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AN APPROACH TO MODELLING OF
ENVIRONMENTAL FACTORS AND
GENOTYPE INTERACTION : A CASE STUDY
OF MILLET (Pennisetum glaucum (Leeke) R,
Br.)

In the dry regions of Africa, millet production is generaily low and veries with time end space. An understanding. of the. ion between genotypes and

uction depends on @ combination of physiological and agroclimatical factors like tempemture, potential

water consumption (SWC). With a dynamic modelling approsch, we aim to enhance knowledge on the

ve its productivity in these regions.
2

envirc1mert is necessary to improve its production. Prod
evapormnspiratinon, soil water availability and satisfactory
behavicur of millet under drought corditions so as o impro

Materials and Methods

The tam bose was obtained from  field
experiaents carried out i 1996 and 1997 at
CFR2 1S Bembev in Senegal. Stlies were
condy, ted on 5 millet variety, Soura 3, with a
grewit oveie of 90 davs. The olante were
sabpee o b Puee weter regimes o well watered
shpup jout the gros th (19, water deficit during
veperrive ane flowering prain fillirg (T1 and
Guring  flowering grain  filling  sapes  (T2).
algarihms for the model were derived from the
relshonstup  between  ahove-giourd  momass
accwr detion of he  different crpane, leaf Fig
sepesconce, kel ama index (LAIL cumulated ara
daily emperarire-degree days (T, ) and daily

satisfa tory  water consumption (5We' The
AmBly model which simulates water balance of

peanut. was adapted to allow the smulation of
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Figure 3. Blomass production as a function of
cumulated degree deys.

Results

During, 1h» vegetative phase, x severe water deficit detayed
heading ~ut by 140 degree days and reduced biomass
production (Fig. 1), Based on these results, a model which
simulates hicmuss production as & function of the SWC of
the crop end T, received was developed.
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ure 2. Relationship betwesn total dry matter and leaf Millet cultivated in the experimentai fisld of
a index before and after senescense CERAAS (flowering-grain filling stage

Millet behavicur under maximal evapotranspimtion (MET) could k expressed by (13

— Bmax
v+ b~ Toum
HTeam > Tsenes. then : Bypr(Teum ) = Bypr Lsenos) - alVeum — Vsenes.)

Ty nex. Toum At senescence, By : function of the development of millet, B, : total maximal hiomass.

B\ may be also estimated from LAl : equations 2a snd 2b (Fig. 2). The effect of water deficit on Byg,y
depends on the intensity and the stage al which it occurred. It could k modetled by calculating the difference
in phases between well irrigated plants and those subjected tc water deficit. At each phenolegice! stage (i)
corresponds therefore tc 8 value (Ti, MET) of T, for the plants at MET and a value (T, STR) of T, for the
plants subjected tc water deficit. Tk phenological delay at & stage () could k defired by the functions (3
and (4):

(HRe = Toype - (4 Ro(T,,) =g(T )

cum

For any water regime, total biomass production is considered as the sum of a functicn of prvduction under
MET : By (T, and a function of stress (5) :

(s) BSTF[ (‘I.cum) =B MET(’&‘C‘AM) - S(SwlccumMET(Twm) - SW(’cms.‘ZTH (Tcu‘n N

From this, the biomass of plants subjected to water deficit and those et MET could be comnpared al the
different physiological stages. Thig is the reason why tk stress function is established {rom the sume
phenological stages obtained from the function of phenological delay (6) :

] Bsm(lcum) = BM!r(Tcum " Rq)(]mm» - “Swmmvfﬂ'(rmm - R(p(rmm)) - ch‘wsn(“:.um;}

At harvest, gin yield could k obtained {rom the above-ground biomass through a harvest indus.

Canclusion

These results provide a basis for tk establishment of tools which could k used for predicting

millet production, Simulated data. associnted tc field data can k integrated into @ geographicat
information system (GIS) in order tc assess drought, develop production erea mapping and breeding
prograrime planning in 8rid regions.Cond
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