Annx D) th .~,, p CI~hL: (,,nil cr~Ilo; wll11r' bbly ctaiu.v- fo e6*gIiLyers ailowin sn in a iIfly VLI&JrUWLII the~ UQJ'L DeVLe.l a7 

* 

Buge hch fulids O'tU-. 

~roje-nlll thin reduced -,rataver 00e lifeo i64 t~jCLJoid re a1UT1L l-11J:ummulaL:2GbaflO cout. Uf4$t~ ~in~~iL 3 oless , hi[
 

itiC reqired by tho pIrojeci. UndeV LliffI ne.rl'J,' UARI>~could coln 
iilL to. 

Lao n L.ie eent thaL futre bu-Latoa~ pr~ove lnrflli to -45 a{!' iioda in!tio and t IIne ierntla asu o~C1t adtQ o ful cousao
itcravdstfflves 

v
il~d urb thtlproje'. EJlimi L-igi tile mari c. 

. 

l),11C.11140 -r~gposinas ro CRJ'abudet n vuLlla Ir~il 
'6r ~ ~ ~ Jo~nilcftsyo4m~b ~ ~~~na4" h.-' ~~ r-r ~ o"leLhae~ 

O U11 Ll '-; 1 6' '1A il) 110 I L il I w n 6 11 1,0 ; W d n ' a p 1 1-o x t m it. I L i -c ii w 

http:f1rt2.5d


4
1 

i0
 

1
4
 

rq
V


 
(3

1
 


0 
co

 

Il 
rl

 4
74

 
' 

~ 
-

;' 
1 

4 
' 'f

l',
 

K 
7 ~

7 2
 )

~
**

-'
In

V
)4

 
-

~ 
m

. 
~

J
"
 

~~
~ 

>
4~

-'7
-'-

>
-"

" ~
4)

-
>

'4
4k

4~
4~

' 
44

 

'4
44

-
4

4
' 

'~
 

4 
44

-
-"

-4
 

cc
'4

 
.

' 
44

'f
n
--

r
~ 

''
V

h
C

C
'~

' 
"0

 
4 

14
~0

~ 
~ 

tn
 

'n
 

V
-

4
1 

'o
'~

~ 
.4

2(
''4

1 
"4

' 
-r

4
 

"
'1

 
44

'4
A

'"
4<

ll
'4

 
-

4
 
~ 

'"
L

4
 

V
~ 

4
4
 

co
 

ri
"

 
4 

4 ~
j

4 
#4

4 

' 
'I

n
 

4
'Dl

o"
"~

4
4
I 

44
4 

A
1r

 
4 

" 
4
4
4

~ 
'~

 
In

44
'-j

 
~

4 
44

 

e
 

' 
4 

-
4 

r 
' 

o
 

''' 
-&

 7
 

4 
-

~ 
~ 

~ 
~~

~2
 4

L 
V

~A
j4

>
~ 

4 

~'
 

-
'4

-4
 

# 

4
 

4
 

/
j4

~
4
"

'"
"

 
4
4
 ~

4
1

-' 

A
44

 

-oto
I 

4~
44

'to
U 41

4~ 
4

4
-' 

4 

4
. 

f4
T

4~
4

4 
n 



7able 111-2 

Prcecte l Toa!GK. E.-: rres for Proiect by OB e a 
($1,C0's) -Budg e 

,, t Year 84/S5 85/36 86/87 87,'£E 83/89 89/90 90/91 91/92 92/93 93/94 Tota2 

--.s ng CAR: Ohera
t iCIS 
a. Ferscnne! 

b. Su;,07Z Ccst3 

d. Subtotal 

1,060 

5CC 

230 

1.870 

1,060 

580 

20 

IE70 

1,060 

580 

230 

1,870 

1,060 

58 

23r 

1,370 

1,060 

f80 

230 

1,870 

1,06 

560 

230 

1,87e 

0 1060 1060 

580 580 

230 230 

1.870 i,S7C 

1,03 

580 

230 

1,670 

1,060 

580 

230 

1,c70 

10,600 

5,300 

2,30C 

18,700 

f. Tccal 1,870 

-3____0 65 

1.900 1,935 1,970 

140 

2,010 

400 

2.270 

95 

2,365 2,460 

690 

2,560 

790 

2,660 

3,300 

22,000 
2. Proiect Incre.en:a, 

Cos:s 

g. Ferscnnel 

h. Support 

SConstruction 

40 

51 

56 

51 

68 

51 

8 

PC 

'00 

i19 
ii9 

--

152 

0 
170pen
50 

164 

221 
221 
75 

168 

272 
272 
75 

192 

371 
37 

100 

200 

08 

1CO 

1.22E 

1,302 

40C 

k Subcctai 91 

iO 

257 

--

19 

15 

323 

5__20 

269 

200 

572 

200 

660 

200 

715 

200 

860 

-

708 4,58C 



Tahle 111-2 contin-jed 

C e. "Z r E-,/_5 85/86 E5/s7 87/68 E8/89 89/90 90/91 91/92 92/93 93!94 Total 

iatizn --1. 10 4 29 29 97 145 193 281 25, 1 ,"6 

n. Total 91 267 123 352 293 669 805 908 1.147 966 5,626 

i. Saye Dube 

n. C :scat'c.ns 167 167 167 167 167 167 16? 167 167 167 1,671 

o. Inflation --7 14 21 28 36 44 53 61 71 335 

p. Total 167 174 161 .13 195 203 211 22,0 22 238 2,C05 

Grand Total 2,1?. 2,341 2,239 2.50 2,503 3,142 3,38! 3,588 3,935 1,66, 29.531 
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Table 111-3 

budget Ycr 

Col Incremental Expenditurc !fcr Pri._ect by rOL Budzet Year 

(in SlO00's) 
8"/35 85/65 86/87 88/ 2P/39 89/90 50/91 91/92 92/93 93/95' Tota-

Srsonnei 

a. (Number cf New, 
wires)
(Cuuativ' 

N. ('umber on Staticn)-() 

c. (Nunber in
Traning) 

Salary Costs 

(5) 

C-) 

40 

(3) 

(6) 

(2) 

56 

(II) 

(6) 

(5) 

68 

(14) 

(8) 

(6) 

88 

(16) 

(9) 

(7) 

100 

(22) 

(16) 

(6) 

152 

(26) 

(15) 

(11) 

164 

(26) 

(16) 

(10) 

168 

(26) 

(22) 

(4.) 

192 

(26) 

(24) 

(2) 

200 1222 

Support Costs 

-. (Number requiring
Suppo-

t) (3) 

e. Cos: 51 

(3) 

5! 

(3) 

51 

(5) 

85 

(7) 

119 

(0c) 

170 

50 

(13) 

221 

75 

(16) 

272 

75 

(22) 

374 

ICO 

(24) 

408 

130 

1202 

A00 



Table :i-3 Continued. 

Budget 

Co n sz ru c 

Y,:3r 

tio 

84/85 85/F5 86/87 87/88 8139 89/90 90/! 9i192 92/92 93!9e Toca. 

--

g-

h. 

i. 

Number of No-ises 

Ccs-of Eo'uss 

cchtr Cnczruccion 

(3) 

[50 

(3) 

150 

50 

(3) 

150 

50 

( ) 

200 

(3) 

!50 

50 

(t*) 

200 1Oc

S.j. 
k. 

6.i1. 

ro-. 
!nflaclon 

cr4r~ Total 

. 

91-
0 

1 

91 

.iw 
16 

2 

273 

5 

1 

I'S 

41 

3-

354 

21 
36 

3 

592 660 576-'6'-
117 170 

6 

689 630 

222 

937 

317 

1183 

7GB 
265 

973 

ZS6-
119C 

5770 



Table 111-4 

SUMAPY COST ESTI.ATE AND FINANCII-L PLAN 
(in~$10O0's) 

AID GOL Total 
FX LC Yetai FX LC Total FX LC Total 

Technical Assistance 7565 --7565 .. ... 75 5 --7565 

Part ---- -: Training 249---2498 200 440 640 2698 440 3138 

CARl Profssicnal Staff .. .. .... 11388 11388 --1138 113S8 

C.ART Ozeration .. .. .... 9072 9 72 --9072 9072 

Con,0oditi 1331 1331 2700 2700 1331 27,33 40 3 

Cona5ruction --1153 1153 --1150 1150 --2303 2303 

Miscellaneous 675 905 1580 .. .. .. 675 905 1580 

Ccntingent} and 
nflation 5104 750 5354 80 4601 4681 5184 5351 10535 

TOTL 17173 2808 199E1 290 29351 29631 17453 32159 49612 
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Tab]e I -,5 

AID Obliaation Schedule: 

(in $1000's) 

bY 8 4 3180 

FY 85 IG26 

FY 86 2L) G0 

FY 87 2?30 

FY 88 1990 

FY 89 2300 

FY 90 2190 

fY 91 2700 

FY 92 111.4 

TOTAL 19990 
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Table IV-4 

PLAN4 'OR USASI-FINANCGED CONSTRUCTION 

Cuns truc Lion Cost Year 

Staff Houses (4) , 318,0" 1 

F"ertiilizer & Chemical Storage -20' x 30' 27,600 1 

Fish Res: rch Ponds -10 acres 40,900 1 

Machine Si d -20' x 40' i6,000 1 

Fencing fur Resvarch Plots (2 miles) 10,000 1-3 

Agricultural Engineering building 
5,000 sq.ft. 230,000 2 

Library Expansion 25,900 2 

Tissue Culture Facilities -25'x 30' 34,500 3 

lent ProtecLion BuiL, ing 230,000 3 

Exp,' ).( of I ccIrILcal C pa;W I ty 220 ,(. ) 4 0"o 

TOTFAL,.~ 32~~ 



-i 

Procure±ment 
I or a L 

wiL be performed by a procuroment services age.ncy
 goods Pxcvpt 'Vr VWhW.les , (PSA)
 wln I vo'mpuLvr:s , cost procu t, library ma:l-erin Is, nd prsrl , l ', audlo-v.suaI 
lI 

I= I
equ!p,;iL. be contracted L.Uh Lho ISA w.11 to CARL to du the procure eIt, arravgements USAID will make for selecLion Lle (in consul.LaLLun paymet[. with C:ARI), cunLracL[Ip and 

Vehicl,,j and mL[ni-coupuLers will ie prucured dlrectLy ot.,her U.S. by USAID or govrnment soue agenry. L, l)ratry books AID's American Overseaj 
will be purchased Lhroul,li
 Book Company c,,iitI'acL. 
UISA[. parchas, audto-vlual ilay choose to and darkroowl eqiipmen1t1: through S rvices AdminisraLion Lhe U.S. General rather than have th I'SA procure tlein. 

USAID will be responsible for procurement of local cost items.
 
Details 
of procurement procedures, eligibiity of commodities schedule and the for their procurement are found in Annr N 
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V. MONITORING PLAN
 

['JCtI monI.tortlug 
WIL. be WLe reunpunal.b.Jity A3ricultural and Rural l)eveiopheilt of U: AID/Liberla's Ofice. The present the Phase l.oJect nanagl:r for I project wi.l continue as project manager l'hase Ii. f..r 
The technical. assistanc-e coptractor, adluinistration, 11 conjunction with CARl's will prepare an annual opproval. Thiis will 

work plan for submisslon USAID plan provide the major for 
they and USArD targets and benchwarks can monitor the project's; progress. 

by which 
Include an annual The work plan should technical 
p.an and ubt; iauce p Lan, training plan, procurmei constiuct ion plan for all a's me funded also set out major objectlives to be at 

by Al. U Eu:ond 
pr jct's ,ned durlng the year outputs. tuwarhdthe In addition, I required 

It h-uld Were=r concurrenit actions of CARl and other GUL entLLies con'tractor will submit to meet Lh se outputs. The brief quarterly prugress Directr reports to of CAR1 as well USA.ID and Wie as more detail d annual. financial repoz' reor'ts. Quartnrly s will also he submittd in conj ,jnction wir.h the quatre y and annual progress reports.
 
The coutractor's 
anuual work plan will lave CAR 's annual subission of research 

to be cloally coor.linated wit!i proposais to the The Technical Coxitttee Techuical Com.tt:e. L a subordinate, body of Council which te Agricultural is supposed to iFesearch set Liberia's agricultural (It has not met research policy. as of yet). The Coutcil Agriculture and includes is chaired by the Minister of government CoRnIttee and private L..:,bers. The Technical in composed of representativeB of the Agriciltural Council at a technical levt.l, CAKI's 
Research 

D17ector ie Deputy Minister and Research Coordinator of Agri-ulture and for Technical cha'Irman. The Affairs, who serves Tcinical as Comaittee is efLctCveIy tile C.AR1 (see Annex g vet ll IF, bo,,rd of C, part L.A.). Te:hni.cal Commit: The AIl) tee a l partci p.1 
project-indriv.,L will i.kewiu n lit; review of sit with tile ;e, tI oeAID )pro.]ee ri! earch prop.n;a];. maannge r : dL hitTe qu.art.rl.y nli!cal. C0mm,tt.c,. will to review CAlIU. ' quartLr] y pr.greuu, repu 

muet 
us aad IN: aInn'i reuea.c'ji report.
 

The conLractor's 

CAl . 

annual wutk plan develope d JuintLy with
 ill set: out major cawowodity procurcinets the Director of

project managrr for each year. The AID will then prepare a procuremuilt schedule monitor the by which he wfll PSA'a progress in obtainuIng the commoditie. 
Likewise, the contractor's annual Director report developed jointly with of CARl will contain a conustru,'' on 

the 
supervisor will plan. A contact be responsible construction for monitorIng construction USAID Engineer activities. The will monitor the coust.ru:.tion contractor's performance. 
ilally, the project mana.r will make s ite vitlL ca average twaJ-to-three every week to monitor project progress. 
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Research adminlstratlon funcLIons SouhLy a.d provides goud, UffIclt It support for the research s;taff. 

Extenision lilaibon provides the exLezzsion services wILh i forrm;atten and coordkiL.CS CARI p3rticlpaitlon in extenslon. 

Tiwelnty six n v oihire staff for CAKI'I on board along '.ih 'Jpprop i-a: 
StuppL)rL SLalf 

http:coordkiL.CS
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,... ;dcumonb'rate2; %CAkL4' anIec11LLI
0j! adiltilJeirCLcosL 4buirden of 16 now.' ~ C111ployous unde lt:a' pro''tbuIlg.'oIr' iovoi 4w Lh H~Ub.9ii~ t I .' IbUdt,(LomsL
~, LL'~Laikes oconlomiin uicature8 oLhuri cInt areat.. Lio, 10.._CUr~l 
4'''inutL 
Of 26;new e'mployees, hwever, will amiount-to n4ai.:Ly, $1.0 umllioii a 

Givenl Lhese recurrent costs ao'd the cidclUtlonal. cost-S of tbliiproject, vj.LI 'Its econic retrnsi make It just~fiable? ESIta tLng ct-ozw e re turns from *research'4I highily probleniazz'L.However, one prac,,Lical MeLhod6og IsCU Calcula te the economic benefits thtwudbrnee to. JusLify the. .4
'p17.0jct..t econoiccost and to judlg(!. the ptauqib Lii y of such 1.'OnIcLs ~ bc ing, pro~duced1 by1.Iee ,projcc t. AS LIIC occ-immle act Lyns di~roms iao I'lI zit, V.fl y sria I1 a~* meCL3 n L LU'* Ii r;odluC L Iv I Ly o 1 au~~iI.r ,~ ;w1 lu 

4.'. '. ' won h i ut~ify, ULI(3 fl ULlniL costs 'of Llm-J)L'(JucL . Fo r cx, Ip(4 I LI percent opportunlLy cost for rdcvelcpmoaL c.iia iii a1b~r1 coaje~'
-Ili. al) rite h CbiteWo r ri.nk.; 141111a JU ljio1rl~ct diseOnUtI rate
~111P] Led' to project costsi, on Incremenntal

4 
I LlIQ 0.5 percent, inurtase iVale

of outptater-projetyer10from the rice, tubers; coffee and cocoja 
4' . typLcaLly produced by' smalflholders is more than adeqlite to payfr h 

Ii, rural, population and current :uvahi trends) appears to be a very m~odest > tvrgeL. ,of courne, growth inl ouLputz is only possiblec if thetechnoloy"4 gvmrnL'ed by CAI Is adaipted Lu farmeru' resources and Is commuricatud. Lo furriers through the extenrsion liaison 'futictLoni ald Llic cxLenmilui 1uy!%LoIn1. 



VX111 iTIATING STATUSAND CONDITIONS AND CVEANS 
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THCNCIANALYSI S 

____hn___aI___ tat~r LI , be'rian bmaj~jl Ifol~der AgriculLure~ 
Thesmall hlderis~the entrml foceus' of Liberia 's arclua dev
 lop ents tra egy WI 1 agricultural deeo'hJtaigr";1h tiee ptioniof, a Jfew industrial-scale r plnainvrtal, l f briaS 150O -: X ousehiolds.~ Diversifig d1 

0,, i ..tnits6 are sma L lholde r idOOO edexpandn fiirin' J ,.anng riiir*a1 production* to meet eribia's food nie'eda ndjurease bxport7,ea'njS will-largely dpend'On Vihese sajllders. Likeiise; raisiing 'the Iiniiom of thesje.farmrsi1 ~ ~,p>:<have the greitest~andi most 4~ dJ.ict I pact mnte~rbe of poverty -and4 
mal~dis tribu Linn ofincomie' in Libevia, ~ 

YJrual all 'Small holder ~rwrIce,, the nai ons stal o
 
~ ; ypi all ~a'1i hou~hn d grows 3.5 1aer' of uland,-rice yi~eldi~ng a average.
 1,0 J bs. 'per acr e. Th is baroily meets_:the subsistence req iremntortil ~ ~.a~erage far ushdwlh contaiLns six members. A few 2 rmall ht6dtrs swmpri~ in lieu of, or 1!1 addition to upland rice 0fLen .~rice is .grown for nale, or in'drac se~"ug~ y~1'~ason
 

~~~ 4 7~~thieupland rice'harvest., While average
 peracre) are yields fordaprc (00ls.K thain and ~ amp IneI150 higher1 for upland potential a ~ s~ r yields s ~ rials~o high~er,l s. 
~~-~''~ .. total acreage is small acid-labor re~quireme~nts are greater per acre.~~ 

Cassava is the second>~wost important cropd:n Liberia, and ts someLimer) used as a a taple, crop d rI ogi thz 'huitnry season" jbefore the rice crop ig i 11arvested. <Cassava Is Liypicii'11y "8Lored~ Ln La meetL the gvouaid er'erj~o cas ~..~., and very small q.uantities a'e sold for, Cuh. fi j 
The~. smaill holder.may also rakie vegtale 
(f.e Oppcrppe w ItI 

rice),..routivand tubers,~legumes,' tree crops ai1d Hvestck. , i~.le vegetables and fother food crops are'usuallyraised~ 
..uisthsiilfv v < consumiption', there is often a surplus which can'be mrkete'd., Inm farmsa, especially in the more-i deveLoped central aundnnorthern counties, ,2 cocoa and coffee are grown for cash. 4Acreages usually donut: ex'ceed 3
 ~ ~<, ;ac'res per'farm., The 4ro.t& 'ofjl~estock 
(Mnostly smail-i minants,inte ~ smiall holder system is not welfunderstood butgiti belleved to6 serve, principally as a mpans of holding wealth 4wh can be "cashed' in" when the need arlseni in a few areas fish, ponds have been introduced; i heir' prodctio usuaJlly being 'Ldrfor, cash income. 

,24.L b , ris agrculural develo'pmoint strategy enviidons transforing 
O'2lhe~ 4 ,,..sm~all hiolder 4sector. from somi-slabsstenc0 to tonmcarcinj. d~e .4,.l o4. 0r 11<u .'~Id.1citigm Lo10o6d 
o eatcnf.c cons iptlon, and eni-h ~~~~~~ at, crops, for eypor'L.i; ncvp diversifying Bnd eziyriiL~n o~ ~it r~~ot 

r ti' c l l raIIL h re ud n 'I c i c o l '4I k4.4.1eI t:Ijl 

,;' Vi~'i 4 > 4 .V. P j.... 4 
.~ 4. ji'4 

..................................................................................4.4
 



I --CI j7f -nel T-7F-nc -f 

mobIg u li d ood 1e ircr~aL .,;~ ~Lon t'r farer1s ~eI~8 IaHQ)~Jd.oa-r~ trniny forE on r nIig oa'dwIn aLrc,. 9)~i111 

Ver loy 1 w prodlictIVItLY oLV t i' linI I fa ] 'Ii ie il oh r ylc, Ids a r4e. n
~-the acreage. CLi1J. iLed i s Smri11:. I-~~ i 

-sw 

Th fctrsLhtI aiLt ,Lieprudu~CLviLy odf tiie&ian f arer la~rg~ey~ 
deriv4ju ecwravLer IsL csu oE I 6 c1'w-buis and climate and Uii k o 

u ievon o~o, As' In inn hmi. o i-1 1KII t 
01-1Sd C t. hn f~di.le and Ipour IiIt~i "a U-Arpe for swiips ind -&Wi'-------

bt.-tom nd fk,Liberian soj.Csian suppctL more''than"i o.ne-or-twoscrops of>< 
S-. rice 02. OLhoi. -iedCropsb &r~rbeing exkhaus ted" 2Most lad-isrllilgo

-Apy a4 OP, oe'v , ol are proune to, ra1 pid, 'erosion, ieac'hing and
 
la -0 letepsd Al so weeds become' 'flmalr
 
~~~ ~ ~ ~ ~ o more Lhun a year,inrpneh ilin
 

I-r~e~'u~~ frn~r~in Lite t1iiplcS Ohroughout tiewrt' hae adopted a
 
-~ t4Ollnoigy of ulasW-ad-burilor bwst (allow ln,which a f1~eldls1 cleared,
 

Ulc for ticL-UrirLWu and fluvev LO -bush for 7 to112 yen rt L

-' -1 yca r( lef>LIo 

replerti~h nlilrient. SujpliLw, -I 

9" liuwcver, 1.111 ayStein ruiltities subLsLandl:l 1lbor Iniput; Lo clear~ new, 
f~~~ '~r. efecti~vely ptie an~upwnri timLLil the 00loun~t.1 fteidi'eveiry TIt 


~2 < of la~nd -that ally 'thowsib"11 Call cujJ tVatetLoab ut 5 acrell h11lln'&1ur2 hIS.
 
the O 1Y: ovor, available , AL the-same'Lime, Lite labor constradint 010:
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would deteriora-a e,4i if~fertil1zu whs replaced aflnuei1, tider colitintious rpclld~o:ra13kcheinca~l U& properti in of lat A~. eareiltL b. 

The trazisitionI to continuotta crOpping in Liberia wi2U. be ve:y,> V. np~da I ccz-earch WiJ 1 be to ~nsLe ruired daelop productio~n uysl.enia 1<7i h<Uat %f1-1 . dnx.n). U011. PCoduc iv:Lty as wcd.l a a 
eC(onmiC M-d1 social peals of' farm Jqm1lJ.i. T steeI ou"10 o "-6~K~
 intensiva, livnstoek productica resaacci program~o. ,The project dauianero reco~gtizcW, 1l~vjth,.t Like suiall ILtvovtock' enterpri5s do ex.'aui n have potcntillAfur cowv~idrir ,bld ~tra' in-eff..1Pn-,y ad th~t~it is an ~ atrnctiVrn market;fe rp 1,B i±IlC770HI n uLOWL~.fa'id mkiat ot-her animal, produ-.a R3i~su..i in'""""oc Prova prdcto ef..*... b.en sdleitlvoy proposed coidmuuao~hLbcas&~ pt~

have 
of due4 

Tile, eva.IruaLions w.,Laddretqs Lte rate of proLj-r -s htain ab.ivcdt iai
1Jhe searcli for viableand verifiod conr.J~ntou3 cropping syn'tews to Idenif', '1drecommcnd the project Changy.5 rcqUJAe4 In the livCInt *ck ranuarch 

AcJa.ftcation .is requiread to ceifforcuLiat.Le the chaxrp dlffe entc i livestoclo pro~ductionz ufldf.c ri;ed e-o2/liveitock ~~;~r and thcct w, t I I opun ran,-w/crrnshmant llves,6oo-k pro~ictiun s'.;t~mn thc ofE L'3 Sonalin/sudau/Kenya tciannge and Bo'tswana 
ho 

ar-ts * AIrD and otlisir donzor YW eipe,!ience WJ.tLh livcstock 
Lhe 

Produc~oprolecti n low~ rainfet. thos rrei3 w'iere land is3 "in-tie-cormo118 have prcducarl vt.y disnppointl,kS resultrs.
SUeh coid Lti.oas d, not prevall in, LUb !ria whoe -aiifaJl lavcols Pxe til-her anti land 1access is largely controlled by taasitional social systems and/Qr h!4 .rarchy. Potertil for acceptable fiaaiclril rat.'rn3 from 1ivwo~ock dJcs exISt. 

Iofital ai,d most impor'tant ratiewiaie fur cupport to Uivuitoek prOdU Ctiozi r'.~lates to tha need fur an itirConfle ilk anii. cractlun. 

1Wi)re sanitcal traction is well deeoped, area cultivated pc-fa±wil I.,a iticreannd by 4 from .50-200%. Atu4r inecwahaii:~iion could iticrearue the 1~1ac ulctoth Ls project; &uost, L.LdY0 AvaJ.1aI4.L'r~y of farn 'f.Lmily lubo o'-stablijhes an absoluto liwntt oa the area C~hat ca-i be ftrived when #u:.,tvation Is entirely by h~.~ Th, .3 e-onstraltne i.i enormo..g'y u~re s t1ma  und n by, planners reaponsilbil :or, astjis~ing Africa llberat: itsaif from perpuua. bordierlin~i vuunt. food 14v't1q. EXcept for hilfy
locaizednros o dense population i uch aij Rwanda ntnd Buiruni, laad---- availability is etnieA ia8orlyasit i pcfclyi
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are not intractable but research 

is required to understaad the 
range of
 isaiues which nIusL be a(;dre:,jad in Liberia and ,attraclive to lacmuuu. LumSuns learned fr,,i, 

to dve.op a program 
studied these other countrLes will be uider this project to assist in thisi effort. 



ANNEX C
 

INSTITUTIONAL AND ADMINISTRATIVE ANALYSIS 

I. General Administr tion
 

IL ±90O, CARL was named the institution responsible for all governmenz
funded agricultural research in Liberia. At that time it became a

semi-autonomous entity in the Ministry of Agriculture. This status gave

CARl a line item budget of its 
own with freedom of allocating resources 

and
 
managing day-to-day operations.
 

Tie Minister is responsible for .L,', p',olicy aa recimiended by the 
Agricultural Research Council. This Council is chaired by the Minister or
 
a desiguated Deputy and consists of both government and privaL9 members.
 
Reporting to the Couacil is 
the Technical Committee. Its chaiLMan is the

Deputy Minister of Agriculture for Technical Affairs, the Director of CAR
 
is secretary, and the membership consists of the CARL Research Coordinator

and representatives of the Agricultural Research Council at the technical

level. 
All CARL senior research officers are ex-officio members.
 

The Technical Committee is supposed 
to meec quarterly but ia actuality

its meetings Lave been less frctuent. The Council has appareatly never
 
met. These two entities function as a Board of Directors to CAJl.
 

Research units at CARL 
operate under a Research Coordinator
 
responsible to the Director. 
Also reporting to the Director is 
an
 
Extension Traini.ng Liaison Officer and the Economic and Social Analysis
 
Officer (See Chart Cl).
 

An external review team in 1983 suggested a modified organizational

st.-ucture (See Chart 2). 
This assigns several service functions to the

Extension Liaison Officer and identifies external agencies with which
 
liaison should be established. 
It also specifies areas of responsibility
 
for the Administrative Officer.
 

The Design Team questions the Vegetative and Fish Propagation
functions of CARl. 
These non-research activities more appropriately 

belong

to other agencies, such as 
the Small Holders Rice Seed Project or 
Agriculture Development Projects. Foundation stock and bteeders seed need 
to be maintained and increaced at CAP-. 

likewise, the Team feels that an AralytLical Laboratory installed as a

,lerviceo unit under the Research Coordlnat.r i functional less than similar 
laborvt,rtes located in depait:meats, wh;.ch colle':tively, would be able to 
per~or, the necessary services, and do so more efficiently. Ve agree that
the Socio-Economnc unit should assuiae Derartmental status.
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4resources. c 
---Projets do not undergo peer review at'nnytLime, c erefomate a iii AIndeed :trat1io+ there 1.*3 no, feebak~-ite project leaderfo~h =+

inistrainnndAcotie ot proposal, it prioritys merit. 
th d e o
 

receive,' etc. 
AJii+ht 
-A 

It'appears that'funds-are not allocatedto the 
Departmenut 1i'ad to
 implement research aetivitieti"inhjJ admnsai '-

-e 

unit. Every 
uever h 
stbe approvedmonan individualAbasis 

by the
 Research Coordinator, au& the, AdministrativeOffic, Uude
Dopar tmenit Head 

LhJ,; sys'ur the
can exe~rt little administrative

-

dir cLtIon.~AAA 
A . .ThisAla,;kof discretionary depitrtmanta~l funding of disaffctonamonthe ooma,.to be aeucurce A A9 

CALM, sta ff. ,t is Said to-be -rc+pcazible for AprtoaAclaysin 

Athe inefiienie
 total loss of,, impl'mentatioa, 1. studies land evenAA its anu s di.ffiul to gaug 

A A~ -heproemA is certainly real sin-the minds~of thesaf The adminis t-Alration's 'aper to "hv be +o~ positioa is eahd that allocatior. of rsorce Aporadic
 s rf; fand Psubject to delay Athat from the Ministryps ......
 -;'++-+. right cnrl nfsa A
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 tle siuaton lua cowllex A A one it each rtans hA-A
 aving valid argumentu, . Butforja dcspartLment some authority Lo to be effecciverit MUgt allocate funds.-.lve Procedures must be i iated to ake 4AAAA-this 
AAA A A A 

notAable lack of internal StA-I, af meetins communication r+ 
seem and coordination to behield Is evident vnrv infreuently'. 
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p ositiv impact ::A+AA 
A+
 A A;IA A444A- AA-4 -I,; A A AA+iA so twill shav -

a 1 ?+i A.;' A I A A A A A I A A 
onAAAA-Moral. 

A.A
It D I dAAAA . i5ossentil Lhat ' 

b.) provisgi o i++ !, A-A;+•
 b made-for con~ference eunr I 4-AAAA4>JA seminar rooms. At prelueait 1 it ~-~I ~ ~;-l'-2;-AA----AAAo-.is 2A-A? AAAAlAAII4IA-AA ne cessary Itot Al~AAA1!nprovJa 1 AAAAAA AA-----A A Ie" ---
I
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re~erchrs ive not ieAtif!.d 11''tbles' iGraUfame. h 
tit~de arouad th §country's, CARI tay-do research bu~uj1no "vr~r: J,
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Tran pou*toLio Por roads make travel ifcl and Lim 

-Comm~unications -At present CARI cannot even co...municale 
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--NaturB oOCexL~en"IQ1 Se.r'ice -i'z"1y workers ace pocrly Ll-r.aed and Ia logitio':Ll supo. 
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Some employeea have a haz perception of,the'ir duties and ~~ >responsibiitios A,job descriLption should' be prop'arer1 fu: every, S~cr pofesuion;J. and knuppprtp;r aad acopy, placed ~oi fil.e Vil.sshould beby writtea interws brOiadeiaCU811 to, allow for la tiude Ofat ' eniough to VQ meanin'efui to the employee. Avoid severe. res 6dciidns -such 'as tatrdrivers" iic would .lmit'work to that one sp mf~ tiit' ~~t~~~eI), G ~~~i~ jbdacript oafor an occuped poS±i1.on, the employee, shoul parL,c, paIto n,'te-prcess 

EquiJpmeat maia~ourauce Ia alwa-a a 'problemi in arous far reawoved from' ~spare parts andprofesional;~ servicizi-. CAMt has reogn~fized, tjis and ,a.)arsito h a-attrac~td:"64p1e ,Lberlan and expa'rintua, to worh on.~ inteauce Bu''s~rprobJ.en'jpersist. Vo few people~are adequately~ t-aied-ndthej others are overburdene'd. Uacrainad operators add, the lorbla.m by ninim opa'care jf equipment atud ignorirggprevcantive manea~c r§eue.Implements of a v, r'o~ aNakes &nd moduls hame benacqured:which 'ma ynot, bu interchangeale or-'compiowcontary and 'this 

~---

MIuch xore training of mchanics isrequired. A technicin isneeded tosrvic ilboratory insatrments. Amore c~eprehunsive &vparepvctq Invnto,/ ustbe builteup and arn e.fective inveitury accoilinOtDugsytim Kontablished. A good'egn±1ha begad t' buyti ace~.Wt ~~of-ort Lhesi diificultii' cm-r be surm~ounted in the' ,i-t few yeara. 
-The (2AR.t,,infrastruc:ue~e hau raceived mmwh a l,,ttion sinpa Phane I b.i~iaa. NSlx'ne-hounrns weebul for the techntcal a3s51aace staff. ThIsN is 'in additiLon to,29 exititing linuses occ~upi.ed by Liberian suifr and srpna othdr am Ar'iatfis. It ia iinfortuinata 'Lht thtt now hiouaa c-cu phyalml ty japarta~.1 ir'ow tho oldtL' dtdllotitri, hccaunea 't has iihjil'te p.:sorud.l 'N taractia' 'To aRCcoazodate n1W pro"Imsioa.l. staCL at least 25 houses will 1!:Ve to Nbe built over Lhs neaxt tnya 

" A WAUDA 8iieat house,'nearly comp1letad, stands~ vacant, with ai capacity / for 12ncup s~,~and dltain'G faciliti.o. Itshotild be comupleted, under na~ &,3eemnt ithWMADA, and ahad fo~r Auests tt both institutions.~ 
Three reseoarch.buildingsa are under construction. Theae Inoiluda (1) ar. -analytical 1lboratory, (2)aveterinary tsoience clinic And labora tory, ti

()acra-cierce buildirg, An offticeN'ti1ing n~d coniaracafacillty lias to 4b ii ;o~n't Priority 211it of nowi contitruction. A grea'hous(I 

inL n on liand,.Nu -N'N-uc~io N" 
thihrop. aotu tulljisl ha Laadld-d Matouie 

'N 

' 

N 

110 r~~It to~i 
'CNNN i"A I~A rtusAe4cni 

ton Saa 

1) 

U ~ yIIt~nZru.8 
oIsrrtesauc 

rdu,:tivl taontel 

facaip 

Pofooion".NA 

theI 
m 

Nj~ 

'~i 

NV 
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The 	water supply is adequate, comlag from delivery synteia 	a nearby reservoir. But the needs to be upgraded. W;iter i3 shut ';evecal 	off each day for hours and laboratori.e are not pruperly suppli,.d. Power furnished by a diesel generator. ILs operation, too, is sporadic. 

is
 

Communication is in need 
of attention. 
No telephone service eQXsis with 	the outside. 
A radio is used to contact Monrovia. There is sLnailar lack 	of 3n interpal phone network.
 

Transportation 
is quite caequate. Each 	exprlriate official use. 	har a vohlcle fcr The 	CARl profesjlonal staff seems 
t 
be provided tor is
 well. 
Fuel 	is costly, and often 

in short supply.
 servicing needs 	Vehicle repair and
 constant attention. 
If outstation 
work is
 will place 	to increcse it an additional burden on vehicles and the ccst of operating them. 

A number of mini computers should be installed for handling administrative 	such matters as payroll, inventory and 
oti-er 
record-keeping.
 Th,y are also needed for research data processing and single computer model ia 	

data anlysis. If a purchised software

an,1 can be more efficler.Ly used,
 
,ieed 

back-up inztrumeats will be available 
in case of bLeak.1o1u.-. Computer3
 to be 	provided with an emergency Uninterrupretl Power SOur..U unit and trakisforrier 	a to coII)ensata fur unreliable, local po~ier service. 

V. 	USAID/Liberia 

The USAID Agricultural Economist will 	be the CtAll Project Managr and will be assiste2d by other Agrizultural 
and Rural Development Office the USAID Controller, the staff, USAID Enginenr and oLher hls ion staff, a3 by [R2DSO/WCA 	as well regional specialists in relevaat areas.
 

The Pr '-ect Manngir 
will 	have Lhe principal responsibility for project mrnitoring. UAID will convene quartrl/ internal revl,s by he 1islo Project Commlit .e.
 

The MMqlion will 
also 	de'relop and execute contracts locally suppiied inputs. 	an needed for The Mission's Engineer wiil review construction plans 	and monitur ccn,,_Zuctlion activities. 

http:efficler.Ly


r 1""CIAL ANA LYStis~ 

SIntroduction 

~2%4 e prncipa >isue Of financial viabiltyfcn h' pitja ~ ~ceirha~ xtensiol 11lPrrject is, Lhe CO01 ability'~ Meet tile ~. re~ rre t c sts or expandin'g. (AR,1's staff~ aiid operati~n . T e G b i 
abatreenfo y n tev ea wii v ' w r Cal cr1l'l sW11tch in not expectedJ to 'lw1 ~bat Cosevralyearu.:,In theL ircuzns Laneos the 'proieCt' propo'ss-'- Pfil tng only 26 of the'316 new s'taff 'POsitl ori ide'ntified by the project' design team. Iflring for'these nlew Positions will" be' pha.,ed so thatj i'6' are filled during 'the first~ er~ Noitieesc~ at:2 ponlby1

haveto akeconsiderable-cont navings in other aspects~of CARl's operations to be able-to;fund even these new Posi~tions. 

11. COL isealPos'ition 

4 

A8Table D-1'shown, 4the GOL hl~as been running substa'ntial hudget defcit sice he1978/79 b'udget year. ExpendItures on the 1979 QALI summit meeting nccount' for some of tJhe deficit that year. The deficit was fur'ther exace~rbated in 1980/81 'and 1981/82 by Lte government salacy hikes, and ne iigi iewk of the' 1980 coup d'etat. In two' years the recurrent budget grew over 60 p'ercent, reaching a peak of '2891milio in 198J'/82., At the samie time, GOL reveniues reinniiwnd s't'agnant~becautie of faln epoterig and a declin~e in dem(,ce!;tlc buL9Jnu act ivity C~4 Ioin~4te coup. B3y 1981/82p the, COL de~ficit h~ eihd~ 7~fip oi-40. por'cent otV Lhe budgjeL. 
44 ncaune Lbrauses the U.S. dollar as it-a currency, Lte GOL cann~ot 'j' ' finance deficits throug~h inflationary monetary expansion,' Rather, deficits.

have created' severe Uqudit'y shortagns as the arovernmeil doues not: hnvrf 44 4sufficient 
funds4 to back the, checks itissues. As a result, the COL> 1re1~ularly1 delays the issuanice of budget allotments --sCometimes'for several months -until there isenough cash available to' make good its 4checs.f 

-To comib'a't its ,det~eriorating fiscal, position, theGOL has 4entered into three Standby, Apreemen ta 4With thle 'IMF.'-AIDDhas 'also, providei sujbstantial ~ ~budget support'throg ESP 4 program grnts'. As'a condition to AID. and , INI''F ~'4'-' 4~ $8Jft~flc ,4 4 tli GO' h S~ istituted severa1 econom ic' refor'n s and lscal"' ' measures inlludin8&' hirjig freeze s'inco198l/82 anda45a'lary cut in ' January 193fr'llgvrmn empnen~yj 'rani~gna fromi16.7 to4'25.'prcent. Noeh~ls thd'fct han yet to be reduiced ,to a , aagalelvel and 4 O~4 CV011 Lhe, 15 i l01 a il~f or* tile 191 Wid f nlt jy bte 0 p L1,ml Fl 
,~~ 

' 

' 

4-' 
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large' ,To extenta the Devlopmeat Budget -... h tre been 

"ted 

reA ual'. beng 'give loae nrcrrn 
xedtrs
 
4rcd 


a-cus.T a lrge xten t Develo
 le pmaBetBu has been re sced y
 

thirdfrom Its high in 1979/80. Further, more severect r-xetdi
 a a1984/.85 because of the conting crisisrectaeexcedn 

tJ AR I's" Lbudget is'a-aed i t l D 

CA~'s i udgt Ini~ued n tePcvelopment Budget (thou.gh tile nturU of most of CAR's expenditures --salaries and operating costs-arein fact 2 recur rent costs ,rather than development Investments).. To date;CA.l's 'a' budget allocationis have been very favorable. CAR's budget recurrent (excludinig construction and-anew equipment) rose 14 
percent aand between AL81/82 1982/83 and on additional 6 percent between 1982/83 

and 1983/84 though
 the revelopment budget itself over these years fell two over 12 percent. In part, this indue to the GOL's greater emphasis on agriculture. (Thle Ministry of AsgriculLure'Is shre of thle Development B~udget has in. absolute grown terms since 1979/80 despite the contInual Development Budget.) reduction in thle Also,-CAR's budget has been wholly financed by counterpart generation J'L-480 from Title I rice salea. CARl's 1983/84 budget was $2.25 million Including $380,000 for construction.


V Nonetheless, the GOL's fiscal crisis has had 
a major impact onGARI's

operation. Quarterly budget allotments to CA,,I (as to virtually all. GOL eitttien) have been runniig one to two quarters late. CAR's finaL qiiarterly allotment fur 1983/84 w11.1 not only 'be delayed but most probably reducied by 50 Wl~e ha~s percent. CARl been able towceet its payroll on '-unlike Lime many GOL m~nititrie --it has had to redkice or delay eXpenlditure'S Oil S0t'pplIC and m2turitils., Yet, the availanbil Ity of such iteins Is vital in a research program whereo because of tile agricultural. cycle, a short delay in procurement can set back an experiment an entire year. CAR's 1983/84 budget nnd actual. expenditures are compared on Tabe D-2. As the table demonstrates, CAR's expenditures have been running aboitt 15 percent below budgeted levels becauue of delayu in receiving allotments.
 

Giveni the GOL's fiscal position and the severe cuts expected in the
 
a-a-Fdovelopment budget, Is
 it likely that reduced CARI's budget will be frozen or ovrthe next four to five years-. .. 

IV.inanialImplicationsofProject
 

The project call's for 26 new positions to he-filled over, the course of -"a--'-Lonyou 
The 'incdremental. cst'or, hirling a, now profoasional,sLaff'omber 'i'a~-a'a to CalcUlCLedato be s250666: $omo ror snlary anid W1,000 for support ''-' costs. '(e 'Tblu,-3fo msLhod of calculation for thoe'a costs.) Thus,. .'
the, addit'ioi anual-'-r'curr 11 a btirden. to'~the GOte of athae projecL-wIll be 1650 ,0GP In 1984,dollares by tile und of the projact, In addition, GNl'will' ed: to a-COneftJtJuCt soni 20 Staff Iloises ciuJd

Si 

pIurcmnaa some, additionnt ... ipmot., fo~r 
S 

the new staff. TVhe totat iflarlmnuntn Caost of the project can 'a~-----be-oundor Table D-4, ~ a' iaa 

' 

a 

http:a1984/.85


Ta;ble D-5 presonta an Pat tma Le of GOpoetepn~ue base onv~ 4 . 

rcrrn
iiaed' on 

cost,$225,00OO''for~ equi pmen~t and 0,0,00 cr constucton. these4 pojections IS oa brg eureet 
Sa e Db~),_wlJ eced tspriesentbigLb O BudgeI-Yer 985/86 even 

K-th44ough .Iu's annual-> construction 
I~rsLntbuge~o,'38000.' Gve 

r(Iurmnswi.11' b fe~aru bl 
te rospec o.mjor.bugt 

ts 
tutioe 

'it K 4 n' n4k.'KWfour-to-4lve years,~ Li sulklta CReilb bet 

exadIsbde nJi3nifiJcantly or even re~tain~its present l~evels.' ~ > 

Kbudgeted 

Given ths ikely fiscal cntatsTblD76 4 presents an 
~~~~i1 ~ ~ wt aentte udet h lowerK projec~ted nixpend, ture rate IoCI4e i''l< 

proet: l1eve1)6foo irationn 'andi strff*. T c61C'ula.t~nV, tLis reduced bK444'"'K 
Lt wa asue hat, actuial ependiture rvuJO 'rrecuirrenti co'st! (t60t~010

amounts) forthe first,' falf of 1983/847 re pcaent q~ minLilum I. vl. 

3;operating 

4 ' 

K~_rsn staff aridoperations.5 3to beQeffective. 'I 
As mitli Table D-5, "itIsaass~umed'>that CARL salaries 'r i'frQun fo~r te7 
fIrst fiv.i years -,of the project." Thus:,he' annu~at "~'ure~ cost of 

CARI at its :present 'sLtiffing levl is $1w.OyKmilion in1984/85, it litl over $1.7 ~ j milo by4' 1,8889 44Pd under I
I, t1,0oe jf~±olD tll'.at ttu 2.1 mLIJ 1innby 1993/94 (row' 
l~~~f of Ta1t-6). The ~o~ts of adding more ntaff-and operating Say'Ju 

3433 

vKould be unchanged: Tlia total cost of the project
ycii one would'be $18 ilin iicrensing Lo 32. 
and303 million by yearte 

(linef4 C lnble D-r) ,in 
millionbyea V 

'4 These 'reduced Is p~ cions woutd keepCAR's budget 4 'requirLMwontS 
below its preen 42.5 ilio level throuih'I988/89. Still, CkRL's4 
lblidget ,may be 'cut to,eyen lower le Le1,9. this "Is the case,r(M I IwoUld 444 

have to tae even more severe economnizigreasures to be Kable .to meet its, 
4~ no tnfUring 'requiremnents. Such measures would en tai.l 'tranaforring ' 

suefou ~f IAR'3CARZ'warin ~ lhrn ot frt~Oi 4 ,1.td!vt (P.g.0 crow It4I~c n'ct'26000i yu)OOOtre~ln po ot4r~ln 0.17,600~frt 1. ,~~~~ 
4l n nuo bt (IL,1)vQnQFi(in 11 

3444 yonir) frumCARI's pnytolt to Lte' GOIJ itti.01ai. ptuiuhi~~tca~h~K 
44iuLnrr Wln old uflj)Nducttva L)-ainfferriflj 

4 

wh 4rOc and arld peraonnel 'In iinskIl ttd>4444434 
jo 4rtgr e ar 3"ic ov'' 4444444rted.-'4 44 

n~~~ ''44 4 1L.-01 



Toble 'D

COLExent~uesaa Rvowe:J-7§/0-98/8
 

3F ~ Expenditureds~e~, e: 17/8 1838 

-Recurrent 

Development 

152'.91 

212.8 

179.7 

134.0 

232.8 

124.2 T 

289.0 

96.4 

252.6 

90.9 

235.7 

77.2 

Trotal -5.7 j137 5T 39.0 357.4< 312._q 

ReI~venue 

'Balance 

224.9 

-140.8 

225.8 

-,-87.9 

242.4 

-114.6 

279.3 

-117.7 

257*4 

-103.7 

270.5 

-42.4--A 

.1/ 1983/84 data reprosciats csttruaten basn'd on hudgetn and revenue 
prjodonv. AUl otbar dntire actLul excpcnidltures and rriceliptH. 

2/ Includes non-budgeted expenrJltures and encumbrances. 
Sore IMF 

*-

2 

i 

1" ~~ ~ 11------------------ ~ ~ ~ ~ ~ ~ M e 6ire 



Comparison of ('ARI Btidg'eL and E~xLend1. turs,'for Budget.> Yeair 1983/84,1v' 

~"' "4>' ->--~ ~ jqflpend .Lurres ' 

>Fxpendituresi gfltinlujrai Anulie of asfB 
I~ LV o-A 111 at 78-/8, ntan 6aI itr 1:1 

Sa g10.1Cs L,062? 523 8--39 7 

&~tras 53257 441 756 

F41u ipinn 225 196 196* 87.1 4 

Conzotruction >380 234 234* 61.5 

TOTALJ 2,25O $1,21.0 $1,768 X73.6 

SThisf column cextrapolated ati nnnuat expendi Lure rate f roin C~AR I s actwil1 
cpenddtures for July 193truhJnay18.

equipmnt and constrUction. WL~vc assumed 
anualized. 

to be 
wivert expenditures for

forward funided 'and werp not , 

,444 

P 4 ' 

V 4' 

;9W :f, 



____ 

6 

Table~ 1-

Supor Cos
 
Nacilto 
of AvraeNNcrn 


upot oss
 'desenil 


P:--

NtM

Cacuaio o ecurrent Support N Cost vRg 


poif L~retafcss e Lit-dee
 Null NN~~;9HW< bud~eE niu]
/11 1/84 te 

m 
-

1 0001,'


$t
N-

Equpport Co200 Mecuren 

2,19
 MaeilsC(01,28 (a)ra 


3, 00 .,3 Maeral4,00 


95,000 30226 51,85
 taltienar
 __NPS 

1,7819 18,495*
 30,000
 VShicenic Meatril 


250_,100
 ial
 Blg.ra n Mater 55,288 31,28 


-530,500 4247,285 4460,240 
N-TOTAL 


coluini (b)N Notothat coun(n) reprenents CAR's rev,ted 1983/84 budget, 

vipresents C:ARL'o actual expenditureo per line item Julty 1,983 through 
hitiuVry'i.984 C1 column1111 C Is drv from initaualhizin thew HctWt 

marked With nn expeiditure figures from column (b). Three items 
case of agriculturnl and


asterisk (*)have been adjusted upwards. In the 
scientific materials, expenditures are usually seasonally higher during the 



are not fully reflected in the
 .end of the fiscal year and, thus, 

JulyJanury xpndnitures.
 

N 

include nolabor sneCARI's pentsuirplus Also note tha supr ot 
N 

of labor is considered more than sufficient tomeet tedmnso h 

expanded prograim. 
NN 

N 

N 

are thus derived, by

personnel 


N N.The nvfirage support 
profesional
 cost for 


column (c)N, by th-a N
 
1N, divid ng theN total, ununlived real support 

period which~ was 27' 


dur'ing 


expenditures,. 


this 

staff on 
board 


of professional

number 


4 ~ 460,240/27 -4.17,046NN
NNNNNNNN 


A, N~N NA ~ 



Table D-4 

COL Incremental Expenditures for Project bv COL udget Year 

Budget Ye-r 8,4/8 5 85/86 86/87 

(in $1C.0s) 

87/ '. 88/89 89/90 90/91 91/92 92/93 93/94 Total 

. ersonnel 

a. (N,"mber of Ne,-

%ires)
(Cumulative) (5) (8) (1i) (14) (16) (22) (26) (26) (.) (26) 

to. (?=uber on 
St to.) (5) (6) (6) (8) () (16) (15) (16) t22) (24) 

c. : %b.~
Training) 

Salar-Co3ts 

(-) 

410 

(2) 

56 

(5) 

68 

"(6) 

88 

(7) 

100 

(6) 

152 

(11) 

164 

(10) 

168 

(4) 

192 

(2) 

200 1228 

2. Support Costs 

d. (N:umber re-jIrrg.
Support) (3) 

e. Cost 51 

3. C'.Co=.odies 

(3) 

51 

(3) 

51 

(5) 

85 

(7) 

119 

(10) 

170 

53 

(13) 

221 

75 

(16) 

272 

75 

(22) 

374 

100 

(24) 

408 

100 

1802 

400 



Table D-4 Continue:.. 

Budget Year 84/85 85/86 86/87 87/E8 88/89 89/90 90191 91/92 92/93 93/94 Total 

4. CcnstruccLion 

g. 

h. 

i. 

5. j. 

k. 

Number cC Houses 

Cost of Houses 

C:htr Constructo:n 

To,:al Si 

Inflation 

(3) 

150 

257 

16 

1i9 

6 

(2) 

15 

323 

41 

3 

26 752 

36 

(3) 

Iso 

50 

117 

(4) 

200 

60 

170 

(3) 

150 

50 

715 

222 

(1) 

200 

866 

317 

708 

265 

i000 

150 

4580 

1190 

6. 1. Gare Toal 91 2 3 125 -3E4 305 639 533 937 1183 973 5770 



Table D-5 

Froiecced Total CC-. Expenditures for 
($1.000 s) 

Project by COL Budg-t Year 

Budget Year 84185 85/86 86/87 87188 88/P9 89/90 90191 91/q2 92/93 93/9' Total 

Existing 
tions 

CARI Opera

a. Personnel 1,060 1,060 [.060 1,060 1.060 ,1.5C. 1.060 1.000 1.060 :,00 1C,6CO 

b. Support Co3ts 

c. Equipment 

ut.ctal 

580 

220 

1,870 

560 

230 

1,870 

580 

230 

1,870 

580 

230 

1,870 

5 0 

230 

E0 

230 

1870 . 70 

580 

230 

1,70 

580 

230 

1.870 

550 

230 

1,870 

50 

20 

1,870 

5,800 

2.300 

18,700 

-

e. Inflation -_ .30-65 100 140 400 495 590 690 790 3,300 

f: Total 1,870 1.900 1.935 1,970 2,010 2.270 2.365 2.460 2.560 2.660 22.000 

Project 

Costs 

incremental 

g. Personnel 

h. Supporc 

i. Eq75i :.e ,t 

40 

5. 

........... 

56 

51 

68 

51 

88 

85 

100 

119 

152 

170 

50 

164 

221 

75 

168 

272 

7sCO 

192 

374 

200 

408 

Do 

1,228 

1,802 

400 

-j. Construction --15;0 

U) 

150 50 

269 

2C0 

572 

200 

669 

200 

715 

200 

866 

--

70S 

1.150 

4,580 

..... concinued 



Table D-5 conCinued 

Bud',ec Year 60-4S 85/86 86/87 87/88 88/69 89/90 90/c1 91/92 92/93 9 31? Total 

I. Inf!ation 

a. Total 

--

91 

10 

267 

4 

123 

29 

352 

29 

298 

97 

669 

145 

805 

193 

908 

28t 

1.147 

258 

966 

1,C4 6 

5.c26 

3. Saye Dube 

n. OuistcaUone 

o. InflAt1on 

p. Toral 

4. Cra.-4 Total 

16) 

-

167 

2,128 

167 

7 

174 

2,341 

167 

14 

181 

2.239 

167 

21 

188 

zj51 

167 

28 

195 

2,503 

16T 

,.. 

203 

3,14t 

167 

44 

211 

3,331 

167 

53 

220" 

3.'8 

167 

61 

228 

3,935 

167 

71 

238 

8 

1.670 

335 

2.005 

29.631 

-



Table D-6
 

Projiected Tta1 COL Expendirturis for Project Based on Reduced Budger Levels
 

(in SLO0's)
 

Zu.ed aIar 84185 35/E6 86/87 871' 8c !R9 8c./90 90/1,1 91/92 92/93 93/94 ozaIl
 

t. Existing CART Oper
ationz
 

%0 900 900 900 900 900 900 9,000
 a. 	?ercnm.c! 900 900 900 


500 5,000
 b. Support Costs 500 500 500 50L 500 500 500 500 500 


200 200 200 200 200 zoo 200 200 2,600
 c. 	Eouient 200 200 


1,600 16,200
 d. SubLo~ml 1,600 1,600 1,600 1,CnO 1,600 !,600 1,600 1,00 1,600 


?5q 333 411 492 1,969
 e. 	infla~icn --23 57 8_ 114 187 


1,657 1,6 8 1,714 1,787 1,859 1,933 2,011 2,092 17,969
 f. Subtctal 1,600 1,628 


2.Pcoliec7 1.re
 

298 669 805 908 1,147 966 5,626
 mental Costs 91 	267 123 352 


174 181 183 195 203 211 220 228 23S 2,005
 3. Save Dub.= 167 


2,207 2,659 2,875 3,061 
3,386 3,296 25,6CO
 Yota! 1,353 2,069 	1,961 2.223 


27
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Rice isteuotimportant crop inLIberia.: .ItiBprIce4yoer8
 
pecnt of all.agricul'tural hous~eholds., Ilt ispdd pirly for home
 

consumption,with-inyLeas'ing amounts 'being sold'o-ff ith'e farm C~o meet, urban
 

Cassava isthe siecond, most, important product grown'by subs3.st'qmce. farmers
and ' c'(1U, pieus a alinifi ca ntrole ina the-bu it ~ e o'fo~c~~1a 
in cosumptiona in t lie:rural arcas .~ 

uit!)oiniran~ opJulation, Libcria has found~i~-necessary. to Jr or
 
2 increas n:qat ieLfrcMs of this ascomue, f r6athe U.s. vith 1
 

~4ig h proportlon Of those imports under tle :..40porm n18
 
Libri ipo 8,0merictosiofrie~ 4560tswr
 tdi~ ofwhc 

~Jp~ovided by~th . 0program,,,

~In'creased domestic 'production of riceiiitd~by hg ao rqiout
 
ad lw yeld, ri'ce
 nt~byunaailbilty.of land.. About,9OZ of -the 

Sproduc-ed 
is.pland~rice which ispoueunder the~bush-fallow sse.
 
~Thd ote 0percent is prdce nlwlands under the flooding Dys tor.
 
Using triadil'iodnTl upland varieties aidl 'methods opf cultivation~ about~1700
 

horare reurdt rd'eatno iei Liber~ia compare~d to abouti ~4<
 
tonsr:rice same amuntoflaborl hiad
 5nof produced WithCthe 

The largeramount of labor~required for upland rice produCtion r(rSUlti in,

~1w labor. produti4',, an~d iicts' the rice production per household to~i
 

-Vcs With 1aborprouctiuingtysuch aohighropotio of

i 6la-l 1abor aabr olw ,noe and wt rdciiy-en a r
 

low elaiveto nnfa icomes.'.This gap will w~de'novrtmu swy
 
can be&founid fo~r increasing'lbrpoitv nfrs
 

Th aproach which CARI has used-n Lr±n oices ao.poutvt inrce podutionhasbeento:l) prieduivit
rdu~on~ha y~to ~. u~ide bon~o~) ncrease~uplr riL curn prd to practices, p~omo e rc 

dternatives system al~ to the bush-.fallow of production for1;upln t'd rice arid 
4(4),nitiate esearch on means to utilize animal iraction. I
 

CARl has identified~higher yielding varieties of rice for uplaud; 
proucton.LAC23 rodcesabot 2 pec nt"orrie han'traditional 

vieties and has been adopt. oe parti in~g farmefr in hecounty agriciutra d elompieut1 project's. Howeveer, ei~can f~~~~~ee~ rmershaebereutn
 
to~plant LAC-23 preferrinag to continue~with a' part of~ th~ie acreage planted J 
to the tradiiona&1 varieties. The new te'chnology package requi res ueo 

LibriaFrouc MaketngCorporation data 

a -.1k 
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ftILie wlch famers app. th fic year. Experience in' 
Lo f a-andrBong:coun tic s01ows ,farmer's are. 'unable tto mai TtI 1 thIe r-Cre I CC

y4 e, IL 11'edn yers X' is no cia wy ld decline, 1tLriaY be 
duLe -to _r _ce l. 1 o 'e:'il zers eirg,,ajpplied, o ltofwa'in ~h 
~ro uction package.v 

Aiho si.awp rice yie1ds s' ni fICOTILiyrmore LIhan, u.pland rCe 9(~5kg
in :Bong and Lufa counties in 0.7~8 cmaedt 122hg hfor u piand 

ce T e a n swampic production dhas e:cxpa ded'less -than 'r .'rcher 
ald policy, aker's had hop 'd, Part of, tis' ap1 'ears 'to be due,' Co tundesirabla 

Sworking cou&Itioas -in~swamp rice productinaand thi-fact~ awa~p ice, 
production iacoiisidered.'wuwenI8 work. in Ladidciona bplalld ri'e ~ 
11roduc tion~ w(men do-the seeding, scratching in and weediiig whil~l men'. do 
trhe land' preparation function. t The~owitch to swam rie~ placer, a burden on~ 

$women which they way, not be 'phyuically capable of .or be willing to ~accept. 
~''As~wt imrvduln rice varieties, the yield for swamp rice varieties 

< i 

At CARI oa~ly a very~lind te~d bgn gha-bemde:nltrtvsote 
~' bush £ollow system of production. How.ievir, soepomsn reults were " 

o ~bained'in the~first yea'r that two' alterna'ti'e' systemswere bG rvod :'to 
work has yet been undertaken ,to learn' how forage crops grorn'i n the 
roainmgtb utiilzed by livestock or ho roain rp ight be usd---

A 

__ 

it hsben bsyved thcnt give the2,presenit coat and price structdrefo 
ric prouctonproducers~ tend to~cut back acre IcVOtcd to rice when4~~J; 
tLhcy are~able to obtain~high yields.,. This, releas'es labor for production of~> 

Q o j~h~~i~i~g tee ros 'dpciallycofee,, cocoha pa~i 1 'Work --

Sdone by Jenrni shows returns ,par hour ofIabor 'of~l:I.58i' 'perl, 11ur'o l~ r in-. 
upland ric, , tl.94 per,,hour for swamp rice, $9.'50 for coffteirou".rn 

'J~ '14.3 pljerh ur for cocoa produiction and $7.50 'peracre for palm oil ~4 
productioai' .$~4

-,_ 

Itt first glnce"the observed-'tendnyt cu-bc araeorri-v-' 
production hen~ higher yields' are,,obtained ma'yYappear ,irrational and 

~disppoiiting~eopi ' 6akere'. H4oever, it may be'the',logical eiconiomic& 
~'alt-rativeuntil 'the means are, f und fo'r increas ing'-flabor, productivity<~'-~ 

'~~~in ric ~pr,-,&ction.' This'puts incr'eased ephasis on .the need'f or more&',. ,,,.>~' 

inesve 
buahf al 

erch on swamp rice %'rdcinatentvs ote 
ow sytem andImore researchc:toward oyen"mec6hanitation. .,,,, 

'--'*'ioN-i1 

-. ' ~ Since Libe'.1a isa participant in the Intertiatioual Coffee Agreemont 
curenty fluits'qota, gowth in demand islikely to be 

and 

Assme riopieo .5l. cocoa t.65'ib., cofe an '"'4,'b 

palm ol$.0gal).on., All crops r ssmdv be grown under! traditionz,, 
ontins iodor Jenne "Agriculturer iaLi ia: Realitieo, Problems:4$ 

an Io n i;In. D~kusinaperHR 1,February,-1982, p.p12. 
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small ualess coffee is sold outside the agreement at lower prices. 
Because

Liberia's cocoa makes up such a small part of wLr!d cocoa production it r-da probably significantly increase its production with very little 

effect un

world cocoa prices. 
However, cocoa prices tend to fluctuate 

dramatically

from year to year and do not provide a dependable source of export earnings.
 

Of the three tree crops, palm oil, appears to have the greatest economic potential. 
Palm oil seems to hold the most promise because of good growing conditions in Libc:ria and expanding world demazd for palirm oil as contrasted to stagnatig demand for coffee and slowly growing demand fur cocoa. 
Palm

oil production has two other advantages. It could provide the raw material

for further processin3 in Liberia e.g. soap production and margarine.

Increased production of palm oil meal would provide a source 

of protein

meal for iucreased lives tock production.
 

Economic analysib of institution building projects is prob1.ematical,and

that for 
a research institution is doubly so because of the 

difficulties in
 projecting and quantifying the benefits of technoJogical change. 

The
 .purpose of this analysis is not to precisely predict CAR 's econowic return but to dexonst rate that the project w:ill prod, ce a positive return -iv,_-n a plausible assumiption about what CARl' impact cn agricultural productivity

should be.
 

The benefits of the project are taken to be the increase in agricuitu!:al production that CARl's research will induce with this project 
compared to a
 baseline case for agricultural production in which CAP's Jinsttution:,l cnpbilities are enhanced not beyui,d their present level:. In thin baseline case (coTan b, toble E-l), 
it is assumed that 

traditional
 
agricultural production, estimated at $165 million per annum, 

will grow at
 2 percent per annum in rec, terma. Most of this growth is accounted for by growth in the agricultural population (approximately 1.7 percent 
per
 annum). 
A small portion of this increase is the result of technological


inovations Including that CALl those would develop even without a Phase I project. With the Phase 11 project, it is assuned the that real gruwth rate will increase to 2.5 percent per annum by year ten of 
the project when

the impact of the project (i.e. better extension liaison, better

technological packages, etc.) begins to take effect (column a). Thus the net benefit of the project is an increase in the net value in of output the
traditional sector of 0.5 perc: .t per year. This increase represents an

overly conservative estimate of the project's irpiact on agricultural
productivity. However, the purpose this analysis not of is to predic.t the project's benefit but to demonstrate that the proJect remains justifiable

given such conservative estimates. The analysis is carried for 20 years beyond the life of the project. While benefits will accrue beyond that
point, they will ' e insignificant in value because of discounting. Net increase in output here in the economic sense is the 

free market value of
the additional output of cofmodlties (i.e. rice, and tui ers, roots legumes eni pulses, animr-l products) less additional costs incurred 

both privately

and socially to It.crease the output. 

The cost of the project includes not only the costs of direct inputs during the life of project by AID and the CCL, but also the high-r recurrent costs 

/
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of operating CAM.after the project ends (culumn d). 
In the baseline case

(i.e., if Lhe project is not undertaken) it is assumed that CARI's present

recurrent budget rcmains unchanged (column e). 

From these data, a projected stream of benefiLs and costs hLve 
been
 

calculated (columns g and h) at a discount rate of 10%. At this rate, the net present value of benefits is $29.6 million and the net present value of
costs are $18.8 million. The beuefit cost ratio is 1.6 and the net present
value of the project is $10.8 million. Thus, even if the project has only
a marginal effect on agricultural productivity among small 

farmers, the 
project remains economically justifiable. 
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AiZiEX F 

SO2IAL SOUNDNESS ANALYSIS 

I. Target Group
 

CAR 's principal maadate is to develop technologies that will raise
 
t'e income and production of Liberian small holders. 
This group is
 
coprised of 70 percent of Liberia's work force, in some 150,000 farm
 
households. 
They account for about 18 percent of Liberia's GDP.
 

These farmers are generally characterized as semi-subsistence.
 
Virtually all grow upland rice for household consumption using a slash and

burn system. Most grow roots, tubers and vegetables as well, again for
 
household consumption though surpluses may be sold in local marklts. 
Some 
swsmp rice is also grown, though usually for sale or as insurance against
the "hungry tlnu" just prcceillng the upland rice harve:st. Coffee, cocoa or 
other crops are often grovi for cash. However, cash crops almost
i avriably are given less procedence tian food crops that meet the hotsrh-.d's st,bsistence ne. ds. Fccmerg way raise also goats, shcep or
 
other 
livestock as a . of storing wealth to be slaughtered on a special
occasion or sold when cash is needed. 
Recently fish ponds have been
 
introduced as a cash-genefating farm enterprise.
 

On most farms, there 'a a distinct division of labor between the
 
sexes. In almost all cases, men 
are responsible for cutting tile bush and
 
burning the debris to clear fields. Planting rice and weeding are usually

performed by wonen as is harvesting, though men may assist in this last
task. Many crcps are associat-d with one sex. Coffee and cocoa are grown

by men in most ca3es while swamp rice is more often the rerponsibility of
 
,:oaen.
 

Households are not necessarily unitary entities. Upland rice is
 
usually cultivated by the household as a whole and the harvest allotted to
 
household members. Coffee or cocoa, in contrast, may be tended solely by a
 
male member of the household who receives all of its cash income.
 
Likewise, female members of the household may grow swamp rice for sale and 
not be obliged to share the income with other household members. in some 
cases, an Individual living with a household may have oily a weak claim in

sharing in its rice harves;t, in this case he or she might farm an 
individual plot as well to s;upplement income or diet.
 

As a rul.e all land In Liberia to which no 
tribe has laid claim through
tie possession of a deed Js considered public land, the law automatically
gives guarinter of right of occupancy to thnic grorpitgs. Each ethnic
grouping is entitled to tile use of as much public land in that particular
,iea, as long as the land will be used for farming purposeR. In such cases 
the right of po;session of that laad goes to that ethnic grouping as 
agalnst any perrot whomsoever.
 



fr o±isfrnot a~ em e t,# e hnic grouping CDanbero.tn farm on any, por. aon ofr rfa ans he is requ~ired to get tile p 5iin~of 
0i:te aid iuuL pe re'py:nt.'aitLiw? in~kind or In'cas I i for sch1 wr~o, ens Lh sawm'getidv )wAiii be ;required. aspart of, t~ tcf tr~b )1r ~ ater harves~t or pay, a tooi whc apot Sbe consltdered as renL but jufist a~Sestr o goodwill~ to the: trib ii ~authoriLyKjIfhfi watsto 'own4 the lYand he hatsLo, go through Lthe normual process f owninlg te a1d.A farmerdoes not ebtablish rig~ht 't land just 

SWhile Liberin' small1 holders :penerally s are'the'se, chctracteris tics,r thr r 
ueot;vrain~n exceptiowl~mon thm. Thee'are soe 16 dif feren t e ihnic, groups, in Liberia.' :Ao'g each':tlere aie differences asto' ~A ~8iviqion of laebor-between se).s Which crops are grown andfy wh ih e m prfrne fo o',;1n ri htra, etc. Th eeare somemajrdifferences~,~ incl1tura.,,practi66s,-XInthe-,Soutlie's*,' for ex-a ml~ i i ra &b~" 
~1eci~
 seds mdividu41ily in 'a drilled hole while in almost all othr> 1,rast'ed.
 s~~~ aieI Also, Some SoUtheastlern communtis cultivate

mmui,-6SlaiJ.d by L; jiot out the viIllage elders 4while most otzier groups leave it' to-houchold beads to' 'Pick whichl area to cul±vaLe, 

A~~~~~~arsa~dferent degrees 'of access to, marlkets, ~in fo rz tIon, etc,. In the central and northernounties, access to roads, mar~ t~ ad.ipt i-4.relati'vely 6d,,espcially'in the target 'of area Llelhe ara'dv'opetproject's in.Dong VLofa, and-Nimba Counties which

Salso provide effective dxtension :services. Inother areasfthe farmer m~ay
 ~ V IKhave virtually, io access 4to -.markets, and little opportunity, to sell,;.

r~podUCe.r A areas, we~ 
UpeXoa 0*tbi Cuunty, have access, to hired~
lao 'while most areas do not., 

i7lI:So'cial F~easibility of AdaptiveResearch 

As, has, been criphaied.. n the technical analysis) a-ocialA fensibility t. beo:tgrtd aln mus~h wt technical and economic, feas bI'l y in a sssinresarch1 priorities and' the :viability of, probpc+.e'd techinoogicv,". ~ chango8 ~The icoiipatibi.lity ofa tchnology: with customary di~vibions of~
 
A ~labor or teiad n-ire system, can betas rata memi' 
to its Sadopio asits failure i production or generate ainancial .s 

Consiatio~n of social and cutir atr hud be. thturoughi 
eaine 'tipb t inthe odpi ;~eearch process. First, i.L shoLAL'
beue~hruhu the planning&stg ,when; th e lo,ng,range ra t oy for reerhi st, we irndvidual'departm'erits dvlo thi eerh 

prg ms and.ien specift,c res'earchi proposals :are reviewed and 'approved. (Seersectio IV C', k artch Adinistration"~of Anne'BVfor ie .f4hr.AA 
res ach
 lanig pocs~s,:,:At eaich sep considerion must be gIven po

t sc afasibility'of the tchnology being investigat1ed.~p4A 

http:CDanbero.tn
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K>... 

A 

AScond point whentocia. faconri needto b

h'rocess i±s 'Whc.na 
techncjujoy. dvtoedoI£atoic 1I'ds to ( nur s' evalu~ fe cvey 10 Lried on 
oA~erise
 ):sup 
ramngSsen e~rhCMJ"t iy term intended t0Vrf not~ojlY tPhysaleerforare 

clment~&s:of the farmn fi~ann, ct on other,.
_ys


rmtngsYt em and4 compaabiity (See SectibnIV D. oh with ndrzl d uto'' eil on Off-Stuns a±Te 

careful andxtenivs.sy of 'Liberia farto an n1 the socii facts th bb neede identl' o he ~ib1tyofidentif 
prpsd~ec -nogc~a ±nnovatioils.~ ThlisWill be -tflenpni 

superivsed 'b a riji and conds Sytaic survey' work,
seletio of~armrqlo~sapsociOlOgi t' The. ~ fr ~seec~n ri~r ~mp~~ig M~stenco pass not,only a&grociii auC :but social, Criteria as Well 

A~

C'ovrdifferint ethic 'gioups ab'ddferentW,0< segens~f ach 'ulue 
to 

especially tedifferent mebr oa,1ueod :no't Just househo~ld, 1-Th'.s~uve~y uds s one of-the-principle Whiich the 4Liberian farwer, can -participat In thersi 
means by'. 

p sj"Fr ro~.'
 
Asbtheir".8reatest. needs, 
Likewise', through on-farm tri'alS farmer willy'

hiav~e the opportunity to directly judipe 
the acceptab~ity, of a n~iw§ 

Whilesocial'factors and constr'ain'ts mutbe 4 oiual studied".an'd
 
reassese by the loclico'.maDepartment' some 
generalizations can 1!' '.

made' noiw about~ the Most'inl ortait, of these. First is the riiacy of-,,' atibsist'en.e' crops~, notably rice,in the, small have shown~that the fi nsncil r eLurns holder esystem., Wile, studi~s7 K 
t' lao'o re~.op ad other,'~ h crp arp-'evera time hih r alus all'farm'ers see 'meeting. thet p.

nreedo 6fti-oshd rahe than'rmaximizin68ijfcome, as their 'prinipal6gol.Tls,.while nearly all Liberian far aesmecs incowe, cash cropi are usually treat'd 
sa'resdaKtm 
' 

tbd ,,,1,, '
tImecan be'.invested. ilyi few areas 'have cash i~osbeen,1pe
asaewethe afetsbitnearclue-,as~i on v 

upper LoaCounty to.wr
 a, scaleKland coffey 

Aeon ator is5~
 thegeneral conservatism ofubsistncefarmers. ThisAc .re a'i tor has' rtionl coomc 

s ~p~~.-ass gie'' ,jsmall marginmo bv: the houselhold e7' b'ar.bsi'thce~enebds a<siall holdeArs are
 
a.~pal r
 cc ths'ihltit isk and'.1ittle dtaruption&to trad~iioiial ~pactces4~.Zmjrove 1s ed varieties ae 
adoptcd~hil6 'a~." B~ystem ofcontinuous croppn will"be ac'~e onyeol. PojC~o Lest stacegy fur tianfoi ng small. liolderse into commnercial producers w,,vould be' a farm4ng snystem wh4ich' ithegrateG high valueA'cash ~Acop" with 

subiotnc 
rice.
 

http:andxtenivs.sy
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-,~ III. Spread Effect 

The ,s ada pttve research will 'be determiined by ' <<' ipread effect of CAIU s 

severa. factors) most of which. canot' be conrolled,byCARI iiself, 'Itis'<'
 

~imortn~ ha~ CARI'S soci-cconowic~surveys an~d farming yt~srsa~ <4
 
encompass a, variety of 'differen't farmingrrsystems~ in'ir presealtaticnal ~~
 

ar-climati'c zones and~ differezwt ethnic groups. ,Oiil by.nro'rating a "
 

1rerange, of farming systems in their~ res'earch-can' the' soejo-economuic and
 

FSR un t th t hnol 1 that~CARl developi will b
 
''compatble totescaeconomic and t*echrC cal colitexts of a bro-ld
 

sgent of L.berian far'Luers.~'~ 

4the farmer will1 be etension services. Presenty>%there'are two \aso
 
extens16n, op~eati i'.2 one isi proividedu bjy,6tneADr~s'i k~iama, _Plong and-Lofa
 

mc ~Cthough~ expensive), Te,'rest of 'te ontryhwvr us ey ti 

on th iitr'y of Agiutrl~~xe~o srvi e which 'islargely
 

une-udd umtvtdai.iefcie :If -farmers-ou-6sidefof the L'hre~e
 
~''~ ADP a,reis ar t bp'ae fi' fro'm'CARIl's-researchi new men'ns 'of :exztnsiun must"
 

be1 evid. Settingup4;ewk extenjbA rices i eodCA t' s, rnhri'. ~
 
e~~-de*v' t enins v-'i byo 

Ancher 1factor that will affectLlh&Bpread of new..technologies will b,
 
~access to, arket. :h'in thrust~ of'technological in iAc.' will be
 

oldae firy self v.fcet 
Givenri~t tmst iiou'se ird aefl'ffiie ,comm~ercializaition. 


the, mjor i:6centive1for: adopting e' technologies would be-to,produce a : 

Ssurplus for makt hs aiame~iih ed~ ccess to 'markets will have
 

Sa greater-in "ntive fo,adoption.

~~ IV.>Project lrnpact .'-

~"hproje~ct iiill~have a bnficlalIict 'on~several levels, of- OI~. 
No,tehougi
 Liberian socet.Temotdrc wiill be,,to the farmer-


w~'~iill allo.,: him or her, to earn .'mre'J4 ncome, thrug prdcino as rp
 
I aiv
 >F srls 'jt"'Hiher rodutivity41wi also allow and od 


his/her labor d'reore to alternative' uses . Women~sho'uld be tble'Lto~
 

'kbet'efitfromagrcultural innvationls as well as men (though -not 
'
 

S<-necessaril'y 
from ?the same~ innovatins as is discussed belowd). 


-i-Greater prdciiywlb elcein wany'cases injote~r focod 
j4W'4pnc~s.~Th~& illbe t 6rban Liberian~s, .,especially,,the poor who Mpond a ~-,' 

--~-share of their income on food.~Also, the national econiomy and the <-- <larger 


pubics whle 'ilbenefit by ariincrease in agricultural ,exports and '-

th xa~u fti ua economy. 

luiond'
 Thr wlbsustantial differenices Inth expS~ of these 
-xlin(

bnfthoweer, especially among Eames Aj ws abv, h 
by the oprb ofZ~ -4 ~ s~pread ofnwtcnooiswl be grcacly deterininiod 

J 4-4-4 -~U -4 
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extension services and markets --factors that the project cannot contr.jl.
 
Thus, the better developed counties will benefit more 
than the auore remote
 
counties that lack roads and extension services.
 

Another differential impact will. result from the divsior, ol labor 
between the sexes. A technology whl-h reduces weeding would benefit women 
since thay are largely responsible for this task. Conversely, a technology
which requires more weeding would add work for women. At this point it i&
 
impossible to predict what technologies will be developed and wiat impacts
they will have. However, as meu usually cultivate coffee, cocaa and other 
cash crops, they seem most likely to benefit from the trend tcoward 
commercialization. However, innovations in food crops will allow greater
 
surplus production which women sell for cash. Also, some women who he!v
 
households and have considerable resources have been able to establish
 
coffee and cocoa farms. Access 
to hired labor may be required, however,

which would limit such systems to certain border are.-As where migrants 
provide seasonal casual labor.
 

The shift to greater commercialism may hav, other effects on the 
structure of traditional societies. Greater commecialization will m'2aa 
that a greater portioLl of household incomes will be received as cash by 
individuals rather than distributed awong the household as food. Greater 
commercialization may affect nutrition also. 
However, a stuy of r.uLtriti-n 
in Liberia found little severe malnutrition and vo lack of Almost A 
all nutritional problems could be traced to bad practices and lack of
 
information rather than availability of foods.
 

Finally, the move to a more continuous cropping system and permauent 
fields will put pcessure on the present land tenure system. In the past, 
Liberia's dual tenure system which allowed freehold rights to be 
established w--abused by the non-iiidIgenous elite, often by cocpting
traditional au-.hrlties, to secure rights to large tracts for ruLbber 
plantations and other uses. Te inaovatLions promoted by CARL :-hculd not 
favor large comercial operations that will create a demand by 
non-indigenous peoples to secure land for large-scale fariing. However, 
some traditional authorities will ho ve to adapt traditional rights to 
accomodate greater security for land improvement3.
 

http:contr.jl


ANNEX G
 

ENGINEZERING ANALYSIS 

CARI's infrastructure has been significantly expanded during Phase I 
including the construction of three laboratories (for the Crop Science, 
Animal Science and Soils and Water Department) funded by the GOL and six 
staff houses funded by AID for the tec.mical assistance team. During the 
remaining portion of Phase I AID will also fund rehabilitation work on 
CRLd's water and electrical systems.
 

AID Construction
 

Several more construction activities will be funded under Phase II.
 
Construction funded by AID will include:
 

I) 	Staff housing: AD will fund the construction of an additional 
four ntaff houses next to the technical asoLotance team's housing. 
USAJD/Liberla has retained the construction drawing,3 for the 
technical assistanco Leam's housiu3 , and these drawing;'; will be 
uLilized for the new housii.g. Therefore, tie exact size and ype 
of housing is already known, and costs can be accurately 
estimated. This additional housing will be constructed in the 
first yeaar of the Phase 1I project and will be allocated to CARE1 
--niur staff and the contractor's administrative assisca-at. As the 
technical assistancei team is phased out over the last years of
 
Phase I, additional housing will be available for CAPr department 
headE. Housing construction of this dczlgn which is basic and 
siaple, but comfrta-le, costs approximately $45 per square foot. 

2) 	Fertilizer and Chmrinici Storage: A building for s oring
fertilizers and ch,:micals will be constructed with ID funds during 
the first year of Phase II. This building wil be eivirourm,'nLaLly 
controlled because Liberia's hot and huiJdd climate causes rapid 
deterioration of fertilizers and many chicmicals. A building of 6C-U 
square feet is re2quired to store approximately 6,000 bags of 
fertilizer and provide a 10' X 20' space for tables and chemical 
storage. The type of buildiag materials required are knoim; the 
building will. have a concrete floor, masonry block walls and an 
insulated ceiling. Presuntly, construction costs for this type 
building in Suakoko are $40 per square foot. 

3) 	Ag-icultural Engineering Building: This will be a Wajor structure 
to house the combined post ha-vest technolr, and agricultural 
mechanization units. It is presently knuwa what this biidLng will 
houlse aid, con.equently, the size of the building can be estimated 
fiirily acrurately. This building will house a cassavl peuler, 
cassava grodcr, cassava press, a press for oil and palm kernels, 
plus dryer:; and grind rL; for co[fe, coco;, maize, pesir, tos, etc. 
1.500 square £e.t has een calcunlated as the space required to 
houne thJ eu lipmeat. and opeiratLn& npace. 
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In 	addition, this building will house wood and metal working 
shops. Individual pieces of wood may reach 10 -12 ft. in length, 
and sawing and millwork way be performed simultaaeously. Metal 

work may involve the. sam. lengths of materials, while requirin3 

arc welding, brazing, or acetylene welding. The metal works must 
be separated from the woodworks to preveat fire. A floor area of 

3,000 square feet has been calculated as sufficient to accomplish
 

woodworks and metal works safely. 

There will be four small administrative offices in the building
 

measuring about 10' X 12.5' totaling 500 square feet, bringing the 

total square footage of the aricultural building to 5,000 square 

feet. The type of building constructiou is presently known. It 
will be of typical Liberian constructioa, i.e., coacrete fooLiv'_s,
 

masonry block walls, corrugated metal roofing with massnry 
plastering and paint finish. Current prices for typical building 
construction is t40 per square foot. Construction will be 
undertaken during the second year when the long-term agricultural 
engineering advisor will be present to a. sfst iu de.ignalng and 
e ,uipping the buillding. 

4) 	Plant Protection Building: The plant protection building will be a 

self-cot.tained facility comprised of a potting rocia requiring 

approximately 2,000 square feet for potting and st)ring plants plus 

storage of manure, fertilizer, tools -nd pots; a stcrage room of 

1,000 square feet for storing pesticides and sprayers; laboratory 

space of 1,500 square feet, plus four adinistratlve officals 
totaling 500 square feet. The size uf these rooms has been 
d,1term.ned, in large, by -,-rono;Aistsfamiliar with the preci.!.e 
naLure! of tke r needs. The type of bulding const'ruction is knvati. 

This building ivill be cf typical Liberian construction consisting 
of concrete footings, masonry block walls, corrugated metal ruoting 
with masonry plastering and paint fintith. Current prices for this 
type construction is t40.00 per square foot. 

5) 	Fish Research Ponds: Ten acres of CARl land will be added to the 

fish research ponds at a new site dowuistr -a from the existing CAR_[ 

fish research ponds. This area will permit the addition of 40 n." 
rtsearch ponds with better water and fish propagation control. lhe 

s.ze of the ponds is known from existing ponds; therefore, the 

number of new ponds tha. can be constructed in the tea acre site 

can be calculated rather accurately. Construction will involve the 

following:
 

E.rthwo, k, 10,000 yd. 3 @ $3.00/yd 3O,OOU
 
Concrete Wa*.er Control Structures 8,000
 

Seedi.Lng 	2,000
 

To tal 	$40, 0Jj 
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The 	size of his shed can be estimated fairly
 6) Machine Shcd: 

accurately because oC the known equipment that it will be used to
 

-rotect. A 2i' x 40' structure is needed to shelter six tractors,
 

a disc, mower attachment, sprayer attachment and other implements, 

in addition to several pickups. The building will be of simple 

post and beam constructon which, at present, costs about $20 per 

sqiare foot. 

7) Fencing for Research Plots: A major problem in collecting research 

data is pilfe--,.!of produce from research ploL3. Fencing can be 

-1edto discourage this for high value crops in orchards and 
It has been estimated that two more-or-less permanent fields. 


miles cf fencing is required.
 

8) Library Expansicn: The present library rqt.tire.5 at least an
 

additional space for more bookshelves and reading area. This can
 

be added on to the existing library room. Taking into
 

size the 	number considaration the of existin3 library and tl.e of 

additicnal bookskelves needed, it has been estimated that an 

aiditional. 500 dquare feet is needed. 

9) Tissue Culture Facility: This is an addition to the plant
 

propagation building now under construction under Phase I.
 

10) 	A final construction element will be an expansion of CAI.'s 

electrical system. This will entail increasing CARl's generating 

capacity, and expanding and extending the transmission and 

distribution system. Preliminary plans have been prepared under
 

the 	Phase I project, estimating costs at $200,000. These plans 

will be reviewed and modified as needed prior to construction in
 

year four. 

>1 L!cd for esign and Construction. 

AID will ccntract directly for all construction. In most ca'ses AID
 

will also contract with an architectural engineering coasulting firm
 

to provide cngicering supervision of the construction coatractor.
 

However, for the fencing, the machine shed and fish ponds, the 
staff construction is small and simple enough for CAL7's to supervise 

the 	construction contractor. USAID's resident engineer willl
 

periodically inspect construction as part of the routine AID
 

monitoring function. 

and 	detailed dr.afings for the existing technical assistance Te plans 
staff houing will be used in coris.tructing the additional four units 

ua-der rhi:ie Ii. While plnns or detailed drawings are needed fur the 

plant: protection and agrJ.cultural engin,cring laboratories .2nd 

chelical stocage facility as well as for the library and tissue 

cowture exi-?nsion, It i. It-.ieved lthat the 6qua-e footage needed in 
well. 	costs Par:h i1st.'r3ce .I already Lnown fai.ly Ii, addiLion, per 
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square foot can be eatimated to a relatively hiah degree of certainty 
because types of coostruction materials to be uoed/pproved by USAID are 

krnown at this time. LikwLse, plans for upgrading the electrical syste,1n 

exist but mest be modified. AID will contract with architectural/ 

engineering cGasulting firms to do the necessary designs and plans. Plans 

for the fish ponds and machine shed will be the responsibility of the Title
 

XII contractor which may require TDY assistance to prepare these.
 

Cost Estimates
 

The following table presents cost estimates for the various constructioll 

Estimatcs are based on those supplied by local constructionl
 octiviticv. 

firms and on the cost of recent construction work at Suakoko.
 



Structure 

Staff Housing 


Fert. & Chom. 

Stor.Facility
 

Fish Research 


Ponds
 

Machine Shed 


Fencing 


Ag. Eng. Bldg. 


Library Ext. 


Tissue Culture 


Facility
 

Plant Protection 

Bul dia
 

Expnasion of Elec. 

System
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AID Construction Cost Plan
 

Size 

4-x-1600 ft2 


600 ft2 


10 acres 


800 ft2 


2 miles 


5000 ft.2 


500 ft2 


50 ft2 


5C00 it2 


Total cost 


* Supervision cost estimated at J.0% 

Constr. Design/Supv 
Unit Cost Cost Cost 
$45/ft' iT00 $30,00* 

$40/ft2 
24,000 3,600** 

40,000 

$20/ft2 
16,000 

i0,000 

$40/ft2 200,000 30,000** 

$45/ft2 22,500 3,400A* 

$40/ft2 30,000 4,500** 

$40/ft2 200,000 30,000* 

200,000 20,000*AA 

$1,030,500 121,500 

of construction r 
'* Design and supervision cost estimated at 15% of cr etion cost
 
* Design cost estimated at 10% of construction cost
 



ANEX 11 
PROCURL NT PLAN 

.Commud1ity ocurement: 

Procureworat of commod les will.beperformed usi'ng' the following met hods 
~USATDO at the r of the trlAgiu:equestl t1tro. Arcuturaj1 Research Institute, ,w11 makce arrangements for procuireent wth a procurement.,8ervi-ces agentl L (PSA inaccordance tWth procedures set out in-AID Handbo6 5Catr4 

ItIsexpected that the PSA will be contrarted to procureal rjc a
 commodities with the excepti-,a of vehicles, mini 
Compters~, ibrary books~ (to be pro&urekl under AmrcnOesa Book dompany icontract) ahd lo al 

i : < procurement of audio-visual. an dakomeupettruhteUS
~Ser:vice's Ad, nistration.'> .

PSA~eesareestiate tobe udert10,000. 1Therefore, contracting fort
PSA services will be undertaken throughinformiiX solcitation of~severa

1 no~urcea. Paymeont procedures wil be by ni~kletter uf commtnieat issued by AI/W fo h cmuite d AID direct 16er 'of commtmn issudid D/ontrllrfo, Th byth UA he PS4Afees,. S ilernprilII 
< 

7~paymoiitsiiand o6n a~ scl o Wh eitfti.~ damnount per PIO/C an 
ureso otat fo 
comd'iare placed, 5L 'percentVof the fixed ~'amount~ per"'cegory as the commoditii ar shippd to ibria azidO ,
percen Whn th PSA has stisfactorilycopedalwrkr'al 

10 

cozmodities have arivPcd tnt ctd ompeen.oi~r U ' 

Those commnodities not procured
byUADdrcl or 

under the PSA contrct will be procured~ U through the LISe of anotherU.S. governujont agency, i'.e. GSA,. Intiiose intanches where anotherf U.S, gvernment~agency is ~ V ~ utilized a worki~ieat-'PIb/C will be submitted to A./W~, M/SER/COM/CPS
qeuesting procurement through a par ticular U.S goenet gny 

-UAIb1Honrvia will procure locallby; available items,>The prjCLWill

useapproxitey 
000,000 for local'cs procurment ofsuch items as


Soffice and farmnsupplies and tools, sp~are parts, 


petroleu iland lurcat as well aslclsevcs
 

underie 8
 categryhav beepreae by te 
Phs 1I
 cotatr CAI 
thedesgn team'.. ~ The aaf r commiodity ~lits are 'detailedan~d Co uo >1 

a organied re
 

ceiu ci 4e yLuPae1 
il I 
otatri
 



IINS 

4 

meti g-of thie: condd~ ~~ n ~ eC Addi~tional3. modiAy lisL' 
wl bo vl da e id Spocif Ica tioni 'wi be .deve1Ql b't'j 

w~L &d- S1~4 tefnoa wl th~oy-have L~ o10 ppde e ;
vechnical expertise.-Jiowever, spoc1i. cations for. Lfe m_jority-of 

mi odi to''t-be" pIocuro 1io1pc r1'yi d'b h e~a ss~n' 
Contrac~~~~ o. iP et nat.er, in iJ it~ equzest-the 8ervicen otf the 

gi na Stupply Managemen~t Of0 c orl, RESO/WCA, to v1)rov±le :ass'ance Ina 
mplementation' of the procurement process.7~ 

4 

The' sou.rce and oriLgin for comimodities eligible for AIXD fiiiatcin 'under 
thsprjcUisGeogaphic Code O00Ot(US. only). vehiclesmust be'procured '4 

from LeUiedSae unless a source/origin waiv r ha benb ane A 
review of the'commoditles to be procur~ed 4±ndicates,-that all1 sh'ould'be.,, 4<4.4 

avilbl fo t~ie de'Si1gna'ted sourc(/or'gitn for. thie: prjc xetfor,~ 
.. 4 -rb ker. Threfore a auic/oriialwaiver 'reqiiesL_,fur t1e motorbikes Its...''~ 

in ~cluded in the p4 roijec t authorizati'onV (wA'iveir jus tification4 is f~oundin* 

A 4rli44' ' i4. <4x4 4 

L 'er Schedule4~, ~ 2 '~444. 4 44 4 

Tiel delve 4 of~ 44,nauito prckrd ndrths av 

4infC~lt linpacL oil 4e imlmnaino h rjc. Teoe i 
Imlmntto scedl wil be444 prepare as earl' Bil .4 4<, 

« 

44c44il 

4 

4 4~L' commodi~Aties e'qired df4cuigec yea undter irojectn rderto haie ahk~44.44444'~ 
conroI wil.benesar fmlo lntii pupsstbek the 4 po~' ThpeQo'4 an.' 

4 4 impemnntaion-.sii~u~e wil e pats asepginning ~ 
duoes owe o theiomp wiw en roue rd th teya lifeitatlo4.4of' 

.4 ~' 

thco 
br 

i 

rojetisie Toiiddrnineac ter o hic eachpro cu ren t01.o4 mta' 10Q? 
ea doiamino i oribe utilized beig ithg4 dte~ 4 4ali, O--Itai o.L;~ 

I ~~ ~ ~ ~ ~ 1 th I 1etp co o ec rnsction had 4 actiey.~ 
adu1e w~dl be parL o t diye opera 44,44 p~aiing begtining ti twn~~" 

con old LNPucaefur b& L411,piolt'e.~ 'fidrig the iue of't a'L c(I1Aaltc.L/ 

prviins.4t be1fmale for 
ta'44etroato4y4. 

s4 t or i 
ap 

fa~ciliie 
n 

Wh 4.44h ca 
ff c~ o h 

) 1 . 
4'44'4444ie 

44n([t 

F.ul' ,Trans 4& 1pir La Lion ~ elLnlg4.444. 

Commod Leti~es"f 
Lit fi .",4.4444 

ianed uder hi' 4Vecill 
of44 -(ILIn'he 

Veas n are.a Avilthlc., t~ii stpplir W 

444I4 
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for nonavaLlability Crum AID/W, N/,ER/CO;I1R. Ati Oppruved waIver for
nonavaila!iity must Le obtained pr.u-to shipne:.t of the co:nmoditieo. 

All coiamodities will be procured on a CIF bajls. For Lhose culfIOmmoditie3 procured by the PSA, the PSA will be responsible for coasoli"1t-ing shipments 
to the extent posnible, packaging for export when 
necessary, and


arrangir freight. 

The GOL is responsible for clearing commodities through customs and arranging for transportation from the port. of entry to the project site. 



ANNEX I 

PROJECT [MPIEMENTAT ION SC[IJDULE 

Years 1-5 

DATE ACTION LESPONSIBILITY 

August '84 Sign Grant AL'eement GOL; USAID 

Sept. '84 

Issue P10/T 

Issue RFTP 

USALD (ARD) 

REDSO/ RCI) 

Nov '84 Solicit PSA's for commodity 
procurement contract 

USAID (ARD) 

Dec '84 Select top technical proposal USAID; 

GOL 

REDSO; 

Feb.'84 Sign TA Contract USAID; REDSO; 

IaCO 

Meet in[tial condiLions precedent HOA;CARI 

March '85 Sign contract withi PSA 
commodity procurement 

for CAR1; PSA 

Issue first Po/C for project 
commoditties -replacement ve icles 
and furniture for TA team 

USAID (ARI) 

April '85 Six 
and 

long-term participants 
applications forwarded 

identified CARl: TA 
Contractor 

May '84 TA team arrives TA Contractor 

" CARI bire; 5 new profc ;Intial1t.,rf CAR! 

June 

July 

June 

'85 

'85 

'85 

Contract let for 4 CARl staff houses 

TA contractor s;ubmits annua] workplau 
for USAID review (for 6 month,) 

CARl submits researclh s Irategy to 
technical comnilttee for apdroval 

USAID (FO 

Enginevr) 

Contractor 

CAR I; TA 
Contractor 

& 
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-LCltrComwodtt~j recb I~'ey 

TA Contractor subinit8 nulTp~ ACnrc 
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St87' 	Third shp o cientiffl and, agr~i-U~;CRE 
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-	Dry season, research plannied :TA' &o Ltc 

iD*Doc '87i 	W.Lseson 1)u LS 1arvesed and daLa ~ TA:Con Lractcok 
anal~yze&lI 

fA.onLract'or. submi ts annual 'report TIA Con trac~fdr 
to USAIDL. 

N 

'ail 88 	SociologiG tadvisorf dteparts, le~uwe TA 'Contract6r 
011crobiolmgiit arrives -

TA' ~Con rac Lor, subin LstalnnUal, work plan ~TA Conrato 

CARI hires 	three professional CAR 
-resparch -ta ff~ 

SILx Jcng-torm partIipan sselected ;TA Coimractor 
and.~a pptiati6hs~ forwarded; to GOARFL 

Leb 88T 'FourthiIO/G issue d for agricultural;(4 TA .Con tra cL o r 
aTn t~s c LPi tLCfI;supiVs and equipmen'd SAID 

Di y~esn search, plots planted ~ TA Cou ra't 
y 4CA RL 

2 ' < Dyses1ozLarm trials and~ CA R1 '10A 

mi rch, 88CJ4 p bi t I 86 -8~7 1ann al. resarch T coL ra L 

r po r~tCART' 
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May '88 Dry season on-farm trials and 
demonstrations harvested, data 
analyzed and CARL research plans 
adjusted if necessary 

CARI/MOA 
TA Contractor 

July '88 Wet season plots planted TA Contractor 

CARE 

July '88 Wet season on-farm trials and 
demonstrations planted 

CARI/MOA 

TA Contractor 

Aug '88 Six long-term participants depart 
for training 

TA Contractor 
USAID(DP)CARI 

Fourth shipeiiut of agricultural and 
scientific equIpment and supplies 
arrives 

USAID; CARL 

Sept '88 Dry season research plots planted TA Contractor 

Nov-Dec 88 Wet season plots 
data analyzed 

harvested and 

CARL 

TA Contractor 
CAR[ 

Wet season on-farm trials and 
demonstrations harvest, data analyzed 
and CAR1 research plans adjusted 
if necessary 

CAR/IIOA 
TA Contractor 

Dec '88 TA Contractor submits 

to USA[D 

annual report TA Contractor 

Jaa '89 TA 

to 

Contractor 

USAID 

submits anaual workplau TA Contractor 

CAR1 hires two professional research 
staff 

CAR1 

CAR1 selects 7 long-term participant 
candidates and submits application 

TA Contractor 

CART 

Research coordinator, ag. mechanization 
and crop breeder long-terim advisors 
depart 

TA Contractor 

Feb '89 Dry season research plots planted TA Contractor 

CAr 

Dry season on-farin trdils 
demonstrations pJlanted 

and CARI/ MOA 
TA Coitractor 
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Mdrch 'd9 CAR1 publishes 

report 
87-88 annual research TA Contractor 

CAR[ 

May '89 Dry season 
analyz ed 

piot;; hacvented and results TA Coul ractor 
CAR[ 

Dry sea:-ui on-farm trials and 
demonstratius harvested, data analyzed 
and CART research plans adjusted 
If necessdary 

CARI/MOA 
TA Contractor 

tay '89 Technical Committee reviews and 
approves 89-9(0 research program 

Technical 
Committee 



ANNEX J
 

SCOPES OF WORK FOR T.A. TEAM
 

I. WEED SCIENTIST 

A. 	Duration
 

2 years
 

B. 	qualifications
 

A PhD in Weed Science with a strong physiology bias, and at least 

five years experience in conducting independent research of recognized high 

caliber. Familiarity with control measures of an array of weeds; i.e., 

brond-leaved and monocots, herbaceous and woody. 

C. 	Duties
 

To work with the Plant Protection Department in evaluating the 

relative importance of various weed spccles encountered in Liberia and to 

assist in the design of Implcmentation of renearch in the control of such 

weeds. Assist the farming system group and especially the "no-till" 

ccmponent in interdiscipllnary studies. These dutY-' will include: 

1. 	Working with the CAR1 counterpart in surveying the weed problem 

as it exists in the various crops nationwide 

2. 	Train1ng extension workers In weed identification so they can 

assist in the above. 

3. 	helping in the deoign of weed control experiments and in the 

proper u,3e of sprayers, herbicides, etc. used In such research., 

this to be done in close cooperation with the CARI counterpart. 

4. 	Working cooperatively with other departments and with the 

farming sy.,;te and "no-till" programs as they relate to weed 

control. and to land preparation. 

5. Establishing herbarium of weed species, and a living 

demonstratfon "garden" of weeds, to be used in training 

e.rtension agent, , student of RDI and tte University of Liberia, 

as 	well as tarmers. 

6. Development of procedures for obtaining established and new 

herbicide for use in experlmi:ntal work. 
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., FNjica T CRONOMS-

ADPi P1 16 t, S ci n e Aor Ag on m or ci tu rea) 
ddble legu e cr ops with a' str on-bac kgro'un"d 'in yslo. Ied o)a
 
a ~ owege
 -de c robi ooya olbresymbioti -brltst

ct In. Mmm of ye, years research 'experien'ce and demonstratedl 4..yto de an onmct i pe~ot stuzdies. Needs' tob or as -part of, as cilia bl~~ Lte tElm 

The legume advi or wil work i h the CAPI counterpart in-.studying tltose edible egumes i.hlch cire 'o.~p~n~1 nprace~ the Llberian 
Il't , and~,aso those le ume? crop,, w th-soil 'buil'ding: and soil imaprovowen v , In th' cOUr" 0 -his wo ths11 vir wi~ll: 

1..Ealuate gI p1 ~m~ conduict~yjriet yf'eld'.trials in response
to -consurner sand srua11 -frmner needs. 

In~lde such .spiiec ies Qpso ug beansim 2.s cowpea mugli beatis, kdil 
be js.rollnd 'nuti,-T1gba 'n o'r Secies 

ended i I ucvarie~y trials. 

3~. Study the production cyc ah species with o ee6 the view' o~f
definvgplan res~ponsesat~ difrn esn ndfrdf(J01 
4geographitc iocations. "r 

4.~ Deitmino teofect of;smitc ir'e fxrgb
rfance-of th aro& pcis

5. conduct atudies' on 't e soil building capabh~t of~4tii a
1egume s es se ectdfor Lhat -poet, o hi use In 

r1$onomic alternaitives to cut and burn agriculture'. sL0 
a component of 'a,
coa ern tive farming systems prn~r~an 

6,.Prepare research-and et(6.5on material-related to' the-S,,t.',
listed'above.
 

"7 shtoj~t oay taIQ
 a6rt courseflfed f 

eaof 
in,coo eraion 'J.th the MOAa'nd ADPprogram. 

d tratioian ; extension traVnI~gacyj 
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[II. PLANT BEED FR 

A. 	Duration 

3 	years
 

B. 	Qunlifications 

A PhD degree in Plant Breeding with a minimum of five years
:°search experience in any one of the following specialties; rice/small 
-rains, vegetable'j, legumes and pulses. 

C. 	Duties 

The Pl6nt Breeder will be responnible for advisiag CARL staff in 
he Crop Science Department involved in several crops including rice, 
iaire, vegetables, legumes and pulses. Specific responsibilities will 
nclude:: 

1. 	Assist in planning and organi.zing breeding programs for major 
Liberian crops.
 

2. 	Implementing an applied plant breeding research program for
 
m 	jor crops. 

3. Train CARl junior research staff in fundamentals of a plant 
breeding program.
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V1. SOIL 1FRTILITY/ClMIMISTRY SPECLkT.IST 

A. 	Duration
 

2 year:i
 

B. 	QuallficatiLons 

A PhD degree in Soil Fertility with a strong background in 

analytical chemistry and familiarity with soil testing procedures including 

the 	latest technology. Requires five years of research experience, and 

while knowledge of tro,.'cal soils is preferred, it is not essential.
 

C. 	Duttes 

To work with a PhD counterpart in Soils in developing a long-range 

program of re: earch in soil fertility for various eco-zones of Liberia and 

for a range of crop species. Additionally, to help organize a soil testing 

rervice to 1; offered at CAR1 for reisearches, extensions workers and 

farmers. Specific duties to include 

1. 	Assisting in the Installation, operation and management of soil 

testing service.
 

2. 	Advising in the planning and impilementation of soils research 

projects, Including prioritizing the research effort.
 

3. Advising, with the counterptrt, on interdisciplinary research 

involving the Crop Science Department and the farming systems 

comnl t tee. 

4. 	Asaisting in soLl surveys, both national and local. 

5. Helping with farmers field days and wiLh the Jns tal.aLI Lnof 

off-station deron:tration plots. 
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VII. RESEARCH COORDiNATOR 

A. Niratlon 

4 years
 

B. Qualifications 

A PhD degree in an agricultural discipline with at lea3t 
year experience in somc aspect of research administration, such 

Live 
as Department Head, Director or Associate Director of Research 

or director of
 
a branch research station. 
Work experience in a third-world 

cour',try

desirable.
 

C. Duties 

To serve as counterpart of the CARl Research Coordinator during the period of organization ...d implementation of a v-gorous
multidisciplinary research thrust which will have nation-wide impact.
Specific duties Include to but not be restricted to: 

1. Assisting in developing criteria for prioritizing research
 
emphasis at CARI. 

2. Helping to create a standardized procedure for research
 
proposal submission and to set policy for peer review. 

3. Advising on procedurtvs for expediting the Implementation of research activities to make the adminiatratlon responsive to
 
research neecs. 

4. Assisting in developing procedures for systematic reporting of 
research results. 

5. Fostering dynamic cooperation with the Univ. of Liberia (CAF)
to mobilize the nations research resources.
 

6. Helping create an appropriate professional climate through
encouragement of literature collections, organization of seminars and scheduling of symposia, inter disciplinary 
conferences, etc.
 

7. Assisting in a dynamic search for research support from

international Centern, donor agencies, commercial firms, 

etc.
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TECIUIOLOGY iZAIO, /APPROPRIATE IiAGRICULTUR 'jECI 
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A. Dura tion 
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X. RURAL SOCIOLOGY 

A. Duration
 

3 years
 

B. Qualifications
 

Must have five years

A PhD in Rural Sociology or Anthropology. 


experience in developing countries including work in rural/farm surveys as
 

member of a multi-disciplinary team.
 a 

C. DutLies
 

working in Socio-Econcuic DepUrt:uient as 
The position will iinvolve 

ir dcirt[r3ient
including one-to-two years hLoJ1ding line position

Sociologist, 
Duties include:
 

while counterpart is in training. 


integrate thie 
1. Participate in the facmin3 system team, to 

a' the farm and test the system of the various units research 
level with surveys, trials and evaluation cf improved
 

technologies.
 

farm
 
2. Cooperate with planning, supervision and implementation of 

technIoLgies. and evaluation of imprcved
level surveys, trials 

ia organizing and 
3. Aqisist the Extension Liaison officer 

couces for extension workers and In 
implementing training 

fcr new extension tecuAi1'je;.
developing recocmndations 

other staff memberj,
4. Assist In training counterparts and 

through us-Ie of seminars, workshops,
well as stu'dents 
publicationas, ec.
 

the prompt proceslig and analysis of the rosults ,: 
5. Help with 

1;1:IV, trials and tests conducted by CA1[
farm level surveys, 

and other cooperators extension workers 
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UNCLASSIFIED STATE 125798/01 OF 02
 

INPUTS TO PE PROVIDED BY THE NUTRITIONAL ADVISOR AND

INFCPMATION RSGARDING, THE FUNDING FOR Tt{E ADVISOR FROM

:1AND T V;SO(4;S WILL COV:IEED BY A SE,:PARXATE ABE
 , BE 

FFOM AFT/'JL/ARD
 

_. 
,T. THE SECOND ITEM WHICH WAS EXTENSIVELY
 
DiSCUSSED DURitNG 
TiE ECPB WAS THE NEED TO MORE

COMPho,'HENSIVELY AND ACTIVELY ADDRESS THI 
EXTENSION

LIrJAGES BETWEEN THE RFSEACR ACTIVITIES PROPOSED AND THE IAP.CET FARMERS. TWO ASPEC'IS OF THIS SU3JECT WERE CONSIDERED IMPORTANT FOR THE MISSION TO DEAL WITH: 
1)

Dj.Vf:LOPMENT 
DURING THE PP DYSIGN OF A STRATEGY

1. ;NPI.T'F YING HOW THE CRITICAL AREA OF E;%TE'NSION CAN BF MOY{: E IFECTIVELY ADDRESSFD THAN IS PROPOSED IN THE }'IDI
 (sujljcq OF CO!I}S], To RECOGNIZED RESOUliCrE CONSTRAI NJTS,; A'4D ) INCLUSION IN THE PROJECT OF AN EXTENSION
COM PONENT W'flICH 'i,ULD ENSURE THAT TO THE DEGREE AND FX'I+NT FEiA; I LF, YESEAHCi RESULTS A,1D TF.CHNOLOGY READY FOR APPI. CA'TIGN dILL BE TIANSFERRED TO AN4D IMPLEMENTED
,fTiuiE TARGET FARMERS. THE ECPR RECOGINIZED THAT IT - WCULI: NOT BE POSSIBLE TO PROVIDE SUPPORT FOR A NATIONAL

E0T:NSION SE;RVICE DEVELOPMENT PDOGRAM i;UT IT STRONGLY - FFi'lI TEAT THE}RE W'AS AN URGENT N};ED FOR TiE MISSION TO
INCLUIE APDITIONAL EXTENSION DEVELOPMENT AND EXIPI.IM ,N'A"ION A'TIVITIES WITHIN THIS PROJECT. AS A BEGINNIN G, lfiE B-CPR RECOMMENDED THAT THE MISSION AND PP CESIGN TEAM WORK WITH THE ON-GOING EXTENSION SERVICES FINANCED BY AID AND OTHER DONORS IN NIMBA, BONG AND
 LiM1A COUNTI13 IN THE EXTENSION DE3.,N. ALSO, THERE 

Wf.s i%COi,':TENSUS THAT THE MISSICN SHOULD FULLY CONSIDEli
7FE TOSSII'IL1TY OF INCORPORATING/UTILIZING THE SERVICES 
OR ?H O'RAt-S OF PVOS/NGOS--INCLUDING PARTICULARLY 
PRIVATE SECTOR FIRMS--TO THE DEGREE FEASIBLE IN AN
EFFORT 'O EXPEIIIMFNT WITH VARIOUS EXTENSION 
DELIVERY

SYSTEHMS IN ADDITION TO THE GOL EXTENSION SERVICE.
FCPR 2dBCOGNIZED ThAT THE TOTAL EFFECT 

THE 
OF MEASUI.ES SUCH AS THYSi OULD STILL FALL SHORT OF A NATIONAL EXTENSION 

SJRVIC' DEVELOPMENT PROGRAM, BUT CONCLUDED IT V.AS
 ESSENTIAL THAT MORF CONCFRN FOR HOd TO DELIVER
TCfift'OLOGY (L};N1'A":D THIE BY RESEARCH SYSTEM RE INC01iPCHATED INTO TIIE PliOJECT AND THAT EXPERIMENTATION

WITI; f-'llVAT,", ALTEirNATIV.:S w UNDERTAKEN. TilERE WAS A
CONSit.NSUS THAT T'lil DESIGN WOULD NEED ASSURE TO 
SUFICIENT FUND5 THiIS IFOR INCREASED EMIHASIS. 

-C. THE PP DESIGN TEAM SHOULD FOCUS ON dOW TO
S'1i .NGT'HFN TIHE MANAGFMENT/lNSTITUTIONAL CAPACITY OF
CARI (CENTRAL AGR ICULTURAL RESEARCH INSTITUTE)
RLGARDING T:iE USE OF MANPOWER NOW TRAINE) AND THE TYPE 
OF I ATNED PROFESSIONALS CARl WILL NEED IN THE FUTUIRE. 
TO A DEGREE, TEE SOCIO/ECONOMIC STUDIES WILL FLP 

1JNCLASS IFIED STATE 0'2579F/0i '0 02 
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r"TEMINE THE FUTURA NE]DS OF 
CARl.
 

-1). IN PROPOSING THE SUOJECT 1i YlAR PROJ ECTP BOTII

AID AND THE GOL ARE MAKING A SUBSTANTIAL COMMITMY;NT 

TO
 AGRICULTURAL RESF'RCH AND EXTENSION TO BENEFIT 
THE


SM1ALL FARMER. 
FOR AID A DOLS. 19.9 MILLION PROJECT

REPAFSENTS A HEAVY MORTGAGE ON THE FUTURE AID PROGRiAM
 
FOR LIBERIA. 
FOR THE GOL THEIR PROPOSED INPUTS OF

DOLS. 33., MILLION REPRESENTS A LARGE RECURRENT COST
 DURING THE 10 
YEAR LIFE OF THE PROJECT AND A HIGHER
 
COST THEREAFTER'. 
TEE PP SUOULD SHOW THAT TIE MISSION

HAS ANALYZED ITS MORTGAGE PROBLEM ASSOCIATED WITH TV.:

PROJECT AND THAT TEE GOL IS 
FULLY AWARE OF ITS

BFCURENT COST COMMITMHNT AND WILL PROVIDE THE

NECESSARY FUNDS FOR THIS PROJECT ON AN 
ANNUAL BA3IS.
 

-E. TO MONITOR TIE POLICY CHANGES/DVELOPMENT OVER
 
THE 10 
YEAR LIFE OF THS PROJECT, THE ECPh PECOMMWINDEO

THAT TriE 
PP DESIGN TEAM ESTABLISH BENCHMAR.S/EVALUATION?

POINTS, POSSIBLY ON AN 
ANNUAL OASIS, TO MEASURE IN
 
CONCiETE TERMS IMPROVEMENTS IN INSTITUTIONAL

DEVELOVNENT, RES.ARCH AND EXTENSION. 
AN INTENSIVE

,VALUA'IION WOULD BF MAD" PRIOR TO THE FIFTH YEAR 

OF THE

PROJECT WHICH WOULD DETERMINE WHETHER TO CONTINUE,

REDESIGN CR OTHERWISE MCODIFY 
THE PROJECT.
 

F. TNE ECPR RECOMMENDEp A SUPSTANTIAL INCIIEASE IN

THE LEVEL OF SHORT TERM 
TA AND SOME CHANGES IN THE TYPE

OF LONG TERM TA. AYR/TR/ARD WILL PROVIDE MISSION 
THEIR
 
THOUGHTS ON THIS POINT WAICH 
INCLUDYS A NEED !OR A
 
SOCIAL SCIENTIST ON A LCNG TERM BASIS.
 

G. THE IEE NEEDS TO BE AMENDED IF THRiE AR!? PLA°WS 
, ,1-
 TO USE PESTICIDES IN NON-CONTROLLED DEMONSTRATION AREAS 
, .,/
 OUTSIDE 
OF THE RESEARCH STATIONS.
 

-H. THE ECPR AGREED WKTH THE MISSION STRATEGY TO 
SFLECT A CONTRACTOR FROM AMONG THE TITLE XII
UNIVERSITIES PROVIDED THE PERSONNEL ARE SELECTED
PRIMARILY FROM THE UNIVERSITY STAFF. THE IMPORTANJCE OF

DEVELOPING A LONG TERM 
RELATIONSHIIP BETWEEN CART AND 
T8E TITLE XII UNIVERSITY fAS NOTED &K THE BIFAD

R&ERESENTATiE. 
TIE POSSIBILITY OF INCLUDING A PRIVATE

SECTOR FIRM OR 
PVO AS A SUBCONTRACTOR TO THE TITLE XII
 
UNIVERSITY IS 
A POINT WHICH THE MISSION MAY WISH TO

CONSIDER 
IN DISICNING THE PROJECT TO SUPPLEMENT 

THE
 
EXPERTISE OF T:E UNIVERSITIFS.
 

S. E UEST MISSION COMMENTS ON FINDINGS/

RECO00NDATIONS OF 
ECPR AND CONFIRMATION OF MA,/JUNE

190i1 OPLIGATION DATE. 
SHULTZ
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SI I IN .',A IN 

UNITED STATES GOVERNMENT 

memorandum
 ATh, August 29, 1984 

DaJEg ie ItZPL. ro
,i'Nor Robert C. Bra gineer 

SUmnCT: 	Project 669-0188, Agricultural Research and Extension II,
 

Foreign Assistance Act of 1961, as amended, Section 611(a)
 

TQt Lois Richards, Director 

I have examined the information contained in the project 
paper and find it meets the requirements of Section 611(a) 
of the Foreign Assistance Act of 1961, as amended. 

I certify that the construction cost breakdown of the 
elements, i.e., staff housing, laboratories, consLruction 

additional research and administrative buildings and 
electrical cxlensions, fish research ponds, fencing and 

as shown in Annex G, are reasonable. g,zn.eraLion expansion, 

The final plans, specifications and bid documents will be 
prior to reviewed and approved by the USAID engineer 

bids will be received from obligation, and competitive 

local contractors for construction.
 

0?rONA! roi 	tl4O. io 

6U.S. GOV P, I .OIT PRINTING (.rU*E : 1;e2 0 -3LI-526 (72Oo) 
e1 



ANNEX 0
 

CERTIFICATION PURSUANT TO SECTION 611(e) 

OF THE FOREIGN ASSISTANCE ACT OF 1961, 
AS AMENDED
 

I hereby certify to the Administrator of 
the Agency for International
 

Development that the Government of Liberia (GOL) possesses both the financial 

and human resources 
to effectively maintain 
and utilize the Agricultural
 

Research and Extensiol 11 Project to be undertaken pursuant to the 
terms of
 

the A.I.D. grant between the Government of Liberia and the United States of 
America for the purpose of developing improved technological packages for food 

and cash crops and livestock to meet the needs of small farmers. in so 
certifying I have taken into account the maintenance and utilization of 

projects in Liberia financed and assisted 
by the United States of America, and
 

I have more particularly taken into account 
the demonstrated capability of the
 

GOL to effectively utilize development 
projects of this nature.
 

Date:-C_ _ 

Lois Richards 

Director, USAID/Liberia
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STATUTORY CIECKLIST 

C(UI.TP.Y CHIECK LIST 

This check list was completed at the begining of -the FY 84 by USAID/ 

Liberia and included in the Program A!;sistauce Approval Docu ient (PAILD, 

669-IC-006 Project 669-0189) Authorization date, December 30, 1983. No 

negative findings were reported at the time and no changes have occurred 
0 

to dajte. 
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5C(3) -STANDYD ITEH CHECKLIST
 

Listed below are the statutory
 
items which normally will be 
covered routinely in thort 
provisions of an azistance 
agreement detling with itm 
impltoentntio, or cir in the 
3-reement by imposin~g limits on 
ce.rtain us s of funds. 

These items are arrarged under 
the genertl hetdings of (,X) 
Procurement, (B3) Construction, 
and (C) Other Restrictions. 

P.r -uremea t
 

1. 	TXU Sec. 602. Xre there The USAID mission will
 
explore awarding the
 &rrangementa to permDit 


U.S. .nall business to procurement services conlrac.L
 
participate *quitbly in under a set-aside .rogran.
 
the furnishing of
 
commodities and services
 
finenced?
 

2. 	FUA Sec. 604(t. Will al) Yes
 
procurement be from the
 
U.s. except as otherwise
 
determined by the
 
president or under
 
delegation from him?
 

3. 	7AX Sec. 604(dj. if the Yes
 
cooperatng country
 
discriminates .against
 
mzrint insurxnce
 
companies Authorized to
 
do busines) in the U.S.,
 
will cozaooditie3 be
 
insured in the United
 
States against marine
 
risk with such a company?
 

4. A Sec. 604(e); TSDCA of N/A 

oiT7,ore procurement of
 

&qricuitural commodity or
 
product is to be
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r--~---~ ~Mr. William Nassaquol , (N. S. CropPhysiologist on study 
A. ~<4'<~~~Aleave,; to return 1984A ~ AA,4A~dA 
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Tweospecii ed utbe greenhouserands.cemi& r hosoLg
facilit'Eypopgaio use ,4tcIma istforaefnr -so~ s'eios acnn,ae Lto 

Sadequate storage faciflity woifcallow for more efficient pro6curemet and . 

* usage-of expensive fimported products. ~' 

~A~t the' present time ol iie amount of eqimn and '~' "4 
~supplies are avaiabe .to ithe 'Cro'jScli~nceDepartment. 'This has infb.e
 
field operations somewhat "and, has "been a-maJor, limitation of baclkuj ,
 
laborator~y wok.Oerati nssuch~ia,, routne-2>,aL't ev-uat6 of. nu
 
r'ice, cassava sweet potato and vege1~aIle vJarieties are not done cis a
 

reut utpiaino mrvdcassava ADP'.u and sweuL poLi~l-fov
* release to extension-and has also been hampered.3'-~' 

d.' Status of'-Current 'Research 1j~ 

es The',Crop Sci ' ence Department has undertaken, an ,impressivPe aMOUflt of
 
reearch" particultarly i n th~e a7reas 4of jlant b'ree'ding~and variety
 

development.,,Thiswok has'bee closely t'ied to i~nternational :centers suc;~
 

InsBtituite :or.,Tropical 'Agricu1l~ure '(IITA) L"TXinkages:,also exist witp

organizat ions BUC sWRA Pir sip for4 Prodiictivity (PfP) nd1 Lil
 
cont AgriculturalDevelopment Projects~(ADP) Inx Bong Lofa and Ninlba3j~Q,-


Coer Dta~nI~oni
 epartet of CARI.
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Following is a list of research currently underway, or proposed:
 

1) Rice Division 

-National Rice Observation Nursery 

-F Generation Nursery for upland varieties 

-Elite Line Medium Scale Trial 

-Multilocational trials of advanced selections 

-NPK rate studies 

-Mineral nutrition of rice 

-Date of harvest trials of upland and swamp rice 

2) Root and Tuber Crops 

-Screening of cassava germplasm 

-Multilocational trials of advanced cassava selections 

-Effect of number of cuttings per hill on cassava yields 

-Effect of leaf harvest on cassava root yields 

-Weed control in cassava 

-Effect of intercropping on productivity of cassava 

-Date of planting studies 

-Cassava fertilizer trials 

3) Maize 

-. Maize breeding nursery 

-Maize population improvement 

-Maize variety testing 

-Maize half-sib evaluation 

4) Vegetables 

-Variety trails on Chinese cabbage, cabbage, onion, 
tomato, eggplant, okra, hot pepper and bitter ball 

-Seed multiplication of okra, hot pepper and bitter ball 
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-Spacin& zrial, on ega 

ertilizerl trial opn pggplant 

a ~~~ fajgnndu In toi arch o concer~n 

aAgoov cu~rl d oia focsarL neud2d, pari ctharl1y La 
prouttn glronm andcop manageme ntL 

A .... A'ong-t er m.goaI of~theo Scec Deatet hudbe _ 6v101)jY 
alterntdives-fL0, theradtmtnes~~slash-afd burn system~ now beini u~sedT 

hou~, alow ropping, minimizing. costy:inpt fr mre Itensve while~ 
w~hen at all OSible 'it 'sol as i ,to minimize eosion on these 

ide''t f orthem as human green shul aplae foods animal feed or -~ 

manures inbtoh uplanAds'ad swamps. A itetrdisipl.inary task force 
sho~uld~be-organized ude~r the CARI Directorohi designated ~~ 
repres'entatived to~coordinate the Mutpe'icplnsivle in~them 
development of teholge fo otnoscopn ytm.Anothier area > 

'Wihre sicrae eerhL poucion and management of tree crops, 

exports. ~1f~j 

Aotird are ofrsac sti valuation of potential4 crop varieticsA12<71 

rXpa~n16 [n 'nsfoin-nr~e. y4id! d :tIimpfarovedi pest LC~Ia tostn dioeas. uand < 

or cosue acetne This should receive ateto"priual-t 
Lierian a~griculture moaves away friom traditional subsistenice prQductin and &y 
toward a cas make system.1 

A -~~ . 1) New Staff The following posit~ions should) be 
established in the Crop Science Department:~~~A 

-~~AAPriority1,-Tobestablshd in the first yer of 

Phase IIwith training initiated as soon as possible: :~A-

Agronomist M.S level, to supervise o.ff-~to 
tes~ting of rice vjarieties,A and maintatn puose 
itock~s ofU~ Imr ved vaA'rieties'~~A J.L 

Root Crop Bireeider, H.S or P.D, evel, LO Impr ovo 
A catssava, swe~et potato ad co'coyAT 

A'Tissue-Ctilture Propagationist,fM.. level, fo h 
rapid mil~iplicatin of~ipoe vaite o 
release toexeno an trIhe publi
 



te~nle Prouco ~ 

screen 'AVRDO lines and prdtce pu seed oe'dac 

varieties'rnoie M',1~ 

'RPoat Crop Agronomist at H.S. levelt sprvs
 
4, off-statioi testing and mintaini pu~re stocks ofE
 

Nate
 AroomitatMH.S. eVet, to~study maize 
~*~WU ~ productigon systm 

~4Tropical tree fruit productioni spectiaitatMS 

~Tree Cro~ps PropagaioSeialpeistis~~ ii 

4 ~~'~< ~ Pri~ority 3'-Positions "which might be established~ and' ~
 
training copee roi to clsof poject Phase3 II:
 

i Rice Geneticist, at PhD.level"
 
MieBreeder, a hD ee
 

Legumand.ulseBreeder, at Ph.D. level 

2):4jTraining In pdditon, tLa folowig training of~ 
'''>existing saff should be initiated, in priority order):5 :'' <,2.#1. 

'2242y4I"4'?'~~,H.S .training in tree cro~p :production: f or Ms. Maran " 

~'w~Sherman, followed by,.6-12 -oths'trainingin coffee andu 

~.icocoa at an interriationaX or. naitinal resed'rcb cen~ter 

.S.Traiing i~n seedtehilg at' Mississippi Stae~ 
UflJveratt.y fo Mr'WAleh Wil±son 4 ' 4 

Ph.D. training incrop physiology4 or~plan~tbreeding fo'r 4.2 "'2 

Mr. 21David Wounuah '2 '7' 

'. M.S. trinin invegetable~ produti on for2 Mr. Philip 

'3) 1Endof Proj~ct Staff~ Ig-Athelind&of this poect, A 
e Cro hudb L$A 22.tin ScienceDprmn opsdothe folwn 
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trwcdL~o0Pa L[n tfau V, fo u 
uring~t IIe 's cOdhase p pro j ccL. 

CIC LIu Io~f Ut&(_ o l y k'Qi 

. rice procesing, ma~tze an eeal L~~,10:e 

~ 5) Construt.ion of a storage facilitv [or fertilizers ap o 
icu I ure' L a gr;~ hemica Is wi Lh a ppro pr inte humnidIty qua Itt Sof stored products under Phase [I ~ 

;&~~wt 6) 	C~onstruction of a green house for ueby CrpScience~.
and Land and Water Resurces fo pLexperiments ' 

~~ -The cQ Advisors follow~ing advisors, bot l6iong and short-term 
atrcomne 	for consideration:g Y7
 

Y~&w.~ijy~X..Short-ermv (I&wmonth) to assist-In development of4v7 
Spropagation/issue 

cluefclt
 

~~i'~~-') hort-I t. ' 
In itjils"' 	go 

--~ ~ .J.. 3) Short-Lerm (Jimonth) 4&o' assist Inplanning rese6arch-& 
--7', V'~ ~~ programs in tropical fruits7' 	'. 

4) Short-!ter'm (3 months) fragronoms/Pan redrI
 
-~~<-item .5 for ,follow up Lconsijtation one month each yea


follown the long-term assignment 

1' 5) 3-ye< n~mstPl Breeder to asss nvrea
 
---------A improvement and ,ctitural practice development foL maijor


~------------~-~'cereal 4 , 'root-and vegetable crops (FY 
36-88) ' 

-B., LAND ANDWATER RESOURCES -,

1.--ap'il-"'e and Resources 

Thlndand Waer Resources DepartmentA getting oraie wit the
 
return ofgmos't staff members from study leave, I1 shiould be inpoiton

mk sinficant contributions shortly. The resources ,avnilable 
includfe ti 
core of well trained, mo ti a,ted young: iber~rin "'and~aoon tod ~be copcu 

-Aanalytical 
laborryr~Every effort sh'ould be':wade toprme the Oj; e5d~looment~of thi group.--

IWCharls MubaPh.D.,Soil Fertility Dr 	and Che~mistry and~ ',7 	'adof'the Departmient ~,/~" 

-A -
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Mr . ,Ie lvA~ 111 e1 Haring B.S. ,-Soil Hiroio 

Nr.na e .. Har o . ,Soi Ch mi t Hea o f La borato y :1 
:1 -a rcii o y B. .~ So1il Chemist' Aj>AA 

Tefacilities availabl to the dprmn r oal 

indqae hswl be partially corrected Awit the completion of the
 
new analytical LaborntLory.~ However, appropriate laboratory and office ~

s P 4ill dtill be neuded fortie~oij. suzrve~y and Ag-rneterology'_groups .
 co 

Th fte wl 1L~jk Lip : itjj7 I I~ttSoil Suv~
 
fitiptutntad tn Lh2L noxt~ yoilrA It'i hitfi~cal dltu a piu L. u 10d d 

~ '~ C.EquipmentAA 
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F MIo 

Exaso oi etlt 'an ;Kmitryreeh shoul be, 

Sencourage. A quality calibrationi base for" fertiier reomnatosA 

continuouis cropping, ~This caIlibrat ion-data;, is nleded fo' ubro 
~: ~cops'and under different soil-andclit.i odtin.ConseqnL11 Ulii3 

o Prok needs L )Cdn a oain Lhro'hoQut Lbiberia, and will require 

C. Fflforts 
system-sand creaewah 

shouLd be made to deVelop a1NaLLonal Weather, recorl 
dt with crop yields and incidence of plant 

d To ear~eswUie need attention are soil microbiology, and& 
S 1soil conseiyation-noagul,% ~Again,,as stable continuous cropping 

Llys~s dolvel'1, 01teimrportrince of' soil microbiology w'ill increase? 
prt IclaI'yw tt t rcnca' LU L L rogen ft Viun ' Soil conservation 

through appropriate ttllague nd management sys'Lems wilLalso become more 
important' since-many Liberian soils are1 extremely fragile, and/prone to 
evosio6Thand phi-sleal problems. 

S e -Afunctional analytical laboratory isessential.-it is 
needed to servi'ce th soil,survey, solfe'rtility and soi1 microbiology 

Swork,~and allso-for research insoil chemistry,las thelneed~for iidw soil-
-testing proceduresdevelop, In addition, it is likely'that the capability~ 
*4%~Q:-Jfor soi1physical measurements su.ch as moisture retention, aggregationi 

bulk dnsityshearstengths, etc. will beriequired. The analytilcal 
laboratory: isan-integral part of this department and 4while itshould Aerve 
a service funiction to other, units Qf CARl, it should definitely remain1 in 
the Land and Water Resources Department. 

-

o, 

7> 

--3. Needed Inputs 

a* Personnel 

1), New Staff Tile following positions should ,be 
established inthe Land anid, Wator Resources De~partment, and appropr1i)Lo 
perso6nneal recruited (in priority order)$ 

A soil conservation -soil management position at the 
1121 M.S. level 

ITAn instrument repair technician at.,the B*S. levelp 

1 

~I--I 

4-A ---

--

---

-.-

'--'An 

' 

-

Agricultural Meteorologist/Climatologist at the M.S. 
leveli 

'A Fertilizer Technologist at the N.S. level~ 

A second Soil Survey poxition at the M.S. level -



2) Train ing 4Aditiornal training of existing staff Snoui d 
be considered In: th folowing riiL'od: 

N.S ta inIn soil microbiology for mr, Thjtlvjie~ 

Shr-tr,4L ounths, training ini Soil Surve~y and~~ 
i* ~~'4 ~ ~Soil. Taxconomy'.for Mr. Peter~Krvahy 4 

S-r em, 4~to 8-mon ths, tra ining iin Lunvironmen tat 
Lnsr~menttionifr r Flexchman Pedersen-

MI.S. Ltra ining:i Soil FertiiyPln Nurto o 
Mr., Pofinema Gweama 

Phi.D. training-in Soil Fertilt fo 'I. on aIlh 

-Ph.D. training in Soil Classification and Geneis~for 
Mr. Pleter )Korvah 

RDI 'andl1evet for junior B.S. training oprportunities
staff who exhibLLit tr's ndaptitude-4 

« 3) 2 FEnd of Project SLa ff Ing the cto mplutt i of hu, , < 

OwiI~in and Water Rv'sourcui, Dejpartmen& tshouud hinve thei folwngSa 

-' -AL 

-Department Head,4 Soil'Che istry,4-Ph.D.
 

~ ~ Soil Fertility Specialist, Ph.D.
 -

-Soil Fertility/PlantNurtoMS
 

Soil Chemist, M.S. --.~' 

-Fertilizer Technologist, MX.,
 

Y~4~ ~ -Soil Conservation and Management, M.S.
 

AgMtoooit m.r 

AgC4aooit M.S# 
4
 

44~~oi Surey Ph.D 1, 44444 

Soi Srve, .S

N;r 4 

44~,2 ~~ ~ >W Soil Anfayst B.S.1 '.4-44 

4Instrument 
Tecnican B.S,~4
 



O.ve r tne short-term, th e n llaooratory should be
 
C0mplected and. the exibting faclity mad ayailabte f or the soil survey and
 

he long rnAthe addition, of, al-wing-to the new-laboratory to 11in, 

'
~" house 'these groups wouddfoster communicaition and cooperation among ~ 


~DepartWen t mernue.ers.t AlsoreLh sf cilities 'ir& iieded.
 

-P 
C Advisors I .p'1j--~& 

in 'iew Y-JK-Short and'long-term' idvlsors will benelfit this de'partment 
the" s taff.~ Tiinig of the advisors Is ''A of th~e relative inex erience of 

v'critical-however to achieve maiximium beniefit., The following approach Ls'
 
~~ suggested: 

1) A short-term advisor to assist Ln the initial start-up 

of L iu ana ly t ca 1 faci'lity (4 P/Ms)~ S 

-24mnts to work wihtesi A. -long-emaviso,' 


m fertility-soil' chemis'try and to' a lesser extent, soil Microbiology group 

This advisor should arrive as soon as p'ossibl'e,'>to assist Ln the 

enti'ficat ion land imple-mentation of appropriate areas of research, 42iid 

1* ~ 3) A lonig-term advisor to work with the soil microbiologis 

4and the cropscenc egume/pulse program. This should 'be a term of 24 
months, to immediately follow the' returni of both counterparts from study
 

in departinent,.or crop
 leave. The advisor could be housed either thLs 

science. _(FY 88-89)
 

4) A Short-term TDY (3 months) for the long-term Soil 
to' return on~e month each year following the Fertility/Chemis' ry Spcialist 


long' term assignment for consultation 'on advanced issues in the soil
 
.fertility research program (some specialist for both short-term and
 

I
long-term).' -

A short-term advisor to assist Ln-the jInstallaliu of 5) 

Saye Dube and~tile training of operating ~~'v2I'Weather Stations at CARI anid 

personnel,, Also to provide training inrecalibration prcdrs'o h~
 
1stations. (2person months)' n rcdrs ti~
 '"C 

6), A short-term-.TDY (2months) for the long-term Legume'
 

Produ~tion/Soil Microbiologist to conisu.lt with counterparts for one-munth
 

'~-:prior to the long-termi assignmnent on~the design~of the long-term research"
 

~~"~-~'in these subject~matter'fields and for-one month teyear after the-~>I
 

-:~~----

consult on the advanced research problems 'inthis'
 Ato
 ~'l~"~"'-~long-term assignmenit 

CS A'P re'seIarch'prgra-m. (smespe'ialist for both short-term anid long-termn~ 

http:conisu.lt
http:departinent,.or
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C. PLANT PROTECTION 

1. Present Capabilities/Resources
 

a. Personnel
 

-Andrew F. Paye, M.S. , Head, Currently Acting Director of 
CARE. EntoMonlogi St 

-Hari Kulkarni, Ph.D. FAO Team Leader PatLhologist 

-tlovlee Mends-Cole B.S., Entomology 

-Alan Cobeh, (M.3. ), Entomnology, on study leave completing 7.S. 

-Vat :y ';oa (M.S. ) Pathologli;t on Studi.' leave completing M.S. 

b. Facilitles 

Facilities available to the Plant Protection )epartment are less 
than adequate. Both office and laboratories are crowded, and in need of 
renovation. In addition no greernouses or screeniouses are available for 
insect or pathology studies. This limits tne effectiveness of the 
department. 

c. Equipment
 

A considerable supply of good quality laboraLory and field 
equipment appears to be available, furnished througn FAO/UNDP. Light traps 
are being used for insect collection. Equipment for further epidemiology 
work and insect vector studies is needed.
 

d. Status of Current Research 

-Resistance to bro almte in eggplant 

-Chemical control of broadmtte in eggplant 

2. Direction of Future Research 

-Surveys of insect and diseases of the principal food crops 

-Cooperation withi breeders in developing varieties resistant to 
insect and disease pests 

-Integrated Pest Management 

-Weed control
 

-Vertebrate pest control 

-Cooperative efforts with animal science in animal pest control
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3 . Neuhd I inuts -For tle, P lint Protect Ion Department to grow : Ild 
become in effective researci unit tne following inputs should be considered: 

a. Personnel and Training
 

1) New Staff -The following new staff positions should be 
created in priority order: 

-A weed scijntiLst, M.S. level, to work on weed contrul in 
rice and vtegetables 

-A plant pattiologist to work on disease control in 
vegetable and fruit crops
 

-A vertebrate pest control specialist, .S. level, to 
study control measures in birds and other vertebrat2 
pests
 

2) Training -The foLlowing training should be considered 
for current staff: 

-M.S. training for Mends-Cole in entomology 

-Short term training in insect identification for :Ir. 
Kparbar 

-Ph.D. training for Mr. Paye in entomology 

3) End of Project Staffing -At the end of Phase Hi, the 
Plant Protection Department should have the following staff: 

-Entomologist, field crops 

-Entomologist, tree and vegetable crops 

-Survey Entomologist
 

-Plant Pathologist, field crops 

-Plant Pathologist for vegetable and tree crops
 

-Weed Scientist 

-Vertebrate Pest control specialist
 

b. Facilities
 

in the short term, renovation of the existing facilities should be
 
considered, particularly to add better lighting, increased storage cupboard
 
space and air-conditioning. In addition five, 10'x15' screen houses for
 
isolation and insect rearing should be constructed, together with a pottihg 
shed for storage of soil, pots, etc., fcr use in these screen hou.sos. 
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Two a'ditlonal facilit ies itedld [or the us, of P.anM Protecttion
and other deparmemnt are the develupmont ut i p10jtol'ra ph ic tink t it. copy
stand and darkroom facility, and the construc Lion of a pesticide sLorage 
facility. 

Construction of a Plant Protection building with laboratory ant
 
office facilities for the entire department should be considered for 
the 
long term.
 

c. Equipment
 

Due to the Involvment 
Of VAO/UNDP in this department, and their 
',lt tLned input through 1986), io viq ulpm u c. ,h; ,i'o IHoo, lied lor L 1;;
department. 

d. Advisors
 

-Long term advisor in weed science 
to give guidance to weed

scientist upon return from training (FY 90-91) (This advisor should also
interact with Crop Science and Land and Water Resource) 

-Short-term advisor in weed science to give guidance on weed 
control measures and preliminary research design prior to arrival of 
Long
term advisor late in Phase 1I (2 P/I) (preferably same person as in item i) 

-Short-term Plant Virologist (2 P/N) and Nematologist (2 P/N)
 
to give guidance on research programs in their specialty plant pathology
 
disciplines
 

D. ANIMAL SCIENCE DEPARTMENT 

1. Capabilities and Resources
 

a. Personnel.
 

-S. Ravindran, Head, DVM (66) Bangalore, India (GOL contract 
person)
 

-John D. Fannieh, Animal Breeder, DVM (73) 
MVM (77) U. Zagreb,
 
Yugoslavia
 

-Vaoka Johns, Animal Husbandman, B.S. (77) U. Liberia Dipl., 
(82) Scotland 

-Edward Smith, Senior Pasturist, B.S. (80) University of 
Liberia (on study leave) 

-John M. Kaykay, NUtlonkt , M.S. (81) Utah, Cert, Extn, Ed, 
(81) U. Wisconsin 

-Emmanuel Ngatma, Senior Pasturist, B.S. (80) U. Liberia 

-Daniel F. Tariah, Lab Supervisor Training in Japan and U.K. 
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facili.... ..... artdqa .eti e'o f r!,iesa sm lc swnerI p O ut may pnvefo,"',::
Sprobleutn athe atioa pig repeset.ig, breso 'xt, euse 

d. StatuS-of Research Work ~, 

Haniemet~pactcesempoyed at CARt. on-trypanotolerant animals have 
E1 u,. p,,".n>t: •. 


e resulted n reducedstress on anim s-Itoh-cattn a 
w hich.,has made sproductioni "possible iimallossesdue t with 


Ifsuchpatices~ canbe applied t'o0 animals owned byQ 
rmsthpotentiareists'for iniireasedilivetock-.production-4 

'~trypanosomiasis. 


the country, The4current work~in documenting disease incidence anid
 
Sproducti'on,parameters for41ivestock.under I4mproved' management and foraging
 

isuseful-;-howevr; rs'arch~iprposals14 ack 'clarity anid good
 Sconditions 


44-o 	'54 7 
2.2<Direction-of ,Future Research4 	

S5>The problemns facing animal produiction inLiberia shouldbeaddressed byv
 
~ 	niii~~~itS Cn4. nn&'4votiIrinI rlans workin8LIn con"junct'ionwt 

7 sJ ibL6'e4onamiusts. There are no avaii1ab1&~data on the product~1ol4l54114 
44 of , ndigenous Liberian livestock (cattle, sheep, 4gonLS, 


pigs )~jWithoutthis datait'.s4d'ifficult~ to identif~n rioritize Hi

44-capabilities' 

<S 	
bilgia~constraints: t increased production. iFurther,; lack',,,'of cnmimt. 

data;&podution means:,that,,ihniits into the syte vl-td4l -ano-e 


terms~ of-teirprojected output. Thsaytcnlgclrcmedto
 
(fromCARI or. any 4o4ther-source) to incease production is4 onl very4 tenuous 


'4 

group Th terms of increasing pro it, Lasty ithe*,'Soio-econonic factors'2
' that need identification iniclude the motives for -raing livestock.V44---------

4-.4 

ther 

profitability. Animals are used~for. feasts,54 as a0rdt~alcrmaa 

formi of. radily av.ilable cash a'n inf~fdi aion fb 6C1th. The farmer~5
 

Wit s~peciesothr thnikn ma -be motivesother thanl simply
 

I_ 

14 . ... 

5444 
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-u who, has 5~goats ny not wan tor ne d-Lilcreaist)d goat production since-the. 
~\03tl ~ ~ ni nna wary f rom W~ ~~ ~ ~ ~ oi ' cEk~on ah~ other o ~)of L te,a ,aCtILtie. 'For LhSL reio is uu~ .~ ~ 

1t CLld~L-1field ' work to deLuilnethedi product [oi Cha-r(ClcL1tC and~ 
!-o LoLo-oi M~iQ Of~ Lhe Snwi LI he rd ,i n i i p[rOdUU~l' of~Cidb~ 

- ~ uuersa~h nteDpartment of animal science shoul.d address ttie 
prdcincarceitc of the nativebreeds of cattle, sheep, goat a n C 
3Wine.~2Reearch-roijects,,currently unduiai and/or, pr-pse( h :~hn,

~departmen L are dsi~toeasu re prod ,ction charactestc, 4' 
>fertility, bit wihs, waigweights , death ra tes -''e c; nrife ii 
rcattle, sheep ,sine ad goat-atAPUI Teanml howvrare, clsl

i nd_,ill~angedan thus,:,will sieago Lnd icat ion: of .-h rdc o 
WKpotential: iunder conditions' such as at CARl) for echsci Bu ->

Sinformfation concerning proasttfleyf~antmls aently a
 
i., managed bfarmers -in Liberia.lBs not availabl. nor, Ls Lt~being studied.
 

Thi-"is
 srius ccnstait not. only for the. producer himself ,but as 
--or-7researchers who lack data wizch might -suggest ute applied -ra~or


~studies.-<#

::i~~ This'research~should include data collection on, the reason~s) for>---
S sosiof animals from the herds and flock . Whet~her' anials'are uced 

>remonially, sold for profit,'or kept for-breeding purposed, needs to be~ diteneda'sd btilemte andverirysinas swL sby

.~-~-Jyut~mne ad hemoivs ndgoals of Liberian animal: agriculture can
 

~~~socio economists. --
K
 

I-isteeoepooe that Phase 11 include provision~s for the 
* 	~ collection .and analysis o6f the following production characteristics for 

--~ -:)eachj of the following ipecies:-->1 

~,CATTLE~ SWINE SHEEP 	GOATS djh7 

cwcavn/ Sow farrowing/ Ewes lambing/ Does kdig
total cows sow,bred , total ewes t otal doesl-

~ACalving ~ Farrowing ..Lamnbing 	SKidding ~
-

----

--

~interval< -intervalA interval 	
-

 A-interval-	---


-Date -of 'Date of:~ ---~ Date of ---Date of. A~-

A~ -~calving-~ 
farrowing lambing. ,--f-kidding7> 

~Sex'-Of calves Sex~of pis Sex of lambs-~-Sex of k~ids -

Mo a1it ortality Mortali~ty )ortality -. 	M---

death~ Dat of~& ADate of'death Date of death .kDate of death~Q Q 

Dipoa Disposal 	Disposal--~--~ Disposl~ 

Nmber of bullss Numer of boars 	 -~Number of 	rams Number of bucks " 

-7 



Th rou intervi s idbyos ra on dc rer.Ainte T 

11cif1 re 
I~ ~ir e 

in im 1.s 
arii mls 

suL cLu d for 
dis'ju ud, of? 

brleed n g? 

H~ome~ Consumption?--~ 

O'urrentdy there, is a c erlce 
anima1l diseses:;on-,1a~;:fdims
following areas.:, 

fdata regarding 
eerc lol~e(rected 

h ossdet 
tow..ard thief' 

Dui 1.ninl 
[Ira YS L 

nur L1QMlC 10.111occurretiiw of di.ease'i'n domestic 
sniati. 2. 

annzi! 
-4 

SStudying the effoct's of changes in small farmer. oriented 
productLion' and'.wtazageimen L practLices reduicing mneasuraible: losses from~ 
diseas'es 4identified ~in (1) above. (Incltiding deaths-anit 'ls'.requirfl$ 

<jtreatment, delayed maturity anddecreaseslin reproadtive performance). 

Stdyn the.effect of changes~in' production systems on the-i 
abltyo smaill farmers to produce.lvesoc'(.e.impoed atue is 

;;7 unrestricted grazing;l confinement raising of swine and pouILty). -

~.# ..Stu~dying the potential~for N',Dama 
small farmers under conditions, that manaige 

cattle as traction animals for 
for control 'of' trypanosomiasis. 

Q 

Th'ga o ieproposed research on anina1lproductivity is to.* 
determiine thi motives an'd probl'e is~fthe animalprdide fit .them into 

S his production system and caaiiis n fnlyietf the, -

<*constraints in the system. .Onlce-these factors~are understood,, research can 
be geared' to resolve ,thie~mjrcntanslmtn prdut on a 
~ste'-by-step, project-by-jfroject~bdsis.,

' 

S*The study~of production, characteristic inthe fleiid will also -serve n,s 
an 'extensionopportunity whe're farmers may receive advicefrom the 
visiting res'earch'er and whereby ,th'e researchers are confronted wifth Lfiu 

-

problems facn h producer. 

~Thus ,in a stepwise fashion, the proposed research'willffirst dto'rmine th socio~eooi~ai o lives~ok po uct16'n,'the -productive r

~ capabilit~ies of, native livestock and,,then~on this basis resea cacn b& 

designedfiandimpleey~ntd t vro ao production lconst'raint~c. 

This fedsre n study should be),completed prior to the end IQ 
year two of the project by an interdiscipI'rir :euof socio-onms. 

an lvestoc ealth and production 'si" -a i -s 

--

3 eded Input~&

a, PeronelanTaiin 

srng backgro~und in geneticsnurtif~In a3-:~ac 

-a '-$ --a 



-- 

One',I l cnnt s ct L 
One 'S. Aniw4L SCientiSLst-Lrumiant
 

N S One AimalScientist,-Swinie 

One DVM Veterinarian-parasi~tologist or microbiology da major 

Reureet fo acltefie
 faiit~ 
~~~ £o~~ ~~~ sa~ttslaboratories will be mecf aoti~snd 


A ~~by the construction of anew labratory-to house a Vteirinary sc~c n
 
H~icrobiology laboratory. Thisis spported by Phase I Of the project 2i7~ 
'U0on&completion,4the present, steoofnis aboratory will be coniverted K2 'n7o
 ~an animali utrAition taboratory,'wth facilite an eqimnt for a~i7Y 

Scomplete prox mate analyis-of feed stuffo. The" laboratory equipment for
~Ltl proximate vanaiysis-has~ beentwpurchased Lhrou h a, grant of: the FAO D The_
animal nutrition~laboratory £furnisties a rtusource not Ionly to the animal

>iutr.ti'on resea'rchersi but also to other CARI un1ts'such'as inland ~fisheries and crop sciancc3,Thr&t need, f& t o 
~the swine heard and-tho-small ruminant flocks. 

* 72:7, K' C. 'quipment ' , , 

Additional equiipment is-needed'for4 diagnostic,,techniques including

bactriil~nd4 viral isolation.-Veterinary'intruments and 'supplies are
 
neded to complete reseach'and tolprovida for, the health of researchV'
 

anml.Forein pharaceutical companies often 'refuse to~ship limited

S am.ountaofdrugs ,thus making ,treatment of research animals difficult.
 

Provision Imust be made so that orders can'-be filled when this doccurs.,

'Supplis for:identfcationf animjals are essential for meaningfuil

reoa rch.2
 

d. Advisors
 

Short term2-3 moniths
 

VeeiaryMicrobiologist (1person month)-to set up
 
< ~mi.crobiology laboratory and train technicians (Note
 upismtb&sppdnadacofhedvs)
 

" Parasitotogist Entomologist (2person month),to-study'
t'ietse fly populatiois and hernaprotozoa~drh
 

-~ ~--~' Aimatl Nutritionist (1person month),with~ex~perienice in~~: >'''.f~~
 ~proximate nlsst o up laboratories and tran J~ 
tnalhniscians
 

k'I~ 



--Aima SineNtit o' (2yar) FY 91-92 upon~the return of
 
L''~iberitjn 'Ph. W~In -i'," -. The.. of
 utrI.LIon rKb 1.11e IId i'untics. tOwj, OIL~S 
spciltist would b pre f orred -Lo -bemoved forwrd4several )w rs if Lhe 

LibeianPhtranee cold be sche1uled for Itraining earlie'r ---niLtiaLion ,.., 

f reearch ininit sience vIs rutuirvud'utrlior In ti~~et-' 

E.ILN IHREDEPA. TtE?,T -

S1. Capabilities/Resources 

4-' .. -a. , Personnel 

JoM 'Jallati, Head;, M.S ,('bl) USSR. -Study-leavein1 
Nigria Will reun 94 

Naom Cassell,, Research Assistant, B.S. (',80) Cuttington
 
College. Study leave inAuaburn. Will return in1984. 

--b. Facilities-

E1xisting ponds.are inneed of renovation. Dfue to lack of, Water I the dry season, however,' it isrecommended these be used only during thle 
S7raiy aon and then only to serve as brood ponds for fish to stock the 

resea ~ orch ponds (not yet construeIted),-There are no.ponds presently 
"~K~7~-alvailable which could adequately serve, thle needs of research. 'The 

hattch"h 
'4 

rthlabratory'and office building~app-ear tIobe basically sound, b'ut 
~inl-need of renovatio. Asmall dam should be built In the stream 



adjacent-t6o thellaboratory to provide sufficient water. Currently, there 


10n upt furnish-water to tisfacility., 

~' C, Equipment -

Laboratory supplies, equipment and commodities are available in 
-~ the4fisheries department, including'4some water-testing kits. floweve e for 

-reseajch '(Wet laboratory),it is'obvidiis that additional equipment and 
commodities will need to be identified and purchased. Ananalytical

l.aboratory within CARI could supp rt the ore sophisticated anpyses
 
requirements.that will develop withiin the fisheries unttduring Phase 11.
 

d.4..Statusof Research Work.
 

-'C.(urrot1Lly 
Lila Filsturiqa bupatrtmont has tile rolo of producling u
 
fCor atocking the 4ponds of area'.farmers,-Although various apecieii of fisb
 
are Lh Is
 a.produced, tillapiis tile' sci~oi 'beingmitheavily utilized for 
pur,,. To ~datel,;no-reuear~ch be'en yet nmny pose. has performed, there' are 


-~queu tiona which need to&be studied, '4 .4 .4 



V 

K Ni 

ir.-21 4 

Cucure i 2. Directo of Res ca r cbt)~ 

Finpouto hw many signs of being a proriLae d~'rr en1 foLu. 
Lh _ftLjierinfarmier. Nav islm )hauIV been distrted~ L~hrougil Lhe~CAitl 

~progian and farmer inLereSL appears Aligll'Y Yet'therere many.unanswe ra 

ro"-~-J
"V") 	-with ar asrnetla!iWl imp'rove Lhe~welfare OfIWLh arnl'r. , Q-.

Cotoe ' u e AIadfedsuisa various sites i.Ihe EIS1 
-hae n'distribute'd shoud be utliAzed to d~ermine the p6oentiai 2 

Production o~f f~ish pair a7re of~pondltihder various manajgement regimexs, yi: i 

determined. Productionpotentialo various ish species need to be 
quantified. Apiproriaite nd and fish management, practices need tobe 
determine th' adaptive research'. Methods of incorpoating fish into 
the ..et.r..uire attention. Questionsasuch as waterquIaity r lzation 

' Materials and procedures stocking ratesand ,growth curves are needed t' 
ycare the fish, low-input solutions to these for In particular, 


problems~shoutd b~e sought.

'inally, fish production needs to be evaluatedin terms of its overall 
clntribrution to the oco-economic welfare ofthe small Liberia farm6 
The'~present approach of CAI thaL~of providing fish for'stocking far.rm 
ponds -is~fraught with th~e possibility of failure, Without aminitnl2 
amoun~t of~data to indicate. the potential of fish product-ion in Liber'ia'P the 
possibilities offailure are too hi h upon which to risk the cedibility of. 
ai duvloping insttittin 'su&I am CARL ft: LS' Ulre for recommendad t haL 
CAR begin ,a field research program In aqUaCULUrCwhich include daLin, 
collection on 'the-p'oductioa of fish by farmers, their attitudes toward 
fish jproc"l~tion, and-the marketsCthey utilize to commnercialize their '
 -prcu S aneosly effrts should.begin at CARI to 	n -mu study pr 
.characteristics of various species, (in'cluding, Lheir'marketability) &)rrect 

S4-' water quality management, stocking rates aiid pond'production.i 

-n-Armed 'with, th oi-eooi information gaied from-field 
--~7:'. 	observations and necessary technological information gained through,
 

adaptieries:earch, it seemsilikelythat a successf'l fish culture program
 
could be established inLibeia, dd'tt'CARL ol la~nil
 

--in its~deelpment. --4 	codly'-iipratol. 

--ded Inputs 4 

++4' 	4 -' ,,4''° 4 
4; . .rrLHlloLac prouinnd m '-lmet T~ I I e io 'iig 

CA P,4 4 

1) Two M"." levl 'trainiggratT in the are of fi-sh4 

-~4'4~4,-~44~44 	nuprtioi~ 4n a d hpndana'geene~ti 4& e~rhtaa-a--4-4414 

4444'4~A~ 4	 4 / 4-4, 4 N ~ "k 4 ~Ai; 4 4-'~-~~--' 



+ Thepresentl.y avaUible ponds areInadequate for fisheries .> 

re ear vewe re buttt oveir 25 yer ago and hve since deteriora.ted.~
 
Tldis iareawill need to be renovated to serve a br'ood ponds forl'f ish to
 

Sstock the esch ponds., [t Is recommended that.a short-term' (3-6mondh)/
 
consultant be hir.ed to assst Inthe design of the proposed fish~r Isearch K
 

to construct Mei researchi ponds. Th1 rea apparnty has va1.atL ,
 
tehrougnoutc Lh yea~r., Phase I shoufd' sup jort CARL ite eisig*6 and ;> .
 

Co nL3 rLC WlbuOf LIILCtfailtiusii reby criiga ieil to providu LIIu
 
,~research fno'ainne~ to make fish productiona viable aitornau.~ 

TuEquire ntd~o qimn , 
Thereha reneedsaforeqipen such as pumps$ nets,-microscopes,

veti~es a eidchriial ad aboratory equipment. 

A list of equipment needed was developed. for the, design team. It 
is recommended-tha.t this' list be modified during the visit of: the first
 

Sshort-term CnSutLant of Phase rI (see below). 

NNNN 

N 

d. Advisors ' 

1) (2 months,fis cu~tu~lre specialist. This 'short-term 

shoutd be~ experienced in,thie, design of research facilities 

(pods',Wa~r uppyhatchery and 1abratory).<
 

Sconsulitant, > 

~>2) Short-term (3, months) fish culture research spclist.
 
This consultant will assist,inthe nterpreation of field research daita to
 
be collected before his/her.arrival. From~the field s~tudy-results, aN
 
Sresearch-program will be developed Nwith thieN delineation of the~ goals and
 
o6bjectives-of~the research effort of the Fisheries Department of NCAIU
 

F AGRICULTURAL ENGINEERING AND APPROPRIATE TECHNOLOGY 

1N Caabliie an Reso N 

Agriculture eniern is'areatv'l ne~ucino'AI huh 

acivte~havNee. Nwo, going, onfranuAt ro -yas preen 

an ASmcanzto or progra
 N'rpit.Tcnlg thtwa'haddb
 

Mr.N orman I1ogray of tohe' Progam.
 di vet'RcNScn~ 


an . oL1nva ashae b anRoVlakFO Technolog 
sceue LoN4iv nJuy18 

t 

N; 4 N 4 N N'N,>"NN"' ' ~ N N'~NJ N' 



"'T pop 

Xr at Knpn Po~~t mwgTvchinotogL on ' study leave*~ 

b .' O Fa4.444 

Av".."' Mailable~ facilities aire in'adeqae The Pos Hares reeac 
1roup has a' labora.tory tn LtIe 'Crop Science flepartmeIot which ,appears' ' 

K> functional-bt eeds up~radin.,I9However no space ris beeni pro'vided for,' 
.>,w~',j''the Ag-nMechanization,' Appropriate Technology Advisor, who has been'.forced .'' 

to work in, the maintenance area' anid in his home, 
rivteAdequate'shop facilities are alao lacKing. .J 

piaeshop4-facilities and heavy equipment are avail ble inBong County 
and have been used. Thts constraint should be remedied inithe immediate 

<'.127'.:. Fortunately some . 

future if the program is to be functional.' 

C. Equi'pment 

For an Agricultural Engineering unit to fuinction~pro'parly itmust 
have acce~ss to adequate equipment anid tools for the manufacture, >design and 
mondification of .agricultural machines. In the case of a.ppropr'iate.
Lechnoid0gy for a developing country Lhts would include equipmient for mietal 
working and sim'ple metal fouindry'~work, wood working and masonry, rather ' 

snophisticated equipment4 thatmih aperuncssr o h cntuto
 
ftools mchies . Hever,'.dn the initial design and modification phases,
 

'extremely important." Unfortunately little of tnis equipment isavailable '
 
at CARI. lahB-milgmciesadwligadbzi ~idn&i
 

< ."A'~~ "Another im'portant' component of an appropriate technology unit isa
 
r Thlginc.udes''
 'eady sup'ply of."constru"ction materials and commodities. 

lumber hardware steelpipe, steel plate,' etc. from which machines cdn hbe .. 

"
 

fabricated. Sinc oe objeie is to design equipment which can be~
 fabdcated.' a artoisansciv "4fabd tdby'~c1~ ias 'theDepartment should have the authority to 
seIac proc'ure locally4 available materials. This flexi~bil.ity 13 ut, and 


vital to ~the'.funct16n of the unit. ."..
 

d Status of Current Research 

Valuable work, :both in' researcii and reaorch tsuppurt, has been
 
'~'K~.'done in Ag-enginee'ring'. Some examples'are:4
 

1).2'Post' Harvest ""~ ". .... .' " 

~J,~..'.'~'.'4'"4Y devel'opmen.zt of a~simple threshing frame to decrease""". 
4'.g ~ ~ ~~ hres.hinglos and4Sfiinrce-the qunlity of tiireshedrrica : . 

VVi.'.V'-~..The 

.V4''4 

4The dvlpetof si p aroling eupntto' '~.''"~ 

4"'' .4~4 .'Vy4~imj~prove rce'6iln qu~iy-at tho' farm o'r village" ~ 
4~444'~. 4 ,.'.....'..~"' ' ~'. level, 

http:devel'opmen.zt
http:Hever,'.dn


Tetn of dmstic binsu atd rat guards 4as a ueans to ~.~ 
reduce storage loses of rJicu~~4~A.'>.~4. 

Fiuld studie9 to LIUotrmfne the losses 'tn farmers ffetts 
dur inj Lc hrVo 3t, Ltrldi nd Lorageo ope ratiot"' 

' -') Ap-Me Ia n izaLIo6-A ppropria t e Technology 

oe'C ' I 1W14Lkt4fll LIMht ~. V6 1op~liWhL )17 1 uinpl gaU CMI 1 

Development QEo tools for4lae-lvl shp hih.a 

.4..be'.built wPi~l local material. A g~rinding<'achine hai
 
beun bufl w.,Cod tkdu dc'.iign'Pkkud 'up for localA .
 

, innuactur , 

3) -Research Support 

-InIladditionl to developing appropriate machines, tneo 
AAg-mechaniztion prograra Ls working closely in'> 

research.4 Examples could~bo' cited of. ...
 
~4 suppnort througha equipmient repai or nodification in.
 

every departmenit III CiARI.
 

4.interdiscipinary 


-Both the Post Harvest and Appropriate Techinology 
projects are providing-equipment which can baused by 
the small Liberian farmer. Thsi especially -' 

Imnpressive considering the constraints under which4 te
 .. 4 

operate.'A 

A~. 2. Direction' of Fuptture Research 
--:4 Bo13th the' PoHLHrestn Agmchar'1 tnprojects atppear Lo be 

working in ap ropriate areas. Unfortunately they are directed by 
~~aAA04expatriates4 who will. 'be leaving CA~t shortly. Hopeftully work cu b . .. .. 7 
"'~~4'~Icon'tinued in tha, somebasic areas when . he Liberians on study ltavv roi urnb 

4
Proposalis 'to'expand Post Harvest research to additional crops have betti 

this'is<desirable. 'It 'isespecially true inthose areas which Smade'and, 
.

relate4l to improved uaiyadarketabilityofuc 

~palm, coffae. and 'cocoa and' to enhance the uae of,crops such as cassajva or
 
its4by~eprodic ts'f r animal feed,-i-.. 


44 

.114 

On mjois of AgL-enginaering is the,'artoa of Soil and 7) 

Wa'4ter Mechanics. W'iith emphasis being placed on swamp developmant for rki44 
>n4omonn 


4.-44 

4 4 anvnthe development of inland .f thiuis5 and egetbles' isheries:, Ian 
4 'ex'treely 'mportant area, The'.identif ieation of suitably trained 0or 

trainable Liberians to begin44work~inthis,'pc~t igj esen44. 

4. 4.44.4~4
70 

4 211 



tefucurc a~ A icultural Eninrin Department~co:,lposLd Of Lhe~
 
~i~~> hr service aubtt. recommeonded:
 fo~o :ng esoearch 

~'Soil and Wae Mehnis 

AppropriatAgricutra.i L IucIanization and Rosea~rch SuppOrt 

one way to develop Agricultural Engineering is: 

Transfer the.Po'stl-arve8 t group to Agricultural Engineering. 

Utilize thle Liberians currently on study leave in Post 
Harvesti ~IAgriculftural.Mechanization as counterparts for an 
expatriate advisao o contract employee. 

LUt*--n flLL an appojrihLOObrian for training in Soil and 
Wate-r MeChanltCNJ--
3 

3. Needed Inputs 
, a. Personnel and Training -3'3 

The following key individuals need to be identifi~d as the I3
 
potential core of the Ag-engineering Appropriate Technolog eatet
 

-A process Engineer to work inPost Harvest Technology.K-This ' 
individual should receive at minimum a B.S. level training in 

' 

tfle first five years of Phasse II. In the second five year
period he should receive an M4.S. 

-A Soil and Water Mechanics specialist for swamp development,.

This individual should al3o receive B.S. level training in
 

-3 'Y the first five yva'rs and tin M.S. in the nlext five years. 33 

'~~33~3 An Ag-mectianization spticialiNL to coordinate the Appropriate 
-333>1 Technology-Reacarch HupporL laboratory and devolop 

3>3> 

-

--53> appropriate agricultural meqchanics. ThtB person should have , 

+3-3 at leastaaB.-, level training. 35-

A--
laboratory supervisor for th&e Appropriate Technology,-'
 
4----------1eseareh Support Lbrty.-This person should have'a
 

3> 3< minimumn A.A. Degree. -3.3> 

3 ,3-4A skilledf craftsmn aintthe areas of welding;machine tools, 
-~>~-f --33 ~ foundry'' wood1 working and metal wkin,' > 3>21 > 

3333, 4 Some3>of thiese inivdal na exist~among the current junior staff 3 < -,> 

~and Liberian stf nsuylae Hwvr every effort must bde made t 
3

identify all individuals and initiate traiing within the first 18 moth 



of Phas IL S,LULL Liberia has 110 1SLULioi*V to~train Ag, eiiinoiers a,n. 
~ thi~tie, de tee;B.'/ /. 'S level rpeopleP siiouidU be allowed to CoMp1.e te a 

B.S. degree in an appjropr1ite foreign Institution. 

anThe Laboratory Supervisor. shouLd aiiso receive specific training at
 
ainstitute sucti as IITA in the early stages of the project. Later it may
 

be desirab1.e to allow this individual to purs~uein appropriate B.S. degree. 

b.Facilities~
 

in the first year of the project, renovation of the rice mili to
 
provide an interim laboratory should be conpleced. Inaddition, generalL
 
uP gadAing of Post Harvest facilities is needed.
 

i~omm niiv lonj~olrdrti a new fLiLLy 811wuLd be iicsigned and
 

commnicatonanti cooperation.
 
C.Equipme~nt 

Basic mechanics tools, metal working tools, welding and braz.ing 
equipment should be purchased imdately to furnish the renovated
 
building. Upon completing anew building, additional equipment will b'o
 
needed.
 

d. Advisors
 

Advisors, both short and long-term, will be most useful in
 
developing the capabilities of the Ag-engineering/Appropriate Technology 
Department to function as a Research and Extension Unit.
 

~'''' sed Timing of advisors iscritical. Short-term advisors should be 
dsev Initially to assist In the renovation of existing facilities and
 
delop them into 'useful laboratories. This includes developing
 

appropriate equipment. li8ts for purchase through Phase II~. A Long-term
 
advisor would arrive to coincide with the return of Liberia-ns from gtody
 
leave to assist them in developing appropriate research programs.
 

1) Long-Term q 

-A 24-month term for an Agricultural Mechanizaticia 
specialist to work with the returning Liberians in 
Ag-mechanization and Post Harvest Technology (FY 8l7-8) 

9~~ 9-'-

2) Short-Term 

TD to assist in the design and renuvntion of, 9.9on~ 

4 'A 299month TDY to assist in the-design of the new[ 
building SAg-engineering 



toa4-le e tto 2-inon~~44 i .h e ig m 44Y 

o4 f wate Management4~~ for de~l44~lt 4yLM1 44 

a rea r ri e-rod' -i 11-744 --f4 o44~ 

peenaii' -2 ,montn TDY to; assist -tn--the&mdsificatl i ori' e,,, 

'o--''ofw '-desig te anialmen ti ote aizto  an 
444 '4'''4' 444 4'4' 'equipment''-4 

.7-

and the Extension4-:L'~iio Offaier. 
Adiitrtv Oficr Une gudac 

translate4 agiulua reeac into' 

economy4.4 and4-"4'-to< ass'--'es potentiaK' '4'.' 

codce at t4 Inttue 

Htrationctiond 
fo teDieco 

a form 

eonomi ima 

d a t anIiAdvisor 
h4st 

'4ebl by ote4etr. 
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Fiel' Udr trielpresetw ofixioalerntive fo Cotou croppn wer 
cariedm rotsn 983.thircor mof,tbe-consriduee 'as11 -prooiin'iS 4 

Inoprae o Ithtof scientifially sCoudn op"e' ~ration ~ isfureuie bewe 

ecnmss thecExtenso Lio Ofcfer cooperaio funo vdrioas rasAdvs)r toe 
-agriulturatlvecnms icarridr ouidne rfesma-the Dretormuhe wahs town 
Ony4n yearnsrrsinto arenavail able 'by thrthaer'cko cosl 

4 contolylead codiisss 'potengtal fs~irst-ear. Tispct fresearch no -- n 

4~ 

Thepeoariate o fortisdehipotn.hes Devoenti o assistlg 
~o cotnuu andodvi inggil the peIeacordiormeandn the Administ atieOfce.4n 

Int'erHsdivilinard itformaton aponne the situatr-onCAi iei'i 

'4 -dt i'de t usy-'esea r en nee s earch -

Ftthrodauaery 1982l nil narp~ottthe endnior98, hexpatriate-Sci



i 

0 potentialalaiernatives ,e~ t.tleiioflal S1l-Jl1d-bUU11'yt~r forS pdd4' 
~ri~c&u1'iva Lanin, Liberia.y The 'current ,Ste!M pr~d 'iie o'o't' ;4~ '" 

* crops or ron crp f -:b cvsgVa'.af ter Wich1rtimne thle_.__,-ml. ----- ir1L o' 

I*~land rrtst Low. This' t rad itiunaLI s ys's and~ burn'4
 

,~ThAcultivain, as*,worked-over 'long period7of timie:'as a, mears foreting 
al In>< Ie an ef tobinc or sanf~~l'~ 

spo duc'eti i t~vanrious in er s on ,oi 
prolu 't be'en propo6sed., '" tivtyarius a ternat'ves have 

Diectin ofFuture Research 2. 


Th nvilyCreated socio-o.conowhcs .departmitnt, shouLd perform'~three 

CuncLions [or thie'Institute. It. should assi'st' :Lh DirecL'or 'of' CARL' aLnd Lho 

Reeac Coordinator In evailua ting "research projects,' shou Ld-conduc't micro 
Analysis 'of 'Farming Sys'tems -and,' should''conduct 'socio-economic'
 

4 ' of ara hr amtil are scheduled to be'conducted bythe
 
'ecoftomic 


'surveys 

Economic Liaison Office and National Extension service.,

proposed in the
 'A'Socio-Economtc Department will be estaolished as 


-recent project evaluation and the duties of the Socio Economics' officer
 
willJ be revised.'
 

Th Socio-Economic Officer will' assist a multi-disciplinary research 
of CARI and assisted by 'the Research evaluation teaim headed by the Director 


~4 ~' ,Coordinator to evaluate the economic significance of each proposed research
 

pro ject', its~ technical feasibility, the 'appropriateness of thle research '
 

design,'cost' of project and,potential'payoff. 
.' 

A major activity of the Socio-Economics department will be ito~conduct
 

research on its own. 'Initially, two major activities
2 are anticipated: (3)
 

farm level surveys of farming conditions in Liberia and '(2) micro economic'
 
analysis of farm activities.
 

The purpose of the farm level surveys would be to document the
 

situation inwhich farm proauction and household activity occurs. M1uch
 

-Information currently exists'in the minds' of agricultural specialisiLs In 

~ Liberia but little documentation Is currently available."The urvyswou Id '' 

be designed to collect information on size of farm, labor and other'' 

resources availabilities, current cropping patterns, attitudes toward risk 

and'the ability to' bear risk, current household consumption-patterns, and
 

farmers goals and objectiv~es. Informiation on goals' and objectives 'should' '" 

be useful in understanding' why farmers keep some enterprises aind nioL' 

others, whly the'y may p'roduc'e only 'for home consumption and may. or may 'WI ' 

,These data should be useful' in be 'interested in producing for market. 
understanding the economic and social reasons for certain practices and
 "2 

shold'acilitate the design of new technology so it will be accepitabl.'.

~The socio-economic survey team should be interdisciplinary. 'Inithe 
initial design'phase,s the team should consist of the Agricultural Economist 

asteam leader and be 'asbisted by crop and animal scientists anda a rural ' 

~S'2~2>j sociologist (or"'anthropologist). This team would jointly, design' 2the survey 

forFurtermlore,"Ithe eftilre 'interdisciplinary teamshudb iwlvdj' 2 

http:cvsgVa'.af
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j ieLdtesting of the,.survey form. In the condu~c~ttoffedsuvy, 
L,ntevei eans should consist of,uL Ieas L on2 socia1/ s-C~iSL oil[,,, 

hysealsubect~ dfl1 IQ f~~Lde.<tension 7 Ign 
are .fildagent shoul funt in''Ole local 1anguage',and-should hi be 

be~ in efither coo lvokp'c' t' o technology.K;>~, btechnically qiualified 

After' a, socio" ecbnomic survey:'ha beenr LoldUCecd il all s:el 0U ar Seed 
~"'jointlv 'by Ote Director of CAR~I the CountLy Agricultuiral 0Of ficer and ,the " 

'W'Di'rector' of; tie Agricultural Development Project-(if one exi'sts in~that--
C.OMnLY Lho 'ocio-E'conomics N~partmeiiL w1.LI tdIIL Ff-Iurmo~r candidatie's ill 
selected villages, to 'implement on-farm Lrailw' Tte implemeiLntation of ?Lhe, 

"on~fairm trials will be'cojiducted by the field level extension officers( 
NlOA and/or ADP) under the leadership of the.(AI Exeso iio office '7 
and thle concerned IIQ0A_'Subject matter Specialists. i~f the ifeldi trials 4 
-erify the feasibility of the technology to thle ,ago-lim&i.&and' farmer's 
resource conditions and the farmer decides to ad6'ptth'e practice,.a result 
demonstration of~ the improved technology willbe conducedon tne same farm 
tile following year::unrder themanagement o the farmer With techni'cal 
guidance by thle jsamte MOA extension 'staff.'
 

The MOA shuddsgaea minimum of eight qualified extension fijeld 
agents ineach county to be trained by the socia economics department~in 
survey objectives and techniques and to participate on continuing basts in 
conducting socio-economic surveysin their respective counties. 

-

Micro 'economic analysis is'thle other-research major aciiy -'' ob 
undertaken by the newly created Socio-Ecoiomic Department. 'Analysis should 

be"cndctdin a logical progression'toward being able to'evaluate new 
' 

technology when it Ls Introduced Into a production system.' This would 
r require development of enterprise costs atiicreturns aut Lho, farmsle'vel." 

Some of this kind of work has been dnatthe 'MOA level anid is don~e by the 
ADP's. However, this needs to be done at CARI with 'amre"comprehensive
orientation. The ADP's onily collect data from their cooperators which., '
 
ilimitsthe applicability of their'.results. The MOA has often used a' case 
study approach. Both approaches, hiie useful, limit 'the applicability of 
results. 'Development of enterprise costs and returns and other technical 
coefficient data isneeded. 

Whole farm analysis should proceed using two approaches. Relatively
simple",partial budgets followed by~whole farm budgets can be constructed 
once costs and returns data 'are available. More complex enterprise :' 

combinations' and household activities can be analyzed with linear> ' 

programming. This approdach can be pursued after the proposed m~icro 
'computers are inplace, staff is trained inenterprise analysis and 
coefficie~nts are available from the surveys. 

>-Development of the'wh ole farm analysts appr~oach will then permit 
A evaluation of ,new technology as Itbecomens available from the crops and 

A I yvetock, 'divisions., Such ana lyses "facLI tateuth ,identif ication of 
econmicopprtuities "andare highlt usnefuf inidenifying constraints to 

th-'adoptionV~of n *etechnology. Alsot.. approach can beused~t analyze
* 	~>&~'~ the effects"cof multipleoIbjdctves'prsuedb for faiie n can 

~incorporace Social as 'well1 as ec oni'c constra ints int .o-the model.~4" ' " '. 

1i"'w~ 
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Development oL>-th cos ts and ttuLUs iLnfortnation aad enterrsbdei 
can contribute to the development of ammnDeetmna r-Lbrc 
conditionsand ,______be fu t extension agencs, and:-leading ,farmers ~ ~ 

1 
. The' microana tyses, ti-ould also proVfde -a oaf977or-deve.opment-or retiy4r'7>r~
 

,,.4 simple recommenda tions to frmrers.44' .. 4.4 t> .>.>.?>''>
 

"44'"4 4..$ of. the LpeIdescibea above should be'complementar, 'to.",the '~~Work 

44 

4 
>4 , ti~e',1A. 'Itthe MONA, 


in~' OL zigriCU'LturIL SU4. 0 iid J 4r4LdLonsIi ).withIiluW, reL' 

4'4 4'.4t44Aiy,.. L'OIwfUC rW0k1',Ad)IP 's WO'ri as'been> concen'trated' ~'4~>..' 

IflOre thie uuLcra LLi o f
 

Sthe econy. Tha t, work Jwou Ld bLu 
4
on1 awore soLid f-ooting. if L~t'Ls, bas~ed ona
 

Ssound mtroleve,Li analys'is. Givun CARI s location and 'missions, it is
 
logcalforCAR toconentateon Lhe micro Levtel analysis.' 'The proposed
 

work is~also cow pLe'mentary';to,' te monitoring and evaluatinwork 'of thie.......
 
" ADP',s..4 Their farm analy'ses concentrate more on informnation from .4 ,
 

'Such
 cooperating farmers an~d on data to evaluate program perfo'rmance. an
 

approach leaves' a gap inunderstanding parts of the farm sectors which
 
would be covered by the proposed work.
 

4 

,4' "' 3. Needed Inputs . 

a. Personnel and Training
 

{)1) New Staff 

4 Agricultural Economists-BS
 -

lRural Sociologist-BSA 

3rechntcians-RII (Data Col LeecLing/ Process Ing) 

If444'L4TIs possible to hire Lwo'>persons with MS egesL 
economics this' would provide an initial staff of three persoi:;4~; agricultural 


in the Department with M.S. degrees. It has been ;suggested that, there may
 
be as many as six or seven persons in the country with suitable training
 
from which to select two to come to CARI. 'Hiring in at this level would
 
greatly 'facilitate the field survey work which was proposed above. If it.
 

esn teBS hysol esn "4sr 

44n is~' e ohr ihol ere 

for M.S. level training with one being sent as soon as he has become
 
oriented to the work at CARI'and the other as soon as the first one.
 
returns. Some work at CARI before going for graduate work would soem to.h-.'
 
highly desirable in order to better understand the links between CART 4
 

. .
~ ji. research and the need for graduate training. 

~j444>' Training ~2) 


>4>': L -PhD. in Agricultural Economics for Mr. Arthur Gedgo4 

M.S in'4Agricultural Economics for Two B.S Agricultural
 4444 

4 Economists> > ''.'444 ' '' 

M. S.' ii Rural.So~lg o :S (rlScuolj 

4 4'"44 '"4 q 

http:frmrers.44
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3) En ' -Projec i!ii! f T[¢, i.,~ 

41)i !idegroLu. iiRuraL,SUCiologiS L, . S 


vofIoh 1~iccos'::Diimii St ing~lli' u~ 

' Agricultural1 Economists, B3S degree-

TL lnicians -Data ColLuctLon/1ProcussLn~i :-" 

b. 'Equipment ', 3,3" 

The.:principal equipment needs would include a micro computer for 
-storage of' survey data-and statistical analysis of survey data-'and field 
research data. 'In addition, each staff member and technician should be
 
provided with a desk calculator and a".small pocket calculator.
 

Equipment for carrying out cros and Livestock work is assumed to be
 
available from the respective departments as they become a part of the team
 
carrying out farming systems research. Field equipment would be the'
 
resi)onsibi1.ity of the appropriate technology of~fices. Needs wouLd be
 

decrmi~d y~hofa'rmidng'systemns team 'cintl Lhe shIort term advisor Ii~~
 
below. ----------- --

Two vehicles would be needed for the department, one for use by the
 
Expatriate and the other for use by his counterpart. Ten motorbikes would2
 
be needed for the major survey work. They would also' be use In subsequent
 
survey work which Isanticipated as apart of the micro-economic studies.
 

'Office space with desks and filing~icabinets will be needed for the---
'proposed deatet'When th ofie5i fully staffed, desks will be
 
7 eeded for the3 6 professional staff~pius space for the expatriate 
3 

advisors. A-work space will be needed for statistical work to be done by 

the technicians. Space will also be required at each of the MOA County

Agricultural officer ORADP's for the county surveyors and for occasional
use by CAREI soci'o-economnic team Members.
 

C. Advisors
 

-"iii .iiI .
 Since a ...
 major expansion in socio-iconomic work isplanned itwill
 
be.necessary to have a long term advisor in'the area of farm management atL
 
CARI for most of Phase II. During the 'last half of Phase 1.1 it is ~
 
~~anticip'ated sufficient progress will have been made~in farm management that
 
a marketing'-specialist should be added.

-~ J 

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

3 



~~~j "" guidance totheCA1U SocioEconomics epartment 'Chairman 
'' in coinductin FSR/IL _surveys and -in economi.canaiysls or,' 

impact of, Weiir acojtio'n on famliouseold budgets--

Rural Sociologist, (3 yers, FY 85-,67) to provide 
guidance to CAt the 'cto Economic.s Department chairman 
in the social valu cons ideration'Sin onducting FS.R/E 
surveys an Aneauating the socatL value impact of 
improved technical> paickages 'on farm fami'ly households. 

2) Short Te'rmn. 

Agricultd'rl Economist marketing (52 months) to provide 
guidance to the Q4ARI Socio-Economics Departmnent on 
techniqes for mw'ket surveys and analysis. 

-

Rural Socilogist, (2 months) same person as long term 
Rural Sociologist, to, provide follow up guiac one 
m~onth each year "on more complex issues involved in 
development. 

-

H. LIBRARY
 

1. Capab ilities/ R.Bsources 

a. Personnel
 

The most serious impediment to development of the CARI library Is 
N the' lack "of a qualified full-time librarian. BIt is unlikely that a 
~"""''Librarian with a graduate degree Lt. 'library 'science could1 be located, so 

someone snould be sent, for training. 

In the meantime, th xsig ragmn using Cuttington 
College's librarian should-be continued. The cuc librarian will nieed more.... 

~> help"'from CARI research staff as he takes over the acquisitions work, as he' 
''has not "previouisly ha to deal with technical literature inagriculture and 

Is not familia'r' with the areas in which CARLI isdoing research. The 
''I' Library Committee should be reconstituted to help him. a 

v iti recommnended, that CAKI Is present library vzorker, be supportedi 
for, either zi 2 or.4,'year training in ibrarianship 3o that she can, give '' 

"-adequate support as assistant librarian.~ The,,possibility'Bhould' shouild be'I 
"''!'"'' explored ofia'ttin-g a Peace Corps Volunteer, ,preferably a qualifi'edi 

lirrin to 1u~hleCR embes~are'n"trining,." help'" ibrary saff 


- brarlan,~~whep4rW1Li.iL a" ''a , 

http:hep4rW1Li.iL
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A4
B. Agricuirural, Areas ~ ~ ~ 

SBongs, Mntserrado,_ an n assa 'together, have chlriwt 
lower prevalence u'han 'the rest~ 'of the. ,couhtry;' df "chronic PCM based o 
underweiont was ting and fat-wasting. PCMi apjears lsofaproblem ~in ' 

t-3Vhose countiesat least _concerning agricultural1-reas. ro Table 5" the4 , 
Sma4 dr contribution to these differences comes' from~Bong and llontserrado 

,~arm 

'Bong:County alone ha~id lowest jprevalence of chronic P(lM an.id 

U~~derweight~ ~l'Uiutrllra ~ 	fLbra fo ~ 

Coastal counties apart from Montserrado have~ a slightly higher 
prevalence than iniland counities of chr'onic PCM, (23.51%vs'. 20.7%), 
underweighit childreni (28.6% vs,. 25.9%), and arm wasting (15.0% vs. 12.9%). 
The magnitude of these differences isnot significant. 

al The extent of acute PCM (low weight-for-height)'issmall throughout. 
all,~: contes 

C.,Maternal Nutritional Status 

Table 6 shw that approximately 10%,of all mtesin 'the Liberia 
sample 	had low stature, 5%hadarm wasting as defined by low arm
 
circumference and 20% fat wasting according to low fat fold (measure of 
' 

* 	A caloric reserve). Pregnant women had a great'er prevalence of' low fat fold
 
tharn non-pregnant and a lesser prevalence of low height. 
,x'2 

With county groupings low fat fold prevalence was far less in Bong -, 

and Montserrado than 'the rest of the country. No other significant

differences were found. It should be noted that these two counties had the
 
lowest' prevalence b'f' child PCM than the rest of the country.
 

~D. Tribal Rank of Mother
 

fr The Spearman rank correlation test showed a significant agreement

for tribe ranking of mother 'and children regarding prevalence of low height 
and low-height/age., This suggests thar, there may be a genetic factor in 
determining child' stature. It should be noted thatlif the motherV was 

<stunted as..a chil'd, 'perhaps due to an unfavorable nutritional enivironment, 
~~~this mnay result i~n her eventual short stature. '(Table'7) -

,VV E. Anemia. . 

- V. Vy~,,~There was a very high prevalence, of anemia,'a s shown bys low 
~~-~h oglobin levels '(TableV,8., These results were expected, due to: knowrn-'
 

~-f~ha~ hokc~minfe6tatio'dnand poor diet, the other,,
 th~~ 	On 

(hemoglobin" below 6 gm/VlOO ml) Was "onily 1 1% (Table 9) jI. 

7+V 	.4 ' V' ~ 2 ~ , V 

MC 	i4 24d, VV'V"~ 
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""N4 III.FARMG SYTEXAND tjUTIUTErIOAL COt1SIDERATI0' ' 

P' kiau, rPressure' 

.A ':42~ 4 where popu3.ation densitis over. 109, prsonsDer bquaL4 mie, the"'"' " 

t amp.4gri"u 'Thiujt 4Js in, the "t"s' uir .,~'jfalrmers -'re-more prone to move to4 iwamp agi 
'and -',""i'"' '

K'' I *, 4iiCans ,of Romboli,,and Tengia:withe puiatio ne0 


£ ih; respective l'y ta a tI-.one: fi nds extensive swamp ricep r ctccfsa
 

"'Another4 factor to be considered to -t4 due growing pressure 'uponY'ii 
plnted
 lan'is,','e,inrasn use of upland area for tre crops.. Havi.ng n 

Sthese lands with ~coffee and cocoa,'they no longer remain available forr 
'44'!)i
 A<1! 4. x'' " ' 4 'A4 ' '-".iii 1 " 

r upland rice farming. 

,The po'puiation Is growing atabout 3%,per annum, farm households in 
this area consist of about 10 individuals. ad dthe average, household, 
~upland ri e farmn consists of abouit 2.2 acres. 44 

i 4'i i I5 i<;II ! -,!:
 . ..... 4'' 4, " i
Iftefllwpro for the area is 7, years, the household will 

, have to have a"minimum of17,.b. acres to continue ~to produce,sufficli'et rice ' 
feed the 'household. There , is ~not~enough land~to maintain the above 

' 

"b"to , 

moe. The result willbe , tht farmers will either move to the:swamp,.rea 

moedemand on women's work and possibly, adversel~y' affect'their 'caloric' 
body storesu.eo 

"3B.' Swamp' Rice Agriculture
 

Ewxtenion introduction of 'swamp rice traditionally has beena. 
womenIs cop".of 4secondary im~portance and, often grown for ,sale rather than 

consumption. , Thus, -it has often' been women who 4have taken the initiative 
inadopting iinproved swamp rice. Likewise, the World Bank has concluded. 
that return to liabor, fo~r tree crops is considerably gre'ater. than f'or rice. 

I""""" Yet, for cultural reasons: Liberian farmers' first priority: remains meeting 
o4' 4' 44n i~ri.r4 i~lt£ 11 i 'i 4, . .. ' ...' ..............
 i~ .............


the household requir'ement for rice rather than maximizing income. 

',Intensiveswamp rice technology is most likely to be accepted'in 
those aras of Liberia where there isa land constraint (for"~whate'ver.
 
reason),andwhere there are fa"mily males to6clear vegeta4 tion fromr the.," 

'sm... I, the:absence. ftheseconditi ns, the new technology does' not 
44 

...... 


makesense" to Liber ian women'.,
 

""""""' "From"'the accompanying figure, the months of July,-AuJgust and
 
443~'~"'4 : ~mber~represent when rice stocks are low and'
 Septe the_ ,hungiy season" renhi 4.' '4' cassaa ...a.eYSW r as 'a"substitute energy source." This seaoiin
 pa n important role 
 4 a14a' o 4,br4,' :LiI I£ l'i'i'~ifl' r: 

4,'444,'"" 4' ' 0 14~ ', 

Iaordemand for women. 

~,~'1 time fo ls:1a"-on 'diinhi hes, 4a huigh rate 'ofspontaneous 

iwthineak
 also coincids lc4 One can speculae that
 

t 4allocated 

.aarbotins ,-. !,i~iii;.: ,; .i: I ocur and !!i~111 !i1iii,
 wirtheightrinfants abre orn.A 
oman'smenergyn
"""""'4',4"'' 

4mintenance,

onsmption requred tomeneat he needs of: 1 

http:storesu.eo
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2reproduction, 3) tnd'~V4WOrC rmdlnLUJ.O t~flu3ry ~ hi lartaiu Lo 10(ict 

p1 yliotoO)'ica1. func~j Li h'in ,iy iao"cmlms.1 IF tihrin 

~being mdv Whatve-r, ddJUS Ln~i Im'M de iLLS ~ L lku Letirt~it
 
jchild or fetus thjat is'bein affecteii " 7 7,
 

Rice ~~ is
 eda~ot ~ 
&z~i< ohai -food bank and cas the 'i;

$ Ri&~vi~eaa~ a ban-k.' 'If fa'rnr 

lis~ic sehas, somethihV to eac. If sh~e has -ini unexpected expense, you,.,


can~the~her~~f'i suplu ca~ho$$hndit is invested in rice' so 
4
 

,t7~j hat thenoney is neither stb5len nor squand'ered. Rice is b th a 
, 4
 

~4 s~ubs istence and' cash crop.,
 

As~CARl disseminates, higher yedn ievreisadfre
 
acceptance increases, t, e additional cahadrice vaibe w 11npamr id,a
 

S cushion" 'for the farmi fa~ily to ei'ther' hire additi~onal labor~and eas'e the 
Yokburden of'the women, or purchase additional protein,-meat or fish. 

, C.R~ice Production'and Nutritional Status
 

The relationship (Table 10) be~tween rice production and chld
 
nutritional sta~us Was itvestigated to compare f'ood availability during the
 
period, Just, prior to the nut'rition survey with nuitritional' status and
 
comparing this correlation according to different areas of the counriiy and.,
 
different age groups measured.
 

The results were striking. There was a consistency of, high
correlations: The Lhigher the. rice production, .the worse. the nutritional
status. <One 'possible explanation is that early and~inappropriate weanin 
practices were so negatively influential that'additional food or income in 
the household made no difference. There seemed to be a cultural laLk of 7 
'understanding of appropriate weaning practices. A 

D. Cassava
 

Cassava cultivation is a secondary or co-staple with rice in 
S Liberia.. Womeni produce and cotrol the allocation of cassava in Liberia. 
7'It is, awom~en's crop. Cassava i~s mo6st popular inNimba. The amiount grown 

b~y individu~al women is a function of available land and labor. Equall~y 
~ 7: importat tothe root ar~e the leaves of the cassava plant which are one of 

the w6ost'popular and nutriious gjreens in the 'Liberian diet.. 

Tee'are 'two Cropping, patterns for cassava. Throughout the 
Scountry lit i's inercropped with upland----------e ethod most common in.most -; ~ areas. or it ca bith pd/4rice,.not 8ua;or3c r 

-

'b:plaat'din areas~dhpo soils id o
 
4
 'Xl when planted by women who do not have access to the'labor ieessary to'
 

'--'--4at an1 upland: rices farm. j ~
 ' 

nurtoa
 The vau is an imotntise nwehe-,olc
 

4 ~encouraging the pl~aningand consumning of~more cassava~ids rab. Thy....44
 
' substitut1ion of-'cassava 'for~ rire has occurred where there is land~'b or «i
 



constrainsIn area ere a ishif£t tocasa, haccurrd an increased 
incidence of mantrtomn in chilren hnas be potle6. Fro a . ,, , 

* 44o '' ~ ':'" p le,'€ ::: up"
CARI toprooteswet po ta oes,.ito g radully.rplc cas sava i h de' 

..... ,x q ! vat 4 '! " i; 4 

c h.in ge.9 . 2. .
ote cont.4in areas b shifdntstoastv yearsice ldn isofendt~~J~
incidencethog mutiton ihilenu a mabeuedreorteomo.cFosmpn h bvutritifo re it ofy ouAre advainageu for
 aleandi beitemajor 


p>jswIth cigasavabithyh the tutble poto are
 'rand forchden. Iwet 


toprotei sepoetoes food idCaRIas wda mxes a the villae de.el. 

F'. Tree Crps
 

Most farmersstilcl giwnasdcropn asasutupplment tan e pas 
bultra ie to farmers becausetey requre >ittle cap investment f fas 

omablesn ,,1) They cans.. b cuncivated.. ussing the sa e noshi de 
reurfoprcsigtepouefrmkt. rops areesn Tree

isda insrareltivation. The investment fisone o the andpeps 
teourae of s rdhrechl ese do notcompete w 

repniiiisi:ieclivation. !Nor {i s an'y, capitlivetet seractvillaero n eurn
 farermintereststhy te Icalaistogivn~p 
ub..tit.e o s .. cTieya ofadcog-term a rd tene. oenerationc serveO 

cont1as1t1) rie
 ..... a rincei to caosenwo shifting cultivationofuhlandre 

crop a fhoo he Ter in
 required proesingoutiecomue t isrovide 

Oilities areiewtdapionl whicatrighly sevesothl aaia and
 coi n~rasttancfetoe nexto inr isevr: longtceria eae
 saloctivatmioniapasfas blfor ralhousholds. Ofare onelyandthey
 

e commercial i extracting !.'are f::acilitie' vial. ohmnadwomenis ell 

midlme aelmoil l 
t ou 

ter mnt aiwet
b

teir to ' 
 o pamsare bye erets peoplb infseveal
i
ffri nceariea wlihgivgo
 ateinr. pt
 

crhp oigticontougourt thceteas provide iane)
 beaueasoni n 


which cuariretionsibpelity feasible forsalfildefne onulhd hSeret
 
soaiees anueriextractyig facilitin Lvibe n Bothy menh thewmehihmoe
 
soflanein conras to he ihodpreer shotg cltivain ua
 

l 


fimedat als
 co arm hoshod haae strheem reuieret fo ;*
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7 ~777 

~ ~ As ~ ~ re ~ rosae ~ maemirtoniccae ~ ~ ~ ~ i--'-7 777~tratv 

altrntie 7 for the woman f~er becase of their lo6w7citaL-t and' labor--4 , investment Theyar~e an4energy-~s paring system and4 ounterla ncItlie highY2: caorc xpenditure needed 
' 

for'rice cultivations ''-~CAlsudineigt
.~good crop/tree crop mixc~es among small landholders, to-277-r--7 h~~r~r 7 

on labor.-~ 

4 4.7 4(-'-<IV. 7 ~-" 3 CONSUePTION 

provision -Te n77--7-of anadequate diet for all segments of the population:I
~ children, pregnant and lactating womnen,. adult males, 'and 7the elderly, .77 appears to be.7a func~tio'n of proper utilization 'of local foods and not a


Sfun'ction of,availability, 

S 77Based on anaayi fcnupinof 1976 daa(Tabile 13) daily per
 capita~consumption of caloric and protein .inboth the urban~and rural,
 
areas met 100% of 7the FAO requirements. 

717 These data are~iot disaggregated by-age or physiological state (~pregnant, lactating) so 
that on~e7cannot,
generalize 9that each household member 

is.receiv'ing his 7or her daily needs. 
-' 

-However,' from the aggregate sense, 'viaijty issufficient. It iswell 7known 
that infection compromises' absorption and utilization of nutrients.

777~ ha stnpitpeaec of malnutrition is due more-to health 

factors than gricultural nes 7 , 

-In
another Btudy by the Bong County Agricultural Development Project

on 'foo'd consumption and cash expenditures in 1981,consumption~of 

rice is
 7the 
lo'est during the mionths of July, August, and September whenifarmers

7experience scarcity of food supply and .there is
a relatively greater 

need
 

77.7 77, for outside labor. Inan average famiily size of 6.5, 
the total cash
 expense4 was .about $31.00.4for all food items (Table 14) with about 40% of
 the-familybudget going torice andi 25% 


for i.Fs coatributed 14 % of cash 7outlay while 13 % wetjn pake
-oil.e Fidshap.
 Ietadpl 

77 

y > 74u7374.; ~ 7>When 
7 farmers reqUire,,7Kuu labor (communal) in contrast to hired labor7
 for planting, they must purc~ase food for the workers.

7 
The farnilers need -
$4o -$50 during thecritical months ofJuJly -September (Table 15). 7 If they fail to provide-.for their labor and their planting isdeae, then they will suffer losses in1 their rice-yields. Itisimportant to note the 

7

realization thai: Kuu laborl's productivity in the rice field will be -directly affected by the nutritional input Ias provided by. the farmer. 
Cash,
 expenditures for food inBong by? these farmers repeserit an
7 indirect 77 3
4~j,47 ,. indicator asto the nutritional well-being of the Kuu 7-bo force. 
---

7377777.7.4-73 A. ConsumptionEffectsLinkedtoincome andPrices
 -4777 4 

The elasticity iuatrices found in Table 16 
were based on data,'>47.74447 coll~
 1ected in 1976-1978. Alhuhtedata may be out-dated Lthe basic-
77 7-73 .77774underlying 
struicture of foo~d demand74changes slowly. 7There'fore~the & 2>j -, -directji n of changes 4 from 4the table will most~ likely~be correct 7? appicabl'e to Libevia today. thn and 47' 3.-7.4

t2he aii4uY -magnitude of 4the chages 

7 + ~ 773 ~ 7~77 777'7777 ~"J, 



~'2 7 ~ 

Thnlysis of data ftrom anothier country-(Sr. Lianka)* suggests that . -both,prices, and income elasticities for sApefosices fo h~yx
~rtohose*wit 4moerate, income levels"" -ndth fde&iiies aco"'T>r.s 


Awlevels continue to Prise. if thi rhdssiirin Lbra hiW
estimated price ela'sticities ares probably cre 

-One of '.the assuptions~in Lisnayi is tha Leeyhn else is~-'. 
two 


reasonable pro6xy f6r'income. 

held. constan wh'in:okoilng at ,n rel~ionships' The expen diture,!climn4 is 

~ 

Inethe rurall areas there'-is a hihcreaini hPrhsn of,)~ Srice to income.-As 'income increases~by l/. there 7is a 1.1l% increase in rice 
purchasing. In the urban area theI~ncrease-is less.~ If there ifs'aZ~
 Increase in income there is only'-a 0.8% risei Ln purchasinig. s 

examines ].e

there isa adifference between 


Mhen, one tht inkap, of -conisumptioni -t6 prices , again
urban and rural area.. The:,major .

~ consideration is that-90% of the rural area has a rice stock or rice ,urplus1'at home,,from which ,to'draw. If there is' a3l%. increase 'in the Price " of' rice there is a 1% decrease in purchase. Purchases become marginal in ~ 
-the rural area. 4 

rOn the other hand, since 4 urban dwellers have no surpluses, they. are'
~'nre vulnerable aid therefore, ix% increase in price, will result in'less< a 


' ~~of'a~decrease in demand:. A 1% rise brings only 
a 0.'5%drop in demand.y 

~ AV. RECOIN DATIO'NS FOR RESEARCH AT AP-44 ' 
-

4-A. -Agricultural Exeso 

-currently thris no ourahpogramor farmersandthi 'fauilies.i Women need-,appro riate'information on weaning~ fooclmixes from 
xavailable sources at-the,.~lg an hoshodlvel.'i There should be, ~ ~included An. the agricultural ,extension, material, nutrition-Information
 which can be delivetred *simultaneously witdh agriculturalinf Ormatio'i. 4 ,'-

~~-; ~ B. Animal Science 4 

:~4f Fish provide important sources of both4 -protein 1and,' especially,. calcium ~in the L'iberian diet. Aqautr eeac 
' 

niln waters should'
 -bet-promoted,to guarantee' a supply of'these nutrients.4. ' K -G4 
---'~4414-4~4 As'-resh water ponds are promotedalon sid' swanmp rice


agriculture,'care 
4

m~ust be-taken to, avoid pesticide residue contamination
 44-andtoiity. 

44-4 

~~$~ ~L--CC rop'rScience 444 
:~ 

-4--. Much has been written on iron 'toxicity of the soils. AtAthesameIe
time,,a majority of the pop'ulation suffers from anemia due to acombination, -I of factors: malaia,hookwormn, schistosomiasis a'nd poor diet. 
A -researc
 

Jproject shiou.ld 4
Invstigate mineral content ofsoils (iron 
zinc, and 
4 

k 4 

http:shiou.ld
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copper), plant uptake in the leaf and root of 
these minerals, analysis of
 
these same minerals drawn from the 
family pot after cooking to trace the
 
adequacy, and the form (as free minerals or 
compounds) from the plant to
 
the plate.
 

D. Crop Science
 

After interviewing mothers as to their legume preference
(groundnuts, cowpea, lima bean, mung bean) field research should be done to 
promote these crops to be used as protein supplements in weaning mixes to 
complement the rice and cassava gruels which are being given now.
 

E. Crop Science 

Too much emphasis Is being given to cassava research and not enough
to Sweet poL:itoes. Ls a Sweet potao. have much higner nutrient value than 
cassava and are used in similar ways in the diet. Both the leaves and 	the 
root are consumed.
 

F. Agricultural Economics
 

Cash cropping versus food cropping and their effect on 
family

well-being and nutritional status is a current issue. Rice, citrus and oil
 
palm are food and cash crops, while cocoa, coffee and rubber are
 
exclusively cash crops. Most Liberian farmers have a mix of food and cash
 
crops. 
Farm budget studies should be done to determine which mixes would
 
give the highest return on diminishing land and labor inputs.
 

G. Rurai Sociology
 

Demands for womens' 
time reach their peak during the hungry season
 
(July, August, September), when they must plant rice. Womens' energy

requirements include: maintenance, lactation, pregnancy and physical

activity. To maintain energy balance, adjustments are being made.
 
Comparisons of child birthweight, child growth of the exclusively breastfc'
 
child, number of miscarriages, and .omen's caloric reserve 
(fat fold)

should be studied comparing the hungry season with the months of December,

January and February to find out where compensation is being made to
 
maintain energy balance.
 

List of Documents Consulted
 

1. 	Liberian National Nutrition Survey, Office of Nutrition, AID, 1976.
 

2. 	"Food and Nutrition Plan, Liberia," Consultant Report, Claudio
 
Schuftan, 1982.
 

3. 
"Household Structure and Food Consumption in Liberia," (1976-78),
 
Pay-Bayee, Tun, and Yetley, 1983.
 

4. 	"Impact of Increased National Supply of P.L. 480 Commodities on Food
 
Consumption in Liberia," IBID.
 



2~ 9 

5 _.An in-house Non-Techia Reortof the1 'Findings of Ana-l1ysi s of thle '<' 

IBID.~~ Liberian-76/78 H-ousehiold Expenditure Survey," 


6. "Recommend .Natioflal Food and ;Ntiutrition Plan fo Liei 1ii r 

7,'Cio 'uri~onof' Children~In a Consta1 African, Food Econom" ~ k~' 

I, I -GoId mn lPhD-thuwis, Co rniielUniv r-1i ty ,>'i979 Ieatier-Wa rra c , 

~~ 8.~PID Issues Paper, Liberia'~Arciua Research~and Extensionl,.<. 
USAID~ Monrovia, 1984 

9. 74 utrition Situation Report for Liberia,"' Mellen Duffy, Site Visit,
 
,2~~, 1979.>4'.
 

S10 PID, (Project.Identificatiot.-Documenc) Agricultural Research and 

''."11~. "Lib'erian Wome~n in the Marketplace," by Brahima Kaba, 4University of 
2
 -Liberia,',March l982. 


12 "Liberian, Women: TerRole in FoodProduction adTheir EdUL.uciona 
,'anidLea1Statu5,"4.by Jeanlette Carter'Un~iversity of Liberia, March' 

'
1..3.Statistical Handbook, Ministry of Agriculture, Republic of Liberia, 


1976.
 

14. "The Effects of Population' Factors on Social and Economic'Development
 
~, ,,. " 'Liberia," The Futures' Group, May 1983.
 

i'W;:i2N;15. 'Liberia:~ Country Demographc,Profile," U.S.' Bureau of the Census, 
~~March" 1982'. ,,'' ' 

ID 16."Lbera: Ponlatin. Health, and Nutrition Poie"USA 18. 

17.'',Rural Dev'elopment inLiberia Towards integration and Participation;' 
. '' 

. Project Evaluation, John Harbeson, 'et.4 al., 'Marc~h 1982. 

""
"'Reductionl of 'Post! Harve~st..Rice Losses on Farm Operation and Primary 

H4.L~<
S>I18. 


4a	rketing,Liberia," FAO Rome, 1981. j 

19,"Aricltre n -LbeiaRealities, Problem andi tetials Thoore 

"'.4~~Jenne, Diskussionp'apier NR..124 February.1982.4 J" 

44~20. "FoodCash Expenditure 4for Kuu Labor in Bong,":Review Paper No. 12 $. ~44'~ 

4'.~4>'~ 

4" 

4'. >>'
~~~~Mntrn an~d Evaluation Unit ,Boug4County AgriculturalDevelopment',j

4
 

.4. ~ ~ Pojct Siakoko, Bong County,',Liberia August. 25) 19'82. .. ' .' 
4 

4"~4'"~ 

'21. "'.'Food. Consumption/Cash xediueo Farmers in.BCAD?, ' Review Paper'. 
'.1'4.

No.,'11.'AuIgus~t 18, 1982. IBID). 	4 

.'4~ ..1 	-J4 
4 

4 

http:Lea1Statu5,"4.by

