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The International Development Research Centre is a public corporation created
by the Parliament of Canada in 1970 to support research designed to adapt science
and technology to the needs of developing countries. The Centre’s activity is
concentrated in six sectors: agriculture, food and nutrition sciences; health sciences;
information sciences; social sciences; earth and engineering sciences; and com-
munications. IDRC is financed solely by the Parliament of Canada; its policies,
however, are set by an international Board of Governors. The Centre’s headquarters
are in Ottawa, Canada. Regional offices are located in Africa, Asia, Latin America,
and the Middle East.

Le Centre de recherches pour le développement international, société publique
créée en 1970 par une loi du Parlement canadien, a pour mission d’appuyer des
recherches visant a adapter la science et la technologie aux besoins des pays en
développement; il concentre son activité dans six secteurs : agriculture, alimenta- |
tion et nutrition; information; santé; sciences sociales; sciences de la terre et du |
génie et communications. Le CRDI est financé entiérement par le Parlement cana- |
dien, mais c’est un Conseil des gouverneurs international qui en détermine ’orien-
tation et les politiques. Etabli a Ottawa (Canada), il a des bureaux régionaux en
Afrique, en Asie, en Amérique latine et au Moyen-Orient. ;

El Centro Internacional de Investigaciones para el Desarrollo es una corporacion
publica creada en 1970 por el Parlamento de Canada con el objeto de apoyar la |
investigacion destinada a adaptar la ciencia y la tecnologia a las necesidades de
los paises en desarrollo. Su actividad se concentra en seis sectores: ciencias agri-
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del Centro esta en Ottawa, Canada, y sus oficinas regionales en América Latina,
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This series includes meeting documents, internal reports, and preliminary technical
documents that may later form the basis of a formal publication. A Manuscript Report
is given a small distribution to a highly specialized audience.
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FOREWORD

In September 1989, the Sunflower and Sesame subnetworks held their
bi-annual meetings 1n Cairo, Egypt. The meetings were well
attended and papers, presented in these proceedings, provide a
very informative overview of some of the cropping svstems,
management practices, production constraints and research
highlights for both crops 1n several countries.

Chronic ediblzs o011 deficit 1s & majcer problem facing many
developing countries :n Africa and Asia where most countries are
forcaed to import large gquantitiesz to satisfy the regquirements of
thezir growlng populationrns. wWith the present rates of population
increase and the improvament of nutirition standards it 15 like!ly
that the consumpt:ion of edible 011 will rise «ver the vyvears,
increasingly drawing on scarce foreign exchange for- the
importation of this wvital food staple. fFor this reason, =everai
countries have opted tc 1ncrease self-sufficiency 1n edible oil.

Froduction deficits are due to a number of factors, among which
neglect 1n o1lcropz reszarch, 1n both developed and daveloping
countries has been a major one. This 1s particularly true for
ml1Nois crops such as sesame. In the context of the 1IDRC oi1lcirops
network, 1nitiated i1n 1981, the 1nterchange ot 1intormation and
the sharing of results between scientists have proved tc be very
useful and beneficial for the generation of sclentitic knowiedgs
ancg the stimulation of research 1n this important area. It 1=
noped that conclusions and recommendcations of this meeting will
stimulate further research and development 1in the future.

A second 1important reason for limited national production has
bzen the exceptionally low levels of world prices tor oils and
fats in the 1980°’s and the comparative advantage »nt importation
over production tor developing countries. The cescripticn ot &
case study using a system’s approach to analysis the veystable
Qii1/Frotein System of Kenva hasz stirred much i1ntarest duiring the
t:ai1ro meetings and 1t i1s hoped that similar waork can be carriacd
cut 1n othei- countries 1n the future.

The Cairo meertings will also unfortunately be remcmbored as the
onz which has witnessad the diaznosis c¢f the fatal dissase ofF
tate Dr Hiruy Belayneh, Chairman <f the Brassica Subnetwoibk . We
will! all regret his apsence.

On pehalf ot IDRC and of all participants, 1 wotld like t
the Government of Egypt for i1its hospitality, the organiz
the excellent arrangements and all those who Zontributec
success of these meetingsS by thelr presentations and discu

Eclal Rached,
Senior FProgiram Officer,
IDRC, Caairo
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SUNFLOWER ADAPTATION IN MOROCCO

S. Quattar, T.E.

In Morocco, oilcrops are important
sources of humanfood and animal feed.
The main oil crops that are
currently cultivated on more than
160,000 ha, include sunflower, rape
seed, safflower, groundnuts, cotton
and soybean.

Soybean was introduced in 1981 and
is grown under irrigation. The cotton
seed, mainly grown for fibre, is also
used in oil seed industry. The other
crops are cultivated under rainfed
conditions where annual rainfall
ranges between 300 and 600 mm.

Sunflower is one of the main o0il
crops and is undergoing tremendous
development. In 1988, 110,000 ha were
planted to sunflower by small and

large scale farmers, using both
traditional and modern cultural
practices. Yields obtained were

generally low and variable, due to
socio-economic, environmental and
management constraints (5). Adequate
research is also lacking. In the
first and second parts of this paper,
we will discuss some of these issues,
taking sunflower as a case study, and
ways of adjusting the crop to its
environment, using simulation models.

Materials and Methods

In part one, the success of
sunflower was analyzed using field
data and statistics. In part two, as
water deficit 1is the main limiting
factor to sunflower crop production,
we have used the modelling approach
to address the problem of crop
adaptation to drought  prone
environments.

The modelling approach was carried
out based on the principles developed
earlier by different scientists
(8,9,2,7,4), also as described
elsewhere (10,6). We have developed
a model to simulate the effects of
contrasting crop management

Ameziane and A.Baidada

strategies on the crop water deficit.

Three sowing dates and three
genotypes differing in maturity
period were then tested. The

Genotypes had 1300, 1600, and 1900
growing degree days (GDD) from sowing
to physiological maturity. Date of
sowing was 20 November for the autumn
planting, 20 February and 20 March
for spring plantings. The Tlatter
sowing date is most commonly used by
farmers.

Results and Discussion

Part one : Success and limitations
of sunflower production in Morocco

Sunflower is grown mostly in the
North Western part of the country
where it was introduced in the
sixties. The development of the crop
acreage shows two distinct periods,
Fig. 1. From 1960 to 1980, the total
area devoted to sunflower (2000-
40,000 ha) remained fairly low and
highly variable. After 1980, the
acreage dramatically increased to
reach the current 1level. It is
projected that some 300,000 ha will
be planted to sunflower in the next
10 years. Seed yields basically
followed a similar pattern.

The recent success of sunflower is
explained by a shift in the role and
function it has in the cropping
systems. The crop evolved from an
insurance crop to a cash crop. Up to
1980, the observed erratic
variability in acreage is related to
the extent of failures in winter
crop. The sunflower crop is then
planted in spring to insure a minimum
income. After 1980, sunflower became
a cash crop, as a result of changes
in government policies and farmer’s
attitude. Policy changes included
loans to sunflower producers for
input acquisition, reasonable prices
and guaranted public market, Fig. 2.
In spite of these progresses,



environmental constraints and poor
management practices still 1imit
production.

Part  two: Crop adaptation to

environment

Sunflower is grown under rainfed
conditions 1in the North Western
region. The c¢limatic conditions
including rainfall (P), evapo-
transpiration (ETP) and water
deficit, {(P-ETP) of this area are
shown in Figures 3. The data in
Figure 6 represent a typical
Mediterranean climate having a rainy
winter season with low ETP followed
by a spring period with a rapid
increase in ETP and a decrease in P.
Since sunflower 1is ‘traditionally
planted in spring, most of its cycle
is out of the rainy season.
Therefore, sunflower usually suffers
from severe water stress conditions
as the season progresses towards crop
maturity. The following simulations
illustrate the environmental
constraints to sunflower production
and the possibilities that
agronomists and breeders may have to
adjust the crop to its environment.

1. Analysis of sowing date effects

The effects of early, intermediate
and late plantings on crop water use
are shown 1in Fig. 4. The results
indicate that the severity of water
deficit increased as the planting
date was delayed. Actual water
deficit reached a maximum of 10, 55

and 70 mm per decade for early,
intermediate and late sowings,
respectively, Fig. 4a. The
corresponding cumulative water

deficit followed a similar pattern
and was 40, 200 and 240 mm, Fig. 4b.
For the early sowing, the crop water
deficit 1index never excesded 40%,
i.e. at least 60% of the crop water
requirements were met at any given
time during the growing season, Fig.
4c. By contrast, for the intermediate
and late sowings, the crop water
deficit indices were above 40% during
most parts c¢f the growing season.
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This severe water deficit could be
detrimental to seed formation and
yield.

This became evident by exploring the
research work executed with 22
genotypes to compare autumn and
spring plantings, Fig. 5. The
results clearly indicated that
matching the crop cycle with the
rainy season by early planting
increased yield by 33%. Further,
comparing the four water regimes to
a rainfed control, as means of
correcting the effect of late water
deficits, the seed vield was greatly
increased by irrigating the crop at
various growth stages, particularly
at late flowering, Table 1. 1In
addition, a single irrigation applied
at flowering stage yielded as much as
the fully irrigated crop which
produced 2.8 against 1.4 tons/ha for
the rainfed control.

three genotypes of
rapeseed were compared at five
planting dates. As a result, early
sowing yielded 3.2 against 0.4
tons/ha with delayed sowing, Fig. 6.
Therefore, choosing the appropriate
sowing date, is critical to fit as
much as possible the crop to a
favourable environment. This is also
a key factor to improve crop yields
without 1increasing the levels of
inputs.

Similarly,

2. Analysis of genotype effects

The model was also used to test the
effects of three genotypes differing
in maturity, with autumn and spring
plantings. For autumn sowing, early
and intermediate genotypes were able
to grow under favorable conditions.
In contrast, the 1late genotypes
experienced increasing water deficit
as the season progressed. This is
illustrated by the data in Fig. 7.
For spring planting, all genotypes
were exposed to water deficit, but
early maturing cultivar was least
affected, Fig. 8.
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Table 1. Effects of four water regimes 2n
sunflower biomass praduction, seed yield
and water use in the Gharb, 19389,

Crop yield (tons/ha) Water use
Biomass Srain )
47,13 13.68b 187,002

< Ve

95.70ax 2817 145,803

¥ater regimes

1. Rainfed control

2. Fully irrigated
{4 applications)

3. One irrigation  65.34b  17.38%
at early bug

4, One irrigation at 82,582

early flowsring

Cne frrigation gt 84.2'b  20.0%

late flowering

54,90k

(95

.40 3302

wn

339.62bc

atiuma o A rrl: - 1Ya . a -
x Vglues inoa colume not folliowed by the same

lettar arz significant’, diffzeent 30 5% level,

These results suggest that with an
autumn planting, the 1intermediate
genotype (1600 GDD) is preferable to
the early and late ones. It offers
higher yield potential (longer cycle)
and experiences an acceptable Tlevel
of water deficit. However, the early
maturing cultivar should be preferred
in the case of spring sowing.

Conclusion

Based on these preliminary results,
it is important to match the crop to
its environment through breeding and
adequate crop management. Such
strategy 1is more effective in
improving crop production, while
keeping inputs at reasonable levels.
The modelling approach is useful to
identify environmental constraints
and to define ways of cropping with
them. Further mode) testing using the
experimental data is in progress.

Acknowledgement

The authors wish to thank Dr. Eglal

111

Rached, and Dr. Abbas 0. Omran, IDRC,
for their invitation to attend this
meeting.

References

1. Boujghagh, M. 1387, Travaux de recherche
agronomigue en matiere de selection gemetique
des  cultures  oleagineuses. Bilan et
perspectives. INRA, Meknes.

2. Docrenbos, J. and W.0. Pruitt, 1977. Crop water
requirements. FAQ, Irrigation and Drainage
paper No. 24, Rome, Italy.

3. Fezzaz, M. 1989, Essais Tournesol a la COMAPRA,
Rabat.

4. Hazel C. Harris, W. Guebel, and P.J.M.Ccoper,
1987, Crop genotype-environment interaction in
drought  tolerance in  winter Cereals.
Proceedings of an international workshop 27-31
October 1985, Capri, Italy, John wiley and Sons
ed.

5. MARA. 1989, Politigue des filieres Agro-

industrielles. Seminaire maghrabin. Alger 25-

29 Juin, 1983,

Quattar, S., T.E. Ameziane, A. Baidada and C.

Leger. 1989. Quantification des risgues

climatiques subis par les cereales dans le

Salss et la Chaouia. Direction de la Production

Vegetale, MARA, Rabat.

7. Raes, D., P.V. Aelst and J. Wyseure. !986.
Computer package for calculating crop water
requirements. Laboratory of soil and water
engineering K.U. Leuven.

8. Ritchie, J.7T. 1872, Model for predicting
evaporation from a row crop with incomplete
cover. Wat. Res. Research, 8 : 1204-1213,

3, 1974. Evaluating irrigation needs
for south-eastern. U.S.A. In: Contribution of
irrigation and drainage to world food supply.
Symposium of Am. Soc. €.

Eng., August 1974, Biloxi, Mississippi.

10. Tayaa, M., S. Quattar, ané T.E. Ameziane. 198%.
A modelling approach to agro-ecclogical zaning
in relation to land ard water resources
management. In: IFS Workshop on Management of
water and Natural Resources to Increase Food
Production in Africa, March 3-14 1987, Niamey,
Niger.

3




112

N
U3

-§~ Early genotype

N
(=]
1

~L}- Intermidate genotype

&

3

o5 ->¢& Late genotype
0

o

"

S

2 10

2

=¥ sowing date
o

=

O 5

\

N1 " I Fi Mi Al Mt 3

Time (Decades)

N
£
[
(]

-#=FEarly genotype

80 _ .
O-Intermediate genotype

¥ Lat
60 ate genotype

104

Rowing date

20 *
1 4 4 1 1 .t 1 |

N1 D 1 F1 M1 Al Mi

Cumulative crop water deficit (m

Time (Decades)

L

Fig. 7: Effect of Sunflower genotype on the variations
of Simulated Crop Water Deficit during the
growing season. November planting at Saiss.

(1957-87)




113

[ |

Sowing date
250 February 20

-~ Early genotype

200+ - R .-+ Intermediate
genotype

150 Late genotype

IOOJ

sowing date

| S I TR T I T T

i Mt Al M1 T ana
Time (Decades)

507

Cumulative crop water deficit
(mm)

8n
z 4 Sowing date
| 707 Feb 20
eobruary -o~ Early genotype
hr 60+
2 T Intermediate
3 50= genotype
d —* Late genotype
M 40
3
= 304
Q.
o
3 20 sowing date
0—
Y R N |

Fi M1 Al M1 1 L

Time (Decades)

Fig. 8: Effect of Sunflower genotype on the variations
of simulated crop water deficit during the
growing season. February planting at Saiss.

(1957-87)




