CIHEAM

Options Méditerranéennes

From autoecology to variability of medics in Algeria: synthesis trial of
works realized at the National Agronomic Institute - El Harrach

Abdelguerfi A., Si Ziani Y., Kies N., Ait Ouada M.

in

Genier G. (ed.), Prosperi J.M. (ed.).

The Genus Medicagoin the Mediterranean region: Current situation and prospects in
research

Zaragoza : CIHEAM
Cahiers Options Méditerranéennes; n. 18

1996
pages 39-52

Article available on line | Article disponible en ligne a I’adresse :

http://om.ciheam.org/article.php?IDPDF=96605759

To cite this article /| Pour citer cetarticle

Abdelguerfi A., Si Ziani Y., Kies N., Ait Ouada M. From autoecology to variability of medics in
Algeria: synthesis trial of works realized at the National Agronomic Institute - El Harrach. In :
Genier G. (ed.), Prosperi J.M. (ed.). The Genus Medicago in the Mediterranean region: Current situation
and prospects in research . Zaragoza : CIHEAM, 1996. p. 39-52 (Cahiers Options Méditerranéennes; n.
18)

CIHEAM

s
e o S M B

http://www.ciheam.org/
http://om.ciheam.org/

CIHEAM



http://om.ciheam.org/article.php?IDPDF=96605759
http://www.ciheam.org/
http://om.ciheam.org/

CIHEAM - Options Mediterraneennes

" FROM AUTOECOLOGY TO VARIABILITY OF ‘Memcs”  ALGERIA: SYNTHESIS TRIAL

- OF woaxs ‘n‘E ALIZED AT THE 'N'A'Tlom AGrO NOM |clnsm'u TE - EL HARRACH

A. Abdelguerfi', Y. Si Ziani', N. Kies® and M. Ait Ouada®

ABSTRACT /

In Algeria, since 1972 numerous works have been realized on phytogene/tlc resources of forage
and pastoral interest.

A particular attention has been given to the spontaneous species of genus Med/cago in order to
introduce them into the fallows and the marginal zones. /

i
1

Within the context of research-training and research-development, many prospectings and
collections have been realized and different kinds of work have been carried out on the collected
populations of Medicago: autoecolgy, behaviour, physiology, viral diseases, variability and caryology.

The phenological, biometrical and physiological variability have been often studied in relation
with the origin environment conditions of the populations.

While mentioning the whole realized work, to facilitate access to the information and the targets
of these different works, the most important results are indicated.

Key words: Medicago, autoecology, phenology, caryology, virology, variability.

INTRODUCTION

Algeria knows a chronic deficit of animal products (milk, meat...). This is due, in most part, to
forage and pastoral resources deficit.

i

The grazing fallows continue to take up a great place of the agricultural q’seful surface.

-

The medics (annual lucernes), by their integration into the production system, can play an
important role in forage production increase, They also are able to improve the pastoral production in
the ranges by theit self regeneration {medics after medics).

it is along these lines that numerous works have been realized on the genus Medicago, in the
context of phytogenetic resources valorisation.

We will present the different studied sides (autoecology, physiology, behaviour, virology and
caryology), succinctly precise the scientific obtained results and indicate the references to facilitate
the access to the information.

l. AUTOECOLOGY
The first inventory on species that can be introduced upon into forage plots, was realized in

1972 (INA-IDGC, 1974). Although it was limited, it made the importance and diversity of the pastoral
and forage spontaneous species stand out.

! Laboratonre d’Amélioration des Plantes, INA El Harrach, 16200 Alger, Aigérie.
Laboratowe de Physiologie, INA El Harrach 16200, Alger, Algérie.
® Laboratoire de Virologie, INA El Harrach 16200, Alger, Algérie.
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Autoecology was realized, in first step, on seven (7) species of Medicago witch came from
40 origins (Adem; 1974) and, in the second step, on sevenieen (17) species and it was about 202
origins (Abdelguerfi, 1976; Abdelguerfi, 1978; Abdelguerfi et al., 1988a, 1988b). The necessity o
introduce medics according to their adaptation to the fallows and rangelands was brought.

Finally, these autoecological sides continued on genus Medicago (Abdelguerfi et Guittonneau,
1989) and were broadened to genus Scorpiurus (Bensalem, 1982; Bensalem et al., 1988a, 1990),
Hedysarum (Abdelguerfi-Berrekia, 1985; Abdelguerfi-Berrekia ef al., 1988a, 1991), Trifolium (Zatout,
1987, Zatout et al., 1989; Zatout, 1995) and start on genus Onobrychis.

Abdelguerfi (1994) has realized a preliminar comparative study on the spontaneous species
distribution of the different studied genus.

Concrete and pragmatic suggestions were made about cereals/medics system for using sectors
(Abdelguerfi et Abdelguerfi-Berrekia, 1987a), about the valorization of local phytogenetic resources of
pastoral and forage interest (Abdelguerfi, 1988; 1991a; 1992a; 1992b) for management of mountain
zones (Abdelguerfi-Berrekia et Abdelguerfi, 1986) and arid and semi-arid zones (Abdelguerfi et
Abdelguerfi-Berrekia, 1987b).

Autoecology was completed with physiological studies for better knowledge of our resource
characteristics.

Il. PHYSIOLOGY

Brun (1974) and Brun and Wacquant (1981) have studied the effects of sodium chloride on
growth of spontaneous species of forage and pastoral interest and indicated that M.ciliaris is the most
tolerant species.

Hammadache (1979) has started on this side on Medicago, Scorpiurus, Vicia, Lotus and
Melilotus. V.secula is the most tolerant in contrary to S.muricatus.

Hacene (1982) has measured the nitrogenase activity in experimental conditions on
M.truncatula and H.flexuosum among other species.

The seed hardness was started on by M'Hammedi Bouzina (1983, 1992) on Medicago,
Scorpiurus, Trifolium, Onobrychis and Lotus. To remove this dormancy, chemical and physical
treatments were tested and liquid nitrogen seems to be the most effective.

The hardness and germination aspects were more detailed for the genus Scorpiurus
(M'Hammadi Bouzina et al., 1989a; 1989b; 1989¢; M'Hammedi Bouzina and Abdelguerfi, 1990).

In Algeria, water constitutes the limiting and determining factor of plant production. The work
about the effects of water stress on medics was started at INA since 1984.

It is in this way that Siakhene (1984), Madjoubi (1988), Quinten (1989) and Ouchai (1990) have
started on these sides on different australian cultivars and medics species which came from old
collections (INA, INA/ITGC).

The 1988 coliection (realized by INA, ITGC and INRA Montpellier in the scope of the Sidi Bel
Abbes project) has begun to be the subject of physiological assessment since 1990/91.

In that way Hamidi (1991) has studied dry maiter production, leaf area, transpiration and the
efficiency of water use in eleven (11) species of medics. M.truncatula, M.aculeata and M.scutellata
seem more valorizing water. M.orbicularis and M.polymorpha have average position. M.intertexta,
M.murex, M.arabica and M.minima are less efficient. M.laciniata presents the greater water efficiency
(Hamidi, 1991). These results must be shade because of the confusion of species behaviour with that
of the studied population.
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Aboudaoud and Ait Oufella (1992) have studied the response of some medics populations to
water stress and have sough for dryness resistance criterion. M.aculeata (for the lower face) and
Serena (for the upper face) present the higher stomatal density. Snaif presents the weaker density on
the both faces, but it has the highest stomatal opening diameter. M.interfexta, M.orbicularis and
M.aculeata have presented the greatest relative leaf water content levels, that would indicate a better
conservation of waier by these genotypes (Aboudaoud and Ait Oufella, 1992).

M.ciliaris, M.polymorpha and M.fruncatula have more valorized water under humid regime, than
under dry regime, M.ciliaris, M.murex, M.truncatufa and Jemalong were more efficient.

Under stress conditions, the proline accumulation has occutred in all of the genotypes.
However, M.fruncatula has multiplied by 6.41 times and M.polymorpha by 4.91 times their proline
content with regard to humid regime; while the proline content of Serena and Snail has weakly
increased (Aboudaoud and Ait Oufella, 1992).

Derguine and Hattab (1993) have started on the stress and the phosphate fertilization on five
(5) populations of M.truncatula. The population which came from the most rainfall zone (1300mm)
was the most affected by water stress with a reduction percentage of total dry weight of about 67%.
On the other hand, the two populations which the pluviometry of their origin environment is the
lowest, 359mm and 260mm, are the less sensitive to water stress with dry matter reduction
percentage, respectively, about 51% an 48% (Derguine and Hattab, 1993).

Lafer (1994) has studied the effect of potassic fertilization and water stress on the physiology of
M.ciliaris and M.murex.

Haddadj (1995) is realizing a work about water stress effect on ten (10) populations of M.ciliaris.

Finally, the physiological sides are often and generally expressed in production and behaviour.

Ill. BEHAVIOUR, PHENOLOGY AND BIOMETRY

From 1972 to 1975, the research work was carried on collaboration with Technical Institute of
Open Field Crops (IDGC).

The autoecological studies were accompanied by a harvesting of pods and first prospectings
have permitted the collection of 140 populations of ten species of Medicago (Chapot ef al., 1975).
The collection was further extended to 440 populations. After selection, 20 populations of medics
were tested in comparison with foreign cultivars. The results were conclusive (Adem, 1974; Chapot et
al., 1975).

In 1975, 600 new populations of 17 species were established at Beni-Slimane and their
behaviour was related to their origin environment conditions (Abdelguerfi, 1976; 1978). This must
permit the choice of the harvesting zones of spontaneous material according the agronomic
characteristics request.

The production sides (quantitative and qualitative) were subjecied to studies too (Ghoubay,
1987; Goumiri , 1987; Goumiri et al., 1989); the results seem to be quite interesting.

The characteristics of root-system of some species of the studied genus were also started on
(Ouzzane, 1988; Ouzzane and Abdelguerfi, 1989; 1991).

The variability of pods and seeds was analysed according to origin environment conditions
(Abdeiguerfi and Abdelguerfi-Berrekia, 1987c¢; 1988; Abdelguerfi, 1989; 1990). Further to these works,
Bouziane (1989) and Maamri (1989) have realized the first evaluations related to pods (weight,
number of seeds/pod, thickness...) and seeds (weight, size...) on the material which came directly
from the origin environment collected in 1988, The results were related to origin environment factors
(pluviometry and altitude) and it was possible to confirm the works of Allard (1970), Baker (1972) and
Abdelguerfi (1989).
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Ameur (1990), Korichi (1990), Meftahi (1930), Toukal (1990) and Yahiaoui (1990) have studied
the behaviour of the whole collection in different sites. It appear that the precocious populations seem
to come from the most dry zones and inversely.

Abbouab (1991) has studied in pots the kinetic of growth, among others, on eleven (11) species
of medics. M.arabica, M.intertexta, M.murex and M.truncatula have the most branched plants, when
M.ciliaris and M.murex have the longest ramifications; M./aciniata and M.minima have, on the other
hand, the lowest number of ramifications which are less long. M.ciliaris, M.minima, M.murex,
M.intertexta and M.arabica have a ratio of dry weight, aerial part/root part, higher than 3 and 3.5; at
that time in M.aculeata, M.fruncatula and M.laciniata, this same ratio is contained between 1.3 and
1.6 (Abboub, 1991).

Bouchata (1992), Rekika (1992) and Si Ziani (1992) have realized the evaluation in two
different sites (sub-humid and semi-arid). They have tested for the different species the behaviour of
populations which come from the same sites. In accordance with the sites and species, the behaviour
seerns sometimes to be different from a site to the other.

Chebouti (1993) and Mefti (1993) have conducted similar tests as the previous authors and
they have included the effect of cutting (beginning of bloom) and pod production.

Chikhaoui (1993) has studied the behaviour of two populations of M.polymorpha in comparison
with other species of leguminous.

Oumata (1994) on M.scutellata and Tirichine (1994) on M.orbicularis have studied on isolate
plants the variability at different levels on some types of populations. The number of pods per plant
vary about from 318 to 730 in M.orbicularis types (Tirichine, 1994) and about from 172 to 310 in
M.scutellata (Qumata, 1994).

Kouchi (1995) on M.ciliaris and Laouar (1995) on M.intertexta are still realizing the same work
on some population types.

Different aspects related to behaviour and phenology of M.orbicularis (Chebouti et al., 1995;
Tirichine and Abdelguerfi, 1995; Yahiaoui and Abdelguerfi, 1995) and of M.truncatula (Si Ziani and
Abdelguerfi, 1995) were studied in relationship with the conditions of the origin environment of the
populations.

The same works were carried on and are still going on the genus Onobrychis (Zerrouki, 1986;
Zerrouki et al., 1988), Scorpiurus (Bensalem, 1982; Bensalem et al., 1988; M'Hammedi Bouzina,
1983, 1992; Younsi, 1991; Goumiri and Abdelguerfi, 1989a, 1991a), Hedysarum (Abdelguerfi-
Berrekia, 1985; Berreklia and Abdelguerfi, 1988; Berrekia et al., 1989; Benadjila, 1989; Saouli, 1992;
Dijillali, 1993) and Trifolium (Aguenarous, 1986; Ghoubay, 1987; Ghoubay and Abdelguerfi, 1989a,
1989b, 1991; Chouaki, 1988; Chouaki and Berrekia, 1989a, 1989b; Goumiri and Abdelguerfi, 1989b,
1991b; Chaulet, 1989; Benbouali, 1990; Younes, 1990; Benyounes, 1991; Issolah, 1991, Issolah et
al., 1993; Issolah and Abdelguerfi, 1995; Larbi Youcef, 1991; Ait Aissa, 1993; Ait Younes, 1995).

On account of that the use of local ecotypes will be dependent on seed production, tests were
carried on big plots (Bouazza and Abdelguerfi, 1995a) and sowings in marginal areas were realized
(Bouazza and Abdelguerfi, 1995b).

Finally, we noticed that the forage and pastoral spontaneous and/or cultivated leguminous can
constitute seats of virus for food leguminous (Boualem and Djaballah, 1990).

IV. VIROLOGY ASPECTS

The diseases and particularly viruses cause big problems not only on food leguminous but then
on forage and pastoral ones 100.

Over all the world, forage cultivated leguminous (Medicago sativa...) were siudied, pastoral
leguminous just start to be subjected to some evaluations concerning viral diseases.
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Wahyuni and Francki (1992) have studied the responses of some pastoral feguminous to
16 strains of Cucumber Mosaic Virus (CMV). The symptoms were described on different australian
cultivars of M.polymorpha, M.truncatula, M.rugosa, M.scutellata and M.litforalis.

Jones and Nicholas (1992) have started on the study of infection and persistence of Alfalfa
Mosaic Virus (AMV) and its effects on the productivity of M.polymorpha.

Jones (1992) has defined the losses caused on pastoral leguminous by three virus. The AMV
causes reductions about 20 to 49% of forage and root production in Trifolium subterraneum. The CMV
reduces about 78 to 90% of forage and root production in M.murex and about 56 to 82% in
M.polymorpha. The Bean Yellow Mosaic Virus (BYMV) causes losses of forage and root production
about 38 to 61% in M.polymorpha.

Moreover, the AMV and BYMV reduce the seed size and seed yield. in M.polymorpha, the
CMV causes a fall of seed yield about 94%, seed size was affected enough (Jones, 1992).

Thus, the virus cause considerable losses on ley-farming or rangeland fongevity by seed
loosing which they caused and they strongly reduce forage yield and quantities of organic matter and
nitrogen left in the soil.

The work started on the medics has been carried on in two ways. The first aspect concern the
knowledge of virus which is possible to meet in the medics and evaluation of the different species
ability towards viral sirains was put in prominent. The second aspect concern the role that can play
the medics as reservoir of dangerous viral strains for food leguminous (chikpea, lentil, faba bean...).

The first works were realized by Boualem and Djabaliah (1990). During the different outings on
the lands and visits of test, observations were carried out at Guelma, El Khroub, Ain Mlila and Sidi
Bel Abbes. The taking samples were carried not only on the medic collections but other leguminous,
too (forage peas, veich,...).

Boualem and Djabalfah (1990), on the whole of the took samples, have suspect the existence
of Tobacco Ringspot Virus (TRSV) in Medicago orbicularis 13 and Alfalfa Mosaic Virus (AMV) in
Medicago sativa var. Hunterfield isolat.

Kadri (1991) has realized the biological study of TRSV isolate from M.orbicularis 13. The whole
of Medicago (M.orbicufaris, M.ciliaris) and Trifolium (T.incarnatum, T.repens, T.spumosum) have
responded in systemic manner to the inoculation, by vein clearing, leaf deformations, yellowing
followed by plant withered. The serology study has clearly confirmed the presence of TRSV in
M.orbicularis 13 isolat.

Kheffache (1991) has studied the Medicago sativa var.Hunterfield AMV isolat and confirmed it
is belonging to AMV.

Semsar (1992) has evaluated the behaviour of nine medics species, M.arabica, M.aculeata,
M.ciliaris, M.intertexta, M.murex, M.orbicularis, M.polymorpha, M.scutellata and M.truncatula, towards
the AMV strain which put in prominent. Excepted M.orbicularis and M.ciliaris, the other species have
shown symptoms (leaves and nerves clearing, mosaics, goffering, buckling and necrosis). The more
serious symptoms concern M.arabica, M.murex and M.polymorpha. The E.L.1.s.A. tests realized on the
samples harvested on field confirm the tolerance of M.ciliaris and sensibility of M.intertexta, M.murex,
M.scutellata and M.polymorpha towards the AMV (Semsar, 1992).

Bekki (1993) has confirmed the presence of AMV in medics seen at Beni Slimane and
El Harrach; the recorded infection rate would to be approximately higher at Beni Slimane station.

Ait Yahia (1991), then Hadj Arab (1992) have shown that M.sativa var.Moapa and M.inferfexta
are natural reservoir of BLRV (Bean Leaf Role Virus).

Finally, the different genus study is going on and for better characterisation of vegetal material,
caryology is starting on.
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V. CARYOLOGY

In 1978, the chromosomal counting of 34 populations of 17 Medicago species has put in
prominent the existence of species about 2n = 14, 16, (28) and 32 chromosomes (Abdelguerfi, 1978;
Abdelguerfi and Guittonneau, 1979; Abdeguerfi et al., 1988c).

The genus Hedysarum shows, on 30 populations of 8 species, a stability of chromosomal
number 2n = 16 (Abdelguerfi-Berrekia, 1985; Abdelguerfi-Berrekia et al., 1986; 1988b).

The study of 26 populations of 13 species of Trifolium indicates a certain variation of
chromosomal number (Benmalek, 1987) in this genus (2n = 10, 12, 14, 16 and 32).

The counting works are going on three genus started on already but on genus Onobrychis and
Scorpiurus enough.

CONCLUSION

The realized works have permitted to precise the existing variability in the collected plant
material. The aspects related to the phenology and biometry were the most often confirmed by the
works related to physiology.

The populations which come from dry areas are the maost precocious and give betier response
to water siress. The study of phenological and physiological behaviour in relationship to the otigin
environment conditions of the material has permitied to precise and possibly to direct the future
collections according to fixed targets.

The aspects related to virology, although they are at beginning have permitted to precise the
ability of certain species towards certain viral strains.
The aspects related to forage and seed production must to be detailed, and this can only be
undertook in collaboration scope between different structures (ITGC, INRAA, INA, ITEBO...).
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