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Abstract: The objective of this study was to investigate the differentiation level among 35 populations in which

20 are locals originating from the Tunisian South and 15 mtroduced from Italy, Australy, France and Morocco
with morphologicals traits and mineral composition. The tenors of sodium, potassium and phosphorus were

determined. Diversity according to the mineral composition and morphologicals characters inter populations
were analyzed by two statistical procedures, Hierarchical classification and Correspondence Factorial Analysis.

Its conclude that the local’s populations were adapted at worst conditions in South Tumisian.
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INTRODUCTION

Alfalfa has been proven to be one of the most
productive forage crops and also one of the most
effective man-planted vegetations to conserve soil and
water and to fix soil nitrogen. Tts interest were: Forage
very rich in proteins, its contribution of the fertility of the
ground. The various possible uses of Luceme forage are
direct animal feeding and also industrial treatments:
Dehydratation and now protein extraction, perhaps fiber
extraction. The improvement of these characters is
necessary for the feeding of highly productive ammals.
The M.
variability due to both natural and human selection under

sativa complex shows a large genetic
various chimates and locations. It's an autotetraploid, with
2n = 4x = 32 and allogame species. The genetic progress
i this species 1s slow because of its autotetraploidy,
allogamy synthetic structure of the varieties. This species
is characterized by a great morphological and agronomic
variability (Julier et af., 2000) adopted in the programs of
genetic improvement and the development of the cultivars
with a very significant output (Julier ef af., 2000).
Several researchers were discussed around taxonomic
classification the alfalfa (Medicage sativa). Lesins and
Lesms (1979) consider that the complex Medicago sativa
gathers three pennies species: Under species sativa which
are characterized by flowers violets with pods without
spines, under species falcata which is characterized by
vellow flowers with pods with spines and under species
glomerata which is characterized by flowers violets and

pods with épmes. Le Medicago kind 1s well represented in
Tunisia. Tt constitutes a genetic inheritance extrémement
richeet divérsifié (Seklami and Hansen, 1990). Contrary to
the annual alfalfas, the culture of the perennial alfalfa is
not new m Tunisia. It is very old on the level of the oases
of the country (Le Houérou, 1969). Tt is the fodder plant
most employed in irrigation. Tts culture in dryness is a
recent practice gomg back only to one score of years
(Le Houérowy, 1965).

MATERIALS AND METHODS

Plant material: Thirty five populations of the cultivated
alfalfa (Medicago sativa L.) were involved m the study,
mcluding 20 local onginating in the Turisian South and
15 introduced (Table 1).

This study was carried out m experiment field of
Institute Arid Area of Medenine Tunisia. Seeds of
different genotype were sowed in April 2005, The
measurements were carried two month after this date. The
collect of vegetable material was realised in July 2005. The
young leaflet were extracted, dried and conserved at 40°C
for other use.

Morphological traits: The study of morphological
variability is carried using 9 quantitative descriptors
chosen according to the list of descriptors IPGRI. These
parameters can be divided into vegetative parameters
such as the length of the central leaflet (LFC), the width of
the central leaflet (IFC) and the leaf area (SFC), the No. of
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Table 1: List of different populations of cultivated alfalfa
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Name Origin Code
Locals populations

Kattana Gabes (Tunisie) Pl
Chenchou Gabés (Tunisie) P2
Cheninni 1 Gabés (Tunisie) P3
Chenirni 2 Gabes (Tunisie) P4
Chenirni 3 Gabes (Tunisie) P35
Teboulbou Gabés (Tunisie) P6
Metwia Gabés (Tunisie) P7
Ghannouch Gabes (Tunisie) P8
Zerkine Gabes (Tunisie) P9
Essdada Tozeur (Tunisie) P10
Bouhlel Tozeur (Tunisie) P11
Degach Tozeur (Tunisie) P12
Hamma jerid Tozeur (Tunisie) P13
Zaafarane Keébili (Tunisie) P14
Nouael Keébili (Tunisie) P15
Jerzinze Keébili (Tunisie) P16
El golaa Keébili (Tunisie) P17
Limaguess Keébili (Tunisie) P18
Douz Keébili (Tunisie) P19
Stiftimia Kébili (Tunisie) P20
Introduced populations

Sardi France P21
Ecotiposiciliano Italie P22
ABT Ttalie P23
Ameristand Ttalie P24
Erfoud 1 Maroc P25
Melissa France P26
Siriver Ttalie P27
Rich 2 Maroc P28
Demnat 203 Maroc P29
Tamantit Italie P30
Magali France P3l
Prosemet Ttalie P32
Mamuntanas Italie P33
Cossouls France P34
Africaine Australie P35

primary branches (NBP) and the length of the plant (LP),
morphological parameters in particular the No. of the
flowers by plant (NFP) and No. it pods by plent (NGP) and
finally certain parameters reflecting the fodder output
which one can quote the dry weight of the stems (PST)
and the dry weight of sheets (PSF).

The measurements are related to a cycle of
development.

Mineral composition
Preparation of the extract vegetal

*+ Heat1 g of powder at 500°C for 4 h

¢ Add 4 mL distilled water and 1 mL of hydrochloric
acid

» Filter the mixture and to adjust with 100 mL by
distilled water

This solution will constitute the basic extract for the
analysis of sodium (Na"), potassium (K ™) and phosphorus
(®).

Sodium content and potassium: The contents of mmerals
are determined by photometer with flame. One prepares
the standard solutions starting from solutions mothers, of
concentration 1000 ppm.

Phosphorus content: The phosphorus content is
determined by spectrophotometer. One prepares the
standard solutions starting from a solution mother H,PO,.

RESULTS AND DISCUSSION

Morphological characteristics

Morphological parameters: The values of the descriptors
studied for the various populations are shown in Table 2
which enables us to note that:

¢ The number of the primary branches (varies between
5 and 8) as well as the length of the plant (varies
between 53 and 87 cm) do not show a variability
between the local populations and those introduced:
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Table 2: Quantitatively tested traits

Code NBP LP {cmm) LFCI (cm) 1 FCI (cm) SFCI {cmm) NI/P NG/P PSF PST
P1 7 7 344 1.64 4.20 71 359 9.70 3.33
P2 6 76 3.27 1.17 3.83 56 48 4.30 2.50
P3 5 77 345 1.71 4.06 83 192 8.53 3.50
P4 5 87 3.30 1.50 3.53 87 356 14.03 4.23
P5 6 78 2.90 1.35 2.63 123 311 9.76 4.50
Po 8 76 3.03 1.42 3.06 111 455 11.00 3.20
P7 5 70 3.22 1.69 4.10 68 289 8.46 4.16
P8 6 74 2.96 1.33 2.73 60 109 6.83 3.00
P9 6 78 3.30 1.64 373 73 142 9.93 4.86
P10 7 74 2.90 1.70 3.50 85 256 9.36 4.53
P11 8 6l 319 1.86 4.26 103 172 8.66 4.53
P12 6 69 2.95 1.81 383 109 346 8.50 3.33
P13 6 82 3.28 2.22 513 123 442 13.70 6.76
P14 8 72 2.60 1.57 3.00 200 545 15.90 4.36
P15 7 o4 313 1.44 333 179 274 10.80 4.36
Plo 8 09 2.78 1.38 2.90 103 250 9.83 6.00
P17 7 74 2.68 1.22 2.33 95 150 6.40 3.90
P18 7 73 3.23 1.44 3.20 65 331 9.80 2.26
P19 7 78 347 1.70 4.03 113 215 8.76 4.63
P20 6 70 3.50 1.51 3.63 89 205 6.86 2.93
P21 7 72 2.80 1.40 2.65 69 98 3.80 2.00
P22 8 7 335 1.50 393 31 63 4.33 2.30
P23 8 o4 2.74 1.51 2.96 33 12 4.10 3.03
P24 7 59 3.05 1.30 2.73 46 31 4.50 2.56
P25 8 58 2.72 1.45 3.03 68 115 5.46 3.80
P26 7 63 3.07 1.30 2.80 28 25 3.83 2.62
P27 8 75 2.52 1.22 2.53 47 67 5.32 4.30
P28 8 55 291 1.39 2.80 39 16 2.86 1.80
P29 6 o4 2.83 1.50 3.20 28 18 3.40 1.50
P30 7 53 2.54 1.12 2.06 38 54 3.06 1.90
P31 8 60 2.77 1.66 3.73 10 18 4.75 3.75
P32 7 69 327 1.28 3.40 36 18 4.00 2.40
P33 7 68 2.84 1.44 2.70 51 29 4.36 2.80
P34 9 73 2.90 1.34 3.16 41 32 4.18 2.84
P35 7 62 2.35 1.18 2.03 16 19 2.90 1.83

*  The length of central leaflet varies between 2.6 and
3.45 cm, that of the width lie between 1.17 and 2.22 cm
and the leaf area vary between 2.03 and 5.15

¢+ The number of inflorescences (ranging between 10
and 200) as well as the number of the pods (located
between 16 and 545) are very significant at the local
and weal populations with means at the introduced
populations

*  The dry weight of the sheets (which varies between
3 and 14 g) as that of the stems (which is located
between 2 and 6 g) 1s shown more interesting at the
local populations than that introduced

Hierarchical classification by combining all the

parameters: The various studied populations are
arranged 1n 4 groups by combimng the vegetative and

reproductive parameters (Fig. 1).

Group 1 (G1): With poor yield. Tt includes the total of
mtroduced populations Magali, African, Ameristand
8018, Mamuntanas, Cossouls, Melissa, Demmnat 203, ABT,

Prosementi, Rich2, Ecisilia, Siriver, Tamantit, Sardi and
Erfoudl; Some local’s populations: Chenchou,
Ghamouch, Chenennil, Stiftimia, Douz, Zerkine, Elgolaa
and Bouhlel. The characteristics of this group are: the
central leaflet is characterized by a fairly significant length
from 2.35 to 3.5 cm, an average width of 1.12 to 2.53 cm
and a surface fairly significant ranging between 2.03 and
3.93 cm’; an average height (53 to 77 ¢m); a number of the
mflorescences (10 to 56) and peds (varying from 12 to 67)
wealk; a dry weight of the stems (between 1.5 and 3.75 g),
that of the sheets (2.9 with 5.32 g) weak.

Group 2 (G2): It includes some local’s populations:
Essdada, Jersine, Metwia, Kattana, Chenenm 2,
Limaguess, Chenenni 3, Dgach and Nouael. The
characteristics of this group are: a height 13 very
significant (64 with 87 cm);, LE central leaflet is
characterized by a sigmficant length ranging between 2.8
and 3.5 cm, an also significant width from 1.4 to 1.8 am
and a significant surface located between 2.7 and 4.2 cm?;
a number of the inflorescences (65 to 179) and pods (250
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Fig 1. Hierarchical classification of different populations based on morphologicals traits

and 359 sigmificant; a dry weight of the stems (2.26 with
4.36 g), that ofthe sheets (8.5 and 14 g) significant.

Group 2 {G3): Itincludes 3 local populations: Thoulbou,
Hamma Jerid and Zaafarane. The characteristics of this
group are summanzed az follows: a significant height
{72 with 82 cm); the central leaflet 1z characterized by a
sigmficant length ranging between 2.6 and 3.3 com, its
width are also sigmificant and vary from 142 to 2.22 cm
and its surface significant iz located between 3 and
5.13 cm® anumber ofthe inflorescences (111 to 206) and
that of the pods (442 to 53437 very significant; a dry weight
ofthe stems (3.2 and .75 g}, that of the sheetz {11 and
159 g3 very sigm ficant.

Amnalyze factorial in principal comp onents (ACP): The
factorial analysis in principal components is a procedure
making it possihle to measure the performance of the

Table 3: Inertia petcentage

fuxes F Fr F:

Valeur progre 471 165 1.06
WVariance 5235 1828 1173
Cupandé (%) 5235 a3 263

various parameters. The percentage of inertia of various
axes 15 shown in Tahle 3.

The selected plan is formed by the two axes F] and F,
which provide 71 % of total information (Fig. 2).

Populations: Zaafarane, Teboulbou, Hamma Jerid, Nouasl,
Chenenni 2, Chenennt 3, are correlated with the positive
part of F; awis This group is characterized thus, by a
significant length of plant, length of central leaflet,
surfaces central leaflet and dry weight of stems, an
average No. of primary branches; width of central leaflet
means, very high numbers of inflorescences and pods by
plant.
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Fig. 2: Superposition of different populations and the quantitative traits with the two axis F1 et F2; P-P1: Kattana; P-P2:
Chenchou;, P-P3: Cheminmi 1; P-P4: Cheninmi 2, P-P5: Cheninm 3; P-P6: Teboulbou, P-P7: Metwia, P-P&:
Ghannouch; P-P9: Zerkine; P-P10: Essdada;, P-P11: Bouhlel, P-P12: Degach, P-P13: Hamma jerid;, P-P14:
Zaafarane; P-P15: Nouael, P-P16: Jerzinze; P-P17: El golaa; P-P18: Limaguess; P-P19: Douz, P-P20: Stiftimia;, P-P21:
Sardi; P-P22: Ecctiposiciliano; P-P23: ABT, P-P24: Ameristand; P-P25: Erfoud 1; P-P26: Melissa; P-P27: Siriver;
P-P28: Rich 2; P-P29: Demnat 203; PP-30: Tamantit, P-P31: Magali; P-P32: Magali, P-P33: Mamuntanas; P-P34:
Cossouls; P-P35: Africaine; NG/P: Number of Pods by Plants; PST: Dry weight of stems; PSF: Dry weight of
sheets; LP: Length of plant, NT/P: No. of inflorescence by plant, SFC: Area of central leaflet; LFC: Length of
central leaflet; IFC: Width of central leaflet

The populations Dgach, Kattana, Bouhlel, Essdada, Table 4: Sodium percentage for the different populations of Lucerne

B (0,
Chenenni 1, Douz, Stiftimia, Chenenni 3, Ghannouch, E(lmu}atmn 10\1210(;))
Jersine and Limaguess are concentrated of the negative P2 0.002
part of F1 axis. This group 1s characterized by: Significant Ei g'?g;
length of the plant and length of central leaflet; a lower PS 0123
No. of primary branches; a high No. inflerescences and gg gﬁg
pods by plant. P8 0.120
Following populations: Sardi, Esicilia, ABT, po 0.123
Amernistand, Erfoud, Melissa, Siriver, Rich 2, Demnat 203, g}? g: 83?5
Tamentit, Magali, Prosemet, Mamuntanas, Cossouls, P12 0.113
Africane, Chenchou and Elgolaa are concentrated to the E}i g' ég;
positive part of the F,. This group of populations is P15 0.0815
characterized by: low length of plant, low No. E}g g'}gg
primary branches, No. inflorescences and pods by Pi8 0123
plant, low length and width of central leaflet; average 1’;;3 g-}ég
surface central leaflet; low dry weight of the stems and the  py 0129
sheets. P22 0.113
P23 0.123
P24 0.102
Mineral composition P25 0.113
. " P26 0.129
Sodic profile P27 0.123
Sodium contents: The sodium contents of the various P28 0.061
populations are represented by Table 4 which shows that 5?3 g' éé? s
the sodium contents vary between 06 and 0.159%. P3l 0.139
P32 0.102
. . e _ P33 0.159
Hierarchical classification: The sodium contents are P34 0.113
analyzed by the software SPSS which group all the — B33 0.071
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Fig 3: Hierarchical classification with Na' composition

populations in 3 groups carried by the dendrogram from
Fig 3.

Gronp 1 (G1): Included: Erfoud, Cossouls, Mebwia,
Degach, EcotipoSiciliano, Sardi, Melisga, Ghannouch,
Douz, Sinver, Demnat 203, Erfoud, Cossouls,
Mebtwia, Essdada, Faafarane, Kattana, Amenstand 8013,
Progementi, Jersine, Staftimia, Cheninni 2 d
Hammajerid  which  are characterized by high
percentages of sodium (ranging between 0.092 md
0.139%).

Group 2 (G2): Included populations: Chenennil, Rich 2,
African, PBouhlel, Nownael and Tameantit which are
characterized by low contents (located between 0.061 to
0.08%%).

Group 3 (G3): Included only one population, it is
Mamuntanas which is characterized by content very high
godium (0.1599%).

Fotassic profile

Potassinm contents: The potassiom contents for
the warious populations are  shown in Table 5,
the potassium contents wvaried between 1.08 and
Z.64%,

Table 5: Potassiwn percentage (%] for the different populations of Lucerne

Fopulation v
F1 1.32
F2 1.5
B3 1.68
P4 1.92
P5 204
Pa 192
P7 2.1a
P2 1.20
o 2.52
P10 240
Fl1 2.18
P12 2.3
P13 2.1a
Fl4 223
P15 240
Pla 2.1a
F17 2.52
Fl=2 2.4
P19 1.2
P20 240
P21 1.20
P22 2.1a
F23 1.08
F24 144
Fi5 1653
P2a 223
F27 1.63
P28 1.492
P24 1.4
Fan 1.e2
31 192
P32 223
F33 204
P34 2.4
P35 2.23
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Fig 4: Hierarchical classification with K¥ composition

Hierarchical classification: The potazsium contents are
analyzed by the software SPES which made it possibleto
group the warious populations in 3 groups camried by the
dendrogram of Fig 4.

Group 1 {G1l): Gathers the populations: Prosementi,
African,  Dgach, Faafarane,  Delissa,  Jersine,
Eecatipoficilia, Mletwia, Bouhlel, Hamma jerid, Mouvasl,
otiftitnia, Essdada, Limaguess, Cossouls, Zerkine and
Flgolaa, which are characterized by potassinm contents
[ranging between 2.16 and 2.64%).

Group 2 (GI): Included: Chenenni 3, WMamuntanas,
Gharmouch, Sardi, Tamentit, Wagali, Chenenni 2, Douz,
Fich 2, Thoulbou, Ameristand 8015, Demnat 203, Kattana,
Etfoud 1, Siniwer, Chenennil and Chenchou, of which
awerage contents potassium (ranging between 1.32 and
2.05%).

Group 3 (G3): Included only one population; itis ABTE0S
which 1z characterized by the lowest potassium content
(1.05%).

Phosphoric profile

Phosphorus contents: The phosphoris contents for the
wvarious populations of alfalfa are shown in Tahle 6 which
shows that the phosphonis contents at these populations
vaty between 0,06 and 0. 259%;,

Hierarchical analysis: The phosphomiz contents are
treated by software ZPS5 wersion 12.0, the warious
populations were arranged in three groups carmied by the
dendrogram fomFig. 5.

Group 1 (G1): Formed by Tamentit, Cossouls, Bouhlel,
Flgolaa, Ghannouch, Degach, Stiffirda, Thoulbouw,
Chenemrd 2, Chenenmi 3 and Zaafarane Limaguess,
Prosemet, Essdada, Kattana, Esicilia, Marmmuntanas,
Melisza, Ametistand 8015, Rich 2, Erfoud 3, Jersine,
Sinver, Harmmma jerid, Movael, Sardi, Chenenmi 1, Wagali,
Chenchou and Ietwia which are characterized by average
contents phosphors (vary between 0,175 and 0.2%).

Group 2 (G2} Formed by only two populations which
are ABT 805 and Demnat 203 and which is characterized
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Fig. 5: Hierarchical classification with phosphorus composition

Table 6: Phosphorus percentage for the different populations of Lucerne

Population P%

Pl 0.150
P2 0.120
P3 0.134
P4 0.182
P5 0.175
Po 0.183
P7 0.124
P8 0.188
P9 0.254
P10 0.160
P11 0.200
P12 0.187
P13 0.110
P14 0.185
P15 0.100
Pl6 0.145
P17 0.210
P18 0.160
P19 0.270
P20 0.190
P21 0.100
P22 0.162
P23 0.070
P24 0.140
P25 0.110
P26 0.140
P27 0.110
P28 0.140
P29 0.060
P30 0.200
P31l 0.130
P32 0.160
P33 0.150
P34 0.200
P35 0.240

by low contents of phosphorus (ranging between 0.06
and 0.07%).

Group 3 (G3): Formed by three different populations
which are: African Zerkine, Douz and which is
characterized by high percentages of phosphorus
(ranging between 0.24 and 0.274%).

Combination of various minerals: Software SPSS 12.0
allows the classification of the wvarious populations
studied by combining three minerals according to the
dendrogram of Fig. 6, presenting 3 different groups.

Group 1 (G1): Included: Erfoud 3, Siriver, Chenenml,
Chenchou, Ghannouch, Sardi, Chenenm 2, Thoulbou,
Tamantit, Rich 2, Magali and Douz which are charactenized
by average contents of potassium, sodium and
phosphorus.

Group 2 (G2): Formed by: Ameristand 8013, Demnat 203,
Kattana and ABT 805 which are characterized by high
percentages of sodium, averages out of potassium and
contents fairly weak phosphorus.

Group 3 (G3): Formed by: Limaguess, Cossouls, Zerkine,
Elgolaa Chenenm 3, Mamunts, Metwia, Hamma Jerid,
Jersine, Esicilia, Bouhlel, Essdada, Stiftimia, Nouael,
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Fig. &: Hierarchical classification by comtbing all pamimetes

Degach, Zaafarate, Prosemet, Melissaand African which
is characterized by high percentages of sodmm and
potass mmand average corterts phosphoms.

DISCTSSION

At the alfalfs (Medicage safvae L) the newr studied
parameters made it possible to differentiate the various
populations. The gronpe higllighted are distingpished
geograplically. The introduced popilatiors form a
separated group with weak perfommances. Ihe local
populatiors  present average perfosmances at high
Variahility is mtherweak or mll on the level of parameters
(LF, HEF, LFC, IFC and 3 P2, However on the level of the
paramete s of reproductions (HIF and HGF) as well as
parameters of atpot (F8 I and PATF), varisbility remain
significard and can constiut: a  pammeter of
characterization of genetic wariability.

The imporfance of a mmmber of pods was stressed by
other stwdy (Lacvar and Abdelmerfi, 20007 Ihe
morphological clamactedzation of the alflf was
approached by other wsearch fasks of which those
on Medicege buncehle and Medicege lociniale on
Medicage  ciliers on Medicage polpnorpha and
Medicage orbicularis and out of Medicege saffve L. in
the area of Cnargla (Algena)which shows that the vatety

Gabés 2355 is relatively more podoctive tlen the other
local populations . [t is characterized by a freshweiglt, a
diy weight, a2 munber of ramifications, a height of the
plamt, a Ho. of tle inflotescences by plant and a No. of
seeds by relatively significant plants and a Mo, of
seeds. Other quartitative parameters wers stodied at
Medicege safive L. by Jenczewski et <. (1999), in
patticular, leaf’ aea, the length and the diameter of the
sterr, the muamber of primary branches and the vegetative
productivity. This study shows significant differences
intet popolations and finds that these parameters can
chatacterize varigbility. In addition 17 criteria relating to
the development wegetative and repmoductive wers
studied at 28 pomlatiors of Medicege polvmorphe and
they are ammlyzed by statistical proceduoies (variance
analysis, varied aralysis sl ), it was shown that the
pammetes of flowering (precocity, a b er of flowers by
inflowscence) contribute more to the stchwing of
varighility.

The composition out of sodmm, potassmm and out
of phos phoms show s a significant wariabil ity bebar een the
populations. In this stdy the sodmim conterts vary from
0061 to 0,159 %%, those out of phosphomes lie bebreen
0.06 and 0.274%, wheras those out of potassmm vary
betasen 108 and 26745, These results agies with those
obfained by Marriés (2003). This same researcher showed
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that the alfalfa is rich in other minerals, in particular, the
magnesium whose contents vary between 0.12 to 0.22%
and the caleium whose content varies from 1.1 to 1.9%.

It proved that the alfalfa (Medicago sativa L.) 1s
richer in potassium than out of sodium or phosphorus.
This gradient of content of minerals, also, 1s obtamned at
Artemisia bleached on Grass alba. According to the
variability of the mineral composition at the plants can be
allotted to the nature of the ground which can change a
site of taking away to the other, to the climatic conditions
which vary from one place to another (pluviometry,
altitude, temperature) and the age of the plant without
forgetting the period of the collection.

The highest content sodium characterizes the
mtroduced population, Mamuntanas. Whereas the lowest
content (0.06%) characterizes the two populations:
Chenennil and Rich2. For potassium, the majority of the
local populations are characterized by high contents
(between 2.16 and 2.64%), whereas the majority of the
introduced populations are characterized by average
contents with weak (between 1.08 and 2%). The
phosphorus content is average for all the populations
(ranging between 0.175 and 0.2%), except for Zerkine,
Douz and African which show the rather high contents
(0.24 and 0.274%). However the two introduced
populations, ABT 805 and Demnat 203 are characterized
by the lowest contents (between 0.06 and 0.07%). It was
shown that the alfalfa produced in the wrigated perimeters
1s richer in potassium than that produced in the oases,
whereas the phosphorus contents remain almost identical
i the two agro systems. For its part showed that the
sodium contents, out of potassium and phosphorus are
variable on the level of the 4 populations of alfalfa
originating m the Tumisian south. In addition this author
showed that under the combined action of the saline
stress and the irradiation by the R have y has provoqu a
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3rd enrichment of air fabrics out of Na™ more particularly
on the level of the sheets and stems. The high Na
amounts” in the medium of watering, generated a certain
competition on the level of the sites of absorption of K~
and thus limited the absorption of this essential element
for the growth and the development of the plant.

REFERENCES

Jenczewski, E., M. Prosperi and J. Ronfort, 1999.
Evidence for gene flow between wild and cultivated
Medicago sativa (Leguminosae) based on allozyme
markers and quantitative traits. Am. J. Bot,
86: 677-687.

Julier, B., E. Aguilar and C. Hugue, 2000. Genetic variation
for seed wyield an dits components in alfalfa
(Medicago sativa 1..) populations. Plant Genet.
Breed., 53: 401-407.

Laouar, M. and A. Abdelguerfi, 2000. Analysis of some
species: Medicago ciliaris-M intertexta:
Characterisation of different types of infructexereces.
Proceeding Légumes for Mediterranean Forage
Crops, Pastures and Alternative Uses, 10th Meeting
of the Mediterranean Sub Net Work of the FAO-
CTHEAM, 2000, Sassari Ttalie, pp: 39-41.

Le Houerou, HN., 1965. Medicago sativa L. Document
Techmque of INRA, No. 13.

Le Houerou, HN., 1969. Principles, Methods and
techniques forages and pastorals breeding in
Tunisia. FAO, pp: 291.

Lesins, K.A. and T. Lesins, 1979. Genus Medicago
(Leguminosae) A Taxonomic Study. 1st Edn, Junk
by Publishers, The Hague. The Netherlands, pp: 228.

Mauriés, M., 2003. Lucerne: Culture Recolte Conservation
Utlisation. 1st Edn., Agricole, France, pp: 230.

Seklami, H. and H. Hassen, 1990. Analysis of
spontaneous species of genre Medicago in Tunisia.
Amnales de 'INRAT ., 63: 1-15.



	AJPS.pdf
	Page 1


