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IN PEARL MILLLT )

5.C, Guptgk, AT Ndayez, anu H,M, Mbengu93

\

pearl miilet (Pennisetunm avericanum (L.) Louke) is onc

of the man's mosi druught - tolerant food crop and it is groown
drincipally in tho cemi-arid regione of Africa and the Indelin
sub-continent, If is @nong the six leading careals in the worold
in providing calories and proteins for human consumption (Svanps
1975). In Senegal, peacsl millat is the most important coveal ciup,
buth in terms of surface area covercd and production, The grair

is used for human consumption primacily as couscous, a steansd

granulated product made from dehulled flour,

At "Centze Hational de Recherches Agronomiques do
Bambey (CNRA)" the iuportant selection criterias in pearl illel
breeding pregram are grain yield, disease resistance, grain size,
and svident grain guality characteristics such as grain culour
“nd appearancs, Recently little emphasis was given on estinuiing
thit protein content, basic amino aclid content and the couscous

yicld in neuly developed varietias,

Before placing a strong emphasis on breeding for ;ratein
content, basic amino acid content and the yield of the end sroduct
couscous, the relationships that cxist among grain yield, grain
gize, protein content, basic amino acid content, couscous yicld
and the characteristics affecting couscous yield such 45 cuhulling
percentyge, extracuion rate and flour percentage were inve. iigated

on @ diverse range of material developed et Bambey and lntcouucod

from cifferent millet growing regions of Africe and Indio,

T, Pearl Millet Breeder, ICRISAT, 0.P. 3340, Dakar, Scncegal

2, Pearl Millet Briocder and Coordinator, ISRA, CNRA, Banboy,
E.P. 53, Seneqgul

3. Post Harvest Technologist, ISRA, CilRA. Rambev. R O 7% Soacend
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varieties, 3 synthetics, 1 oxperimental varlety anu 2 oot
Scyna ITI and farncos local was conducted at 4 locuaoions in
Senegal during rainy ssason 1993, ALl the entrics (Tiblo 1)
in this trinal woere developed oo CHRA Bambzy, The trial oo
grown in randooized bicck deslon, 6 replications and wilh

2 onpat plot size of 15,36 »2, The plots wsre over plancod
and thinnzd to single plant per hill after 195 duys olch o
spacing of 40 on botween plants in rows 80 cim apars, Ao
harvest graln yiold per not ploc was roconded 2nd convoroed
intz kilograwm por hectare., The spen -~ pollinatad IO
indivigual ploos from Bambey location was atilizod So
pstimate ctncr characteristice,

- Geogoaphical civorse material :Ton entries Fron diffoe <
gsugraphical regions of Africz and India wero muliioliss ac
ICRISAT Center, BPatancheru, Indiy during the off-scason
1982-83, The orin-=oellinated seed of thoese bon enbrics
alonguith two chocks (Tabls 3) was utilized for this souay,

Protein Content, JGC/Protein and Thousand-Grain Joiahs

The opin~3ellinated seeds  of individual slote oo
asvanced yicld tricl were uscd to dulernine prateln concens

2nd DBC/Droiuin. Grain protein coalent was cobtinmetcd [0 6,299
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) Dohulling, Floue and Couscous Chuzactoristics

wumen in a traditional gy,

Couscads
In advancod yieicd trial, couscous was prepired for che onclow

roplication by oumc dormn to avold woman Lo woman variatisn in

¢ oreplicaticn, In szoound oxperinent Couscous was pronarasd by

twe differcnt woone For cach ontry from the same sood citeoi,
In coeh toam,one wonan carricd out only one cpoeracion for o1l

the zntrics, The grain lots wore deicd ab #0°C for 24 hours

befors wolghing on olectrical balancoe (Mettlen P 10 o). Tio
o > 1 ot o [ { n . b o ooy LT e NN Sy doee
initial grain veinht (#A) varicd from 1520 gobo 2500 g oo ounelo

3
in advanpcad yic.d Cbrial, and 500 o 1500 g in anavhuer Coial,
4

In advanceo yiold trial, the dohulling, oxbraction 2ave, ond

flour contont were bascd only on hwmid samples where o3 in

goographicel givorse material all the estimates wore Lilde on

!

humiac as woell o on dry matter bLasis,

Waotcr was oddod 15 % by wcight for dehulling the gonin,

§
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Llisvwere poundod In a mortor with o scoolco
for 17 = 20 minuces, Tho bran wuos sovparatoed from grain, Tobal

ran and dzhollod graln wers welghed separately, Dohullliog

’

3

purcentags - hurld wuas obtaincd Ly dividing the woight of

dehutled grain with dehullod gruin plus bran, In secon: Gxossrinent,
tho tctal bran from cach samnle was dricd af 0°C for 24 hours

and weighoed, Dohulling porcuontage (dry) was derived s 1 -

(Weight of deoy bran/Aas).

After dehulling, the dehullud grairg wore waspod with

wator and dri.d in shade for 30 winutos, Each sample of oohulloed

o~

grain was weighed (B8B) before pounding in @ mortor wish a
pestic for another 2% bto 30 minuios to prodice thoe flour. The

fine flour was sizvoed

=

ith 1 mi~nceh and tho rumainoes was

aguin pounded anc sicved, The flour was weighoe (0200, Zxcoaciion
rate (DD) woo obteined 4o CC/B3. In scoond oxperiment 106 o of
flour was dricd 2o 20 °0 far 24 bours Lo deitormine ©0 moicouss
content, Dricd filour was weignoed (£E£). Flaur (v3) was 2biainog
by multiplying 5D uith dohulline (). Percent of dry iloue was

-y ~ e [ e 2 S_
sblained as (CC = £C) / (AR < 1007,



The flour i3 then mixod uilih water and the mixtaeoo Lo
stirrud constancly, being carcful to stivr @ll araund oo
rzecipicent for ton ninutes, Amaunt of wator was addsd In such
toway that the nixcure was npulthicr too wit and nor tou Joy,

Tho mixture was forced through 2 siocve with 1.5 an=nish aponings
and then placcd into 2 container with a bottom perfosnis

with scveral snall holes, The centulnor wat placed on @ 50t

of boilling watur, The cooking took about 25 Lo

2
fer cach sample, Couscous was woeighed and 500 g Froam oach

cample was dricd Ln oven at 60 ¢C for 48 hours to Jdotornin.g the
melosture contunt, Couscous (Q) Wis A ratio botuoen toodl

weight of couscous and the initiul grain seight, Dry coussous G0
@as obtainod as total weight of doy couscous dividod by Ldjusted
initial grain weight {(AA - CE), All the estimatos weou aultipsliced

by 100 tu expross in percentages, Acceptability tost was corricd

&}

sul on all sanploe but oxcluded dus to high coofficiunt of

variation,

() Statistical Analysic

Analysic of varianco were cooputed by the nochoed Joooribod
in Cochran and Cax (1964) and the correlations (booug oo ooan
avir replications) by th

Cochran (1957).

¢ moethou given in Sencdoconr und

SoGULTS

<) Advancoed Yioeld Treial

Mean perfornance aff advancoed yield trial cnicios o)
Bambuy for ccovun characters is prosentod in Table 1., The wean

squarcs for entricc were signifizant for all thoe churacioos
c

|8
g}
o+
D
3
~

ain yicld, DBC/protein nnd cxtraction rat., Th.

entrics wero divorse in genstical background but wish sinilar
not uxhibit large vurciation cven for charach. oo

Such as protein content, thousand - grain welght, flour ceontoent

and denulling (), Protein contont ranged from 13,5 cu (4.0

the thousand grain weight from 6.59 tao 7.85 g, flour ca.t At

s a

from 76.0 to 3,7 % and dohulling from 83,7 to §8.9
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The corvoinbion .,x.m]of‘ﬁlwaus af Grain yivlo Jlon wnoUShn

yroln wolght s DBC/protein wers positive wnu signifizan,

whero s with pro

.

: g e e e =
{l“blu L.). Procoin contint wao

with DBC/Proicin und the carrolati i

the flour conbent was positive and cignifilcant, Dohullino wis
strongly oozre aod positive uich flour content. Thouo ioe

T -in veight wis jositively corr. i cbod witn 200/ frotein,
ithulling, Flﬁur, wno extroction race but non-sigeificant,

;) Gecqgraphically Diversc Matorial

The mear squares were significant for all tho “ilgh:
characters - thousand grain woight, dehulling (bavcd on huinil
ind dry), oxtracticn rate, floun content, flour contunt buscd
oo initial grain woight, couscous and dry couscous yicld

in gerocenoages, NMean norofermance for cight chiuracters
Soprescntsd i Tauble 3, Theroo was large variation fur 211
-ho charactors oxeopb oxtraclion rate, Thousand groin uiecignhe

varicd fronm 7.0

-
-
-
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O
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dehulling purcentage (QEy>

i

runged frem 82,4 to 91,0, Flour contont basod on indni ol

i
[
S
i
[
=

wolght ranges Foom 75,8 (K92, Unper volta) to wo.7 5 (U5 74
Ghiana), DSA 74 productd highcst couscous yiocld (172 LooeoTo dhon
B2imbuy local) and thoe lowest uas Troo K

The corzolation cfficivnt of thousond=groin woiaohe
with all othor oharacters uxoopt cxbraction rabe was

“nd significant Tor doy flour conbont (Tabkle 4) Duhulino

.

flour contont booed on humid wor. svrongly and positivoly
cerrelated with dchulling bascd on dry sample and ooy flour
contunt respectively, Bcth dehulling percontages wiru stoongly

o

snd pesitivoly o orro

o

cdoth Flour charaoloristics wero scrongly and positiviely

correlatod with nouscous and dry couscous, Couscous violi e

¥ohe i

ctrongly and puiliively correle

DIGCUSSTION

198

In tdvanced yicld trial, the difforcncos anong ol

o~

< significant fur thousand grain weight, praotein concent,
n

and flour percentagus, However, thore was nob Large

lated with flour 2and couscous characturistios



veovicotion whore 5 in gunogréphicolly diverso matorial Loogs
vnoiftion among wnerics was found for 211 tho characteors oo
o oxbraction vate, The relationsnip botwoen grain yicla woan
sretedin contunt woo clgnificant on! nogotive s domonsoracod]

in sorghum (Crook and Caosady 19740, whoat (Mattorn ol ol 1970)

ina in owaeize (Dudiy b 2L 1971). Houvwver, bhe posulis we o noo

in wgricwent witn Kumio ot al(?O%)) in opoarl milict, Thoy vooedod
sopevignificont colacionohip botweon goain yiold and proowln
contont, The procoent rusdults should be considercg with couli oo
woothe matoricl did net have large vesiation for grain yielo s
procein conbtort, Gur findings suggost oo positivoe and signs
weaciztion botweon grain yield ana DREC/Protein, whers oo Jeosthelc
Shoel (1971) and quser ot al (1903) rusurted nogative and noa-
significunt a2ssociction botwoon Lhuse two characters, The
celationship Lotu. o protein content and DBC/Protein was Siruncly
ncgative indicating that the scloction four increascd proboin
consent may lead o o reduced lovel of basic 2uino acids., o
prosent findings nre in agroment with jemar wt al (1953), The
voelationship butweon grain yicld and grain oize was posicvive and
significant indicating thorby thoat the iwmprovement in geein oizo

ny luad to increo2z. ip grain yiold production,

Thu relationship of thousand-grain woight with Juhulling,
flour @nd ceouscaus charactoristics ule positivs and gunorclly

ron-significant indicuting thoruby thal theroe ie o possibilio

B

of dwmpraving Soed cizu oand qouscouds yicld simuls

Ca

v

rong and positive assceclation boowooun the oshimabas on Sdiwl oy
i~

and dry matto

+5

fer ohulling, flour and couscous yiold sagygent
chah in brocding pauuricl, the diffurencus Quiong varicoios oo
o found for dohullod grain, fleor ond couscous yicld on haodo
basis, Couscous ylold was strongly ang positively rolabod wlin
dohulling and meaning thoereby thet Che largo brovding mabericl

could bo scroond for couscous yivlie by cstimating tho dehulling

. ALY the varicibics woro accuptable In tosts oxwoow

Fokiyzbud a2 varicty from Sudan,

Thest ruoults suggest that in pearl millol 10 should b
poscible to suleet for increascd  grain weight, basic auln. ac
cuntent, couscceus yicld and grain yicld simultancously though

with dotrimental offect an grotein contunt,
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Leokmow how 3ach solection willd

diveoose rapge of wlito mateorial groun ot Bambey (Seonogal), Lh.

yicla, grain sizoe, orooteln content wno DBE/Protein, 1o Lo Livno ool

L
rrlavionships cthat oxist botuwcen grain yislc, grain sizg oeotlin

coptent, dye binding copacity (DBC) pur unit protein {an ootioatc

of busic aming aclde in wrotein), dehullod grein, oxtrocbion rato,

-

flrur contunt 2and couscous yield in pearl millet (Bennisely
3
)

ancricanun (i,) Lewlo) wore invostigobted. Protein contont was

cotimatog as totxl X 5,25, towel M oboing measurcd with o an

[S]

Toohricon aubomacic

cnalyzor, Bazic amino 2cid contont ans

seviwmated usicg fhe Uoy DBC technigue,

v

The reraclonship among couscous yield, fluur sonuaac

- e ey ] ey e ey bty e L,
Ind sLrongly corcolarted, nc

thousand grain woighe with dehulling, flour

“nd couscous characocre was positive but gonerzlly non-signi i

Flour content snd pretedn contunt wors significantly nocgaiiv.l

corroelated, and the velutionship botwcen flour content ang G50

]

Prowein was significant and positive, Srain yield and prol.oin

conwunt wore significantl

\<
o
;,_;"
by
W
o

rted and npogative, and th

reistionship butwel . n grain yield and DB /Protein was significe

ane positive, Thoso results suggest that in pearl millobt it chould

Lo possibls to scluce for increa
i centent, grain yicld, grain wcight simultanuously, Shoug

with detriment:l ffoct on protoin contont,
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