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Abstract — Rice (Oryza sativa L.) is one of the world’s most
important food crops, and staple food for 65% of tle global
population. Among the cereals, rice is the most imgtant
source of calories for humans and forms the cheapesource
of food, energy and prdein; it has the second-highest
worldwide production. Increasing rice production in a low
income food deficit country such Madagascar is imptant to
enhance food security.

In Madagascar, rice is the staple food for the majity of
the population. The average annual corumption of rice by
an individual is estimated at 118 kg/capita/year in uban
areas and at 138 kg/capita/year in rural areas Ric
cultivation is practiced by about 85% of smal-scale farmers;
it is mainly as a food crop and asa primary source of
householdincome for the majority of rural farmers.

Apart from the natural disaster, rice production is
decreased principally because of biotic and abiotistresses
Abiotic stress is one of the main considerations vith
adversely influence rice yield developmerand gainfulness in
Madagascar. The highest part of the Madagascar higt
plateau regionis the most densely populated (more than €
inhabitants/Kkm?) area of the country. Smallholders
traditionally grow irrigated or rainfed lowland ric e, mostly
landraces. However, rice production in this environment is
highly constrained by cold weather and it is one ¢
constraints that reduce rice yields, losses can extd from
70% to 85%. To meet the food demand in this deely
populated, and also to achieve food security i this region,
the present production levels need to be increasedy
doubling the annual production as following the main
objective of the Ministry of Agriculture that envisages to
double rice production at the horizon of 2018 throgh 200¢
2018 national rice development strateg program. This
objective will be possible through a combination of
traditional and molecular breeding approaches
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|. INTRODUCTION

Rice Oryza sativa L.) is one of the world’'s most
important food crops, and staple food for 65% of
global population Among the cereals, rice is the m
important source of calories for humaand forms the
cheapest source of food, energy gmdteir ; it has the
second-highest worldwide productiéh Increasing rice
production in a low income food deficit country ht
Madagascar is important to enhance food sect

In Madagascariice is the staple food for the majority
the populatior® * @ % Rice cultivaton is practiced b
about 85% of small-scale farmers;is manly as a food
crop and as arimary source of household income for
majority of rural farmer§: 728l

Rice is grown in six zones of Madagascar: the ni
northwest, and centralestern regions; the central part
the Malagasy highlands; theast; and the cent-eastern
part, with different ecosystes under diverse
environmental conditiortd"

Apart from the natural disaster, rice production
decreased principally because of biotic and ab
stresses. Abiotic stress is one of the main corsiidas
which adversely influence rice yield developmend
gainfulness in Madagascar.

The highest part afhhe Madagascar high plateau reg
is the most densely populated (more than
inhabitants/krf) area of the count. Smallholders
traditionally grow irrigated or rainfed lowland eicmostly
landrace$” However, rice production in this environme
is highly constrained by cold weather and it is afe
constraints that reduce rice yie ! similar to the high-
altitude ricegrowing areas in tropical countr 1% - 1213
4 cold stress causes amgortant factor affecting ric
production in such areds!, losses can extend from 7¢
to 85%'"%and itis a common problem in rice cultivati
and a crucial factor in global producti*”,

To meet the food demanin this densely populated,
highlands region, andlsoto achieve food security in th
region the present production levels need to be incd
by doublingthe annual productic as following the main
objective of the Nhistry of Agriculture that envisages to
double rice production at the rizon of 2018 through the
2008-2018national rice development strate program
and as part objective of th€oalition for African Rice
Development (CARDJ'®: this objective will b possible
throughcombination of traditional and necular breeding
approaches.

Rice cold tolerance breeding was first reported
Rasolofo et af'®: rice yields are low in high altituc
regions due to theold effect at seedling and reproduct
stage™®.

The High Plateau is characterized by the alternatioa
hot, rainy season from November to April and a cold
season from May to October. Altitude has a stroffigce
on mean temperatures, which decrease by 0.6°C é¢&
m. Mean temperatures at 1650 m in Antsir the main
town of the highland regiorange fron 17.9°C in October,
at the beginning of the riceawing period, to close !
20°C during the reproductive stage. Minimi
temperatures can fall below 10°C during early vatjed
stage and are below 15°C during the reproductiage
and grain filling. The nightlay thermal amplitude is hig
(10-12 degrees) during the whole 1-growing season.
Low temperatures slow rice growin almost all stages:
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panicle initiation is delayed and gr-filling and
maturation stages are lengthefed

Plant breeding in its conventional or traditio
approach based on thphenotypic selection routin
Phenotyping routine is visually assessec measurable
traits, and the begerforming plants are chosen witt
populations by phenotype det&fs It is the
comprehensive assessment of complex plant traifs as
growth, developmenttolerance, resistance, architectt
physiology, ecology, yield, and the basic measurgmé
individual quantitative parameters that form theigdor
more complex trait$> ??, Seedling vigor, seedling le
growth scale seedling survival ratethen yield-related
traits as thepercentage of spikelet fertili 1000 grain
weight (g), and vyield (kg 8 are the direct measureme
parameters to assess for cold tolerarice genotype
respectively at seedlirand reproductive sta 23242%

To improve the vyield under coldtress condition,
countless breeding programs have been initi:
Madagascar’s coltblerant rice breeding program star
with a vast collection ofrrigated rice germplasm take
from local and international sourcE¥, but the success
rate of conventional breeding is not an to cover the
needs of the population, the country still has irgb

E’:\k}out 200,00@ons of rice in the first three months of 2
27

3
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Improving the efficiency of breeding by indire
selection at the genotyping levéf is an approach to
change this situation quickly. Aombination of traditiona
breeding with the assistance of DNAmarkers from
Molecular Assisted SelectionMAS could facilitate
selection; individual genotypes with target gene in
segregation population can be identified faster
efficiently %, the utilization of molecular markers
incredible significance for screeningnxiety tolerant
attributes in ricé®”.

DNA marker also called moleculanarkers ar a small
region of DNA sequence showing polymorphism (k
deletion, insertion and substitution) between déife
individuals®. Markerassisted selectio(MAS) refers to
such a breeding procedure in which DNA mai
detection and selection are integrated into a ticaddil
breeding program.

Il. C ONCLUSION

To feed the high density populated in the hightadt
region of Madagascar, we need to solve thed stress
effectin rice and this is the principal challenge for rR
breeder. Conventional breeding is still a widely us
strategy for developing crop varieties with a higield
potential. The integration of molecular marker &gtlons
with conventonal plant breeding practices has createc
foundation for molecular plant breeding and wilttealy
accelerate rice improvement programs actregion of
Madagascar including the high altitude a Molecular
Assisted selection (MAS) has become integral
component of rice improvemenot only for cold,but also
for various abiotic stresse# large number of genes f
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various traits have been tagged with molecular evarko
apply MAS for trait improvemer
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