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Abstract

Background and Objective: As part of the valorization of plant genetic resources of fodder and pastoral interest in Algeria, ten
populations of subterraneun clover (7rifolium subterraneum L.) were subject to an evaluation. The objective of this study is the
characterization of the Algerian populations of subterraneun clover on quantitative and qualitative level. This would permit to increase
the number of fodder species used in the different areas of the country for developing the livestock. Materials and Methods: The field
trial was a randomized complete block design with four replications. Then, the chemical composition of the populations was analysed
at the laboratory. In this framework, several parameters were determined (Thousand seeds weight, seedlings, height, width, flowering,
cutting date, green matter, mineral matter, organic matter, crude fiber, fat, phosphorus, calcium, total nitrogen, acid detergent fiber,
neutral detergent fiber, lignin and hemicellulose). Two ecological factors (Altitude and rainfall) characterizing the natural habitat of the
populations were considered. The data obtained have undergone statistical treatments (ANOVA/Tukey method). Then, the correlations
and the principal component analysis were used for a better interpretation of the relations established between the different populations
and the variables. Results: The variance analysis indicated that there is some variation in three variables linked to the cutting date, the
thousand seed weight and the yield of green matter. It seems that there is no link between the variables and the ecological factors. The
principal componentanalysis indicated that the calcium and the vegetative developmentin width are the variables, the bestrepresented.
Conclusion: Overall, the variables related to the chemical composition contribute more than those related to the vegetative development
(number of variables), but the probabilities corresponding to the vegetative development are the most significant. This study would
contribute to select the best populations of subterraneun clover in order to introduce them in the different agro-edapho-climatic
areas, specially in the Mountains of the North East of Algeria, which is the most watered zone in the country.
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INTRODUCTION

The genus Trifolium belongs to the Fabaceae family
and contains about 250 species around the world'. All
species of 7rifolium are herbaceous perennials or annuals,
frequently prostrate?. Algeria is a Mediterranean and
North African country, characterized by 37 species of the
genus Trifolium L.,among which, Trifolium subterraneum L.,
commonly called subterraneun clover and encountred in the
meadows, specially the mountainous ones®. Subterranean
clover is a fodder legume, growing in the Mediterranean
climate zone*. This species seems to be adapted to unsalted
and calcareous soils, diverse textures and a variable pH®. The
record of Algerian populations of subterranean clover on
frankly alkaline soils appears for the first time within some
subspecies and/or varieties of this species®. The development
of the livestock depends on the quantity and quality of the
forages, which constitute some natural meadows in the North
East of the country. The knowledge of grazed plants in difficult
environments is essential to estimate their nutritional value to
establish rational methods of use of available feed resources®.
In some areas of the East of Algeria, the feed situation is
characterized by an insufficient ruminant feed supply both
qualitatively and quantitatively’. Sub clover has high nutritive
value, which promote intake and animal production®. Mixtures
of alfafa with subterraneun clover showed higher crude
protein content and were more digestible®. The aimed of
this study is to analysed the behaviour and the chemical
composition of the natural populations, coming from different
natural habitats of Algeria in order to introduce them in a
programme of selection for developing the forages and the
livestock. It would contribute also to resolve the problem of
the fodders in Algeria by increasing and diversifying
the number of the species according to the different
agro-edapho-climatic conditions of the country. The present
study follows the different studies realized on natural legumes,
in the framework of the development and the preservation of
plant genetic resources of fodder and pastoral interest in
Algeria>-16,

MATERIALS AND METHODS

Several populations of subterraneun clover were
collected by INRAA (National Institute of Agricultural Research
of Algeria) in 2010, across the North East of Algeria®.
Among these populations, ten coming from different natural
habitats (Table 1) have been the subject of a field trial in order
to evaluate several parameters related to the vegetative
development, flowering, pods and chemical composition.
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Table 1: Ecological characterization of the natural habitats of some Algerian
populations of 7rifolium subterraneum L.

No. of populations Origin area Altitude (m) Rainfall (mm)
1 Guelma 170 600
2 Guelma 200 558
3 Tarf 665 661
4 Tarf 555 661
5 Souk Ahras 950 800
6 Souk Ahras 1040 700
7 Souk Ahras 810 700
8 Souk Ahras 800 900
9 Souk Ahras 1110 700
10 Skikda 110 562

Source: Issolah et a/®

For each population, 250 seeds m~2 (5 lines spaced by 25 cm
atarate of 50 seeds per line) were sown (1st December, 2011).
A randomized complete block design was used with four
replications.

The texture of the soil was silty clayey. The pH was
alkaline (7.90). The annual rainfall was 818.2 mm (2011/2012)
and the average temperatures of the year were 22.34°C
(maxima average) and 13.83°C (minima average), respectively.

The considered parameters are the following: The
thousand seed weight (TSW: g), the emergence of seedlings
(SE: Number of days after the sowing), the maximum height
reached by the population (HM: cm), the maximum width
attained by the population (WM: c¢cm) and the date of
appearance of the first flowers (1F: Number of days after the
sowing). Following the cut date (CD: Flowering-beginning of
the formation of pods) for all considered populations, several
analysis were performed in the laboratory through various
techniques: Weight of green matter (GM: g m=2), the mineral
matter (MM in DM%), the organic matter (OM in DM%),
the crude fiber (CF in DM%) by Weende method, the
fat (F in DM%), the phosphorus (P in DM%) by
spectrophotometry, the calcium (Ca in DM%) by titrimetric
method", the total nitrogen (TN in DM%) by the Kjeldahl
method, the acid fiber (ADF: Acid detergent fiber in DM%),
the neutral fiber (NDF: Neutral detergent fiber in DM%) and
the lignin (ADL in DM%)'8.

The hemicellulose (Hcell in DM%) was deduced by the
equation (NDF-ADF)™. It was also deduced the green matter
yield (GMY: kg ha™") for each population. The results are
expressed in percentage of Dry Matter (DM%) for the various
parameters related to the chemical composition. The data
obtained (40 for each variable/17 variables in total) have
undergone statistical treatments (ANOVA/Tukey method). The
variation (statistical parameters, means of populations) was
analysed within the 2 supplementary variables (TSW, GMY).
Then, the correlations (matrix of correlations) between all
variables and two ecological factors (altitude (ALT) and rainfall
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(R)) of the natural habitats of the populations (21 variables)
were realized. At the end, the Principal Component Analysis
(PCA) was used for a better interpretation of the relations
established between the different populations and the
variables. Statistical treatments were performed using the
software Minitab?® and XLSTAT?".

RESULTS

Variance analysis: The variance analysis (ANOVA) indicated
that there is no significant variation for almost all the
characteristics concerning the vegetative development, the
flowering and the chemical composition of 7. subterraneum,
exception made for the cutting date (flowering-formation
of the fruiting heads stage), which present a significant
probability (0.046*) (Table 2). The results of statistical
parameters applied on the means of populations, mentioned
avariation between the populations, concerning the thousand
seed weight (mean of the species: 5.56 g) and the yield of
green matter (mean of the species: 20.007 t ha™') (Table 3).
Previous studies conducted on several species (7. scabrum,
T. campestre, T. tomentosum, T. glomeratum, T. fragiferum,
T. resupinatum, 1. spumosum, T. striatum, 1. boccone;,
T. arvense, T. ligusticum and 7. repens) of the same genus,
showed an interesting morphological variation between the
species, particularly concerning the pods, the seeds and the
fruiting heads?*2,

Matrix of correlations: Several significant relationships have
been identified through the correlation matrix (Table 4). The
vegetative developmentin width is positively correlated with
the green matter (0.006*), the crude fiber (0.015%) and the fat
(0.006**). The vegetative development in height is positively
correlated with the green matter (0.000***), the fat (0.037%)
and the hemicellulose (0.043*). The green matter is positively
correlated with fat (0.012*). The mineral matters are negatively
correlated to the lignin (0.028%). The organic matter and the
calcium are correlated positively with the lignin (0.028* and
0.031*, respectively). Thus, many relationships exist between
the characteristics related to the vegetative development and
the chemical composition of populations of subterranean
clover. Overall, the probabilities corresponding to the
vegetative development are the most significant.

Principal component analysis: The principal component
analysis is based on a total of 18 variables. The plan 1-2
extracts 51% of information. The classification of variables,
based on their contribution, permitted to establish the
following descending order (Fig. 1):

Ca>WM>MM>0OM>CF>GM>F>HM>ADF>ADL>Rain>
ALT>NDF>Hcell>CD>SE>TSW>1F

The calcium and the vegetative development in width
are the best represented comparing to the others variables.

Table 2: Results of univariate analysis (ANOVA) of the growth and the chemical composition parameters within some Algerian populations of subterraneun clover

Parameters MIN MAX MEAN Fobs Probability
SE (days) 32 34 322 1.00 0.464N
WM (cm) 62.3 883 70.5 1.24 0.310™
HM (cm) 74 10.2 835 0.55 0.826M
1F (days) 139 139 139 - -

CD (days) 149 155.3 153.74 230 0.046*
GM (g m~?) 1097.3 5003.2 2000.65 1.34 0.265"
MM (DM%) 12.5 19.9 16.2 0.46 0.890M
OM (DM%) 80.1 87.5 83.8 0.46 0.890M
TN (DM%) 1.2 13.5 12.25 1.15 0.362"
CF (DM%) 15.7 204 18.54 1.28 0.294N
F (DM%) 1.1 2 1.44 1.07 0.415M
Ca (DM%) 0.8 1.1 1.01 1.05 0.425N
P (DM%) Trace Trace Trace - -

ADF (DM%) 28 31.1 29.03 0.99 0.468"
NDF (DM%) 36.9 40.2 3833 1.37 0.249"
ADL (DM%) 7.8 9.4 853 0.66 0.739"
Hcell (DM%) 7.6 10.7 9.29 1.25 0.306"

MIN: Minimum mean of a population, MAX: Maximum mean of a population, MEAN: Mean of the species, Signification: *p<0.05 and NS: No significant

Table 3: Variation of some yield components (statistical parameters) within some Algerian populations of subterraneun clover

Parameters Minimum Maximum Mean Standard deviation Coefficient of variation (%)
TSW (g) 452 8.41 5.56 1.07 19.33
Yield (kg ha™") 10973 50032 20007 11958 59.77

Minimum: Value reached by a population, Maximum: Value reached by a population, Mean: Value of the species and TSW: Thousand seed weight
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Fig. 1: Cercle of correlations (variables) of the principal component analysis wthin Algerian populations of subterraneun clover,
TSW: Thousand seed Weight, SE: Emergence of seedlings, HM: Maximum height, WM: Maximum width, 1F: Date of
appearance of the first inflorescences, CD: Cut date, GM: Weight of green matter, MM: Mineral matter, OM: Organic
matter, CF: Crude fiber, F: Fat, Ca: Calcium, Hcell: Hemicellulose, ADF: Acid detergent fiber, NDF: Neutral detergent fiber,
ADL: Lignin, ALT: Altitude and Rain: Rainfall

Table 4: Relations between the parameters linked to the growth, the chemical composition and the ecological factors of the natural habitat within some Algerian
populations of subterraneun clover

Parameters SE WM HM cD GM MM oM Ca F
HM -0.342 0.575 - -0.375 0.913 0.091 -0.091 -0.198 0.662
0.333 0.082 0.286 0.000*** 0.802 0.802 0.583 0.037
GM -0.265 0.797 0.913 -0.154 - -0.078 0.078 -0.165 0.754
0.459 0.006** 0.000%** 0.672 0.831 0.830 0.648 0.012
CF -0.396 0.736 0.483 0.056 0.545 -0.624 0.624 0.172 0.585
0.257 0.015* 0.157 0.877 0.103 0.054 0.054 0.635 0.075
F 0.178 0.793 0.662 -0.106 0.754 -0.092 0.092 -0.411 -
0.622 0.006** 0.037* 0.770 0.012* 0.800 0.800 0.238
ADL -0.349 0.353 0.303 -0.348 0.269 -0.688 0.688 0.680 0.088
0.323 0.318 0.395 0.324 0.452 0.028* 0.028* 0.031* 0.809
Hcell -0.624 0.141 0.648 -0.393 0.415 0.102 -0.103 -0.011 0.206
0.054 0.698 0.043* 0.262 0.233 0.778 0.778 0.976 0.568
R -0.408 -0.556 -0.174 -0.304 -0.291 0.318 -0.317 0.493 -0.603
0.242 0.095 0.630 0.394 0.415 0.371 0.371 0.148 0.065
ALT -0.504 -0.486 -0.258 0.071 -0.403 0.119 -0.119 0.306 -0.600
0.138 0.155 0471 0.845 0.248 0.743 0.743 0.391 0.067

Content of cell: Pearson correlation, Probability (signification): *p<0.05, **p<0.01 and ***p<0.001, SE: Emergence of seedlings, HM: Maximum height, WM: Maximum
width, CD: Cut date, GM: Weight of green matter, MM: Mineral matter, OM: Organic matter, CF: Crude fiber, F: Fat, Ca: Calcium, Hcell: Hemicellulose, ADL: Lignin,
ALT: Altitude and R: Rainfall

Overall, the variables related to the chemical composition
contribute more than those related to the vegetative
development, while the variables linked to the ecological
factors occupy an intermediate position.

The distribution of variables and populations (Fig. 2)
indicated that the axis 1 is the axis of architecture (WM, HM
and GM) and chemical composition (CF, F and ADL) of the
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plants. Axis 2 is the axis of reproduction (1F) and the mineral
and organic elements (MM, OM and Ca).

Thus, the axis 1is positively represented mainly by 6
variables (WM, HM, GM, CF, F and ADL) and a group A of two
populations (2, 3). Negatively, it is represented by a group B
of 5 populations (4, 5, 8, 9 and 10). The populations of the
group Aare characterized by relatively high values (Fig. 2). The
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Fig. 2: Dispersion of individuals (populations) and variables of the principal component analysis within Algerian populations
of subterraneun clover. Group A:Populations 2, 3, Group B: Populations 4, 5, 8,9, 10 and Group C: Populations 1, 6, 7,
TSW: Thousand seed Weight, SE : Emergence of seedlings, HM: Maximum height, WM: Maximum width, 1F: Date of
appearance of the first inflorescences, CD: Cut date, GM: Weight of green matter, MM: Mineral matter, OM: Organic
matter, CF: Crude fiber, F: Fat, Ca: Calcium, Hcell: Hemicellulose, ADF: Acid detergent fiber, NDF: Neutral detergent fiber

and ADL: Lignin, ALT: Altitude and Rain: Rainfall

axis 2 is positively represented mainly by two variables (OM,
Ca) and a group C of three populations (1, 6 and 7), which are
characterized by high values (Fig. 2).

DISCUSSION

Several results were obtained through the present study.
A variation was indicated through three variables linked to
the morphological aspects (cutting date, thousand seed
weight, yield). Many relationships were also established
between different variables corresponding to the vegetative
development and the chemical composition of the Algerian
populations of subterraneun clover.

In Northern Greece, Kyriazopoulos et a/?* obtained as
mean values, 15% for crude protein, 45% for NDF, 38% for ADF
and 6% for ADL in Trifolium subterraneum cv. M. baker
(T. sub). In spain, Pereira-Crespo et a/?* noted within some
species of the genus T7rifolium, across harvest dates that
mean values are ranging from 17-19.1% for crude protein and
from 33.6-35.6% for NDF.

With 11.2-13.5% for the total nitrogen and 36.9-40.2%
for NDF, the obtained results indicated lower values for
the first parameter (N) and intermediate for the second one
(NDF), comparing to those obtained by some authors
in Mediterranean countries?2,
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According to Ridley et a/%*, there was a significant
relationship between acid detergent fibre contentand organic
matter, whereas it seems that there is no significant link
between ADF and OM through the present study.

The results signalized also that there is no link between
the variables linked to the morphological and chemical
aspects (vegetative development, flowering, chemical
composition) with the factors of the natural habitats (Altitude
and rainfall) of the Algerian populations of subterraneun
clover. The same results were obtained in some Algerian
populations of Sulla coronaria (L) Medik, Syn, Hedysarum
coronariumL.">.

Previous studiesindicated that several relationships were
established between the morphological characteristics
(vegetative development, flowering, formation of fruiting
heads) and the ecological factors (Altitude and rainfall) of the
natural habitats within the algerian populations of several
species corresponding to the genera T7rifolium L. and
Hedysarum L2738,

In the same family (Fabaceae), the study conducted
on some Algerian populations of Hedysarum coronarium L.,
indicated that there is a link between the nitrogen (N) and the
maximum height of plants during the first year of growth of
this biennial plant™.

As crude fiber, the ADF of legumes has a higher lignin
than grasses and a lower cellulose content®. The greater
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contribution of legume species to herbage production is
indicated by Zarovali et a/'. In subhumid Mediterranean
climate, the combination of subterranean clover with
perennial grass can constitute a balanced pasture in quality®.

CONCLUSION

The study of the behaviourand the chemical composition
of Algerian populations of T7rifolium subterraneum L.,
showed some variation between the different populations.
Many relationships between the variables linked to the
vegetative development and the chemical composition were
highlighted. At this level, it seems that there is no link
between the ecological factors (Altitude and rainfall) of the
natural habitats and the variables linked to the vegetative
development, the flowering, the formation of pods and the
chemical composition of the different populations.

Investigations should be continued on a larger number of
Algerian populations to know more about the behaviour and
the chemical composition of subterraneum clover at different
stages (different cutting dates) for a better understanding
of the nature of variation signalized in this species
(Trifolium subterraneum L.).

This study also would permit a better understanding of
the source of variation established within the different species
of the genus T7rifolium L. and to compare and determine,
which are the variables the most interesting in term of
development and precocity and the most influenced by the
ecological factors of the natural habitats within the different
genera of the Fabaceae family (particularly the genera
Trifolium L.and Hedysarum).

This study would contribute to the introduction of the
best populations in a programme of selection for increasing
the number of fodder legumes and developing the livestock,
in the different agro-edapho-climatic areas, specially in the
Mountains of the North East of Algeria, which is the most
watered zone in the country.

ACKNOWLEDGMENT

This study was supported by the MESRS (Ministry of
Higher Education and Scientific Research /PNR project: 1/CRA
02/2008).

REFERENCES

1. Taylor, N.L,, 1985. Clovers Around the World. In: Clover
Science and Technology, Taylor, N.L. (Ed.)., American Society
of Agronomy, Madison, Wisconsin, ISBN: 9780891180838,

pp: 1-6.

153

2.

Kiran, Y., A. Sahin, I. Turkoglu, M. Kursat and I. Emre, 2010.
Karyology of seven Trifolium L.taxa growing in Turkey. Acta
Biologica Cracoviensia Series Botanica, 52: 81-85.

Quezel, P. and L. Santa, 1962. Nouvelle Flore de I'Algerie et
des Regions Desertiques Meridionales. Centre National de la
Recherche Scientifique, Paris, France, Pages: 565.

Varis, E., U. Peltola and R. Kauppila, 1990. Seed yield and seed
quality of subterranean clover (7rifolium subterraneum L.)
in growing conditions of Finland. J. Agric. Sci. Finland,
62:221-226.

Issolah, R., L. Bouazza, A. Tahar, N. Terki, . Dehiles, B. Mansour
andT.Nagoudi, 2015. Caracterisation ecologique del'habitat
naturel du trefle Souterrain (7rifolium subterraneum L.,
Fabaceae) dans le Nord-Est de ['Algerie. Rev. Ecol,
70:182-193.

Longo-Hammouda, F.H., O.E. Siboukheur and A. Chehma,
2007. Aspects nutritionnels des paturages les plus
apprecies par Camelus dromedarius en Algerie. Cahiers Agric.,
16:477-483.

Arab, H., M.L. Haddi and S. Mehennaoui, 2009. Evaluation de
lavaleur nutritive parla composition chimique des Principaux
fourrages des zones aride et semi-aride en algerie. Sci.
Technol. C, 30: 50-58.

Teixeira, C.S.P., D. Lucas and D.J. Moot, 2015. Subterranean
clover-literature review. Project No. 408090, Optimization of
Subterraneum Clover for Dryland Pastures in New Zealand,
November 2015, pp: 81.

Naydenova, Y. and V. Vasileva, 2015. Forage quality analysis
of perennial legumes-subterranean clover mixtures. Sci.
Int,, 3: 113-120.

Issolah, R. and A. Abdelguerfi, 1999. Chromosome numbers
within some spontaneous populations of 10 7rifolium
species in Algeria. Caryologia: Int. J. Cytol. Cytosyst.
Cytogenet., 52: 151-154.

. Issolah, R., H. Benhizia and N. Khalfallah, 2006. Karyotype

variation within some natural populations of Sulla
(Hedlysarum coronarium L., Fabaceae) in Algeria. Genet.
Resour. Crop Evol., 53: 1653-1664.

Issolah, R. and N. Khalfallah, 2007. Analysis of the
morpho-physiological variation within some Algerian
populations of Sulla (Hedysarum coronarium L., Fabaceae).
J. Biol. Sci., 7: 1082-1091.

Issolah, R., A.Beloued, S. Yahiaoui, 2011. Preliminary inventory
of the species associated to Su/la coronaria (L) Medik.
(Fabaceae) in Northeastern Algeria. Pak. J. Weed Sci. Res.,
17:83-101.

Issolah, R, A. Tahar, N. Derbal, F. Zidoun and
M.Z. Ait Meziane et al, 2012. Caracterisation ecologique de
I'habitat naturel du Sulla (Fabaceae) dans le Nord-Est de
I'Algerie [Ecological characterization of the natural habitat of
Sulla (Fabaceae) in Northeastern Algerial. Revue d'Ecologie,
67:295-304.



15.

16.

17.

18.

19.

20.

21.

22.

23.

J. Biol. 5ci,, 16 (4): 148-154, 2016

Issolah, R., A. Tahar, F. Alane, S. Sadi and M. Adjabi et a/, 2014.
Analysis of the growth and the chemical composition within
some Algerian populations of Sulla. J. Biol. Sci., 14: 220-225.
Issolah, R, S. Sadi, M. Adjabi, A. Tahar and F. Alane et a/, 2014.
Vegetative development, blooming and chemical
composition of some Algerian populations of Sulla.
Proceedings of the 15th Meeting of the FAO-CIHEAM
Sub-Network on Mediterranean Pastures and Fodder Crops,
June 24-26, 2014, Clermont Ferrand, France, pp: 805-808.
ISO., 2009. International organization for standardization.
Agriculture, Animal Feeding Stuffs, Catalogue, pp: 608-610
(In French).

Van Soest, P.J., J.B. Robertson and B.A. Lewis, 1991. Methods
for dietary fiber, neutral detergent fiber and nonstarch
polysaccharides in relation to animal nutrition. J. Dairy Sci.,
74:3583-3597.

Zarovali, M.P., M.D. Yiakoulaki and V.P. Papanastasis, 2007.
Effects of shrub encroachment on herbage production and
nutritive value in semi-arid Mediterranean grasslands.
Grassland Forage Sci., 62: 355-363.

Minitab Inc., 2003. Minitab Release 14 for Windows: Minitab
Statistical Software. State College, Pennsylvania.

XLSTAT., 2004. Statistical Software for Microsoft Excel. Version
7.5.2. Addinsoft Inc., New York.

Issolah, R. and A. Abdelguerfi, 1995. Etude comparative des
graines, gousses et infrutescences des trefles spontanes en
Algerie. Cahiers Options Mediterraneennes, 12: 13-16.
Issolah, R., 2006. Synthese de Travaux realises sur des
populations Algeriennes de plusieurs especes du genre
Trifolium L. Proceedings of the Workshop International
Diversite des Fabacees Fourrageres et de Leurs Symbiotes:
Applications Biotechnologiques, Agronomiques et
Environnementales, February 19-22, 2006, Algeria, pp: 81-83.

154

24. Kyriazopoulos, A.P. E.M. Abraham, Z.M. Parissiand A.S. Nastis,

25.

26.

27.

28.

29.

30.

2008. Herbage production and nutritive value of
Dactylis glomerata L.and Trifolium subterraneum L. alone
and in mixture. Options Mediterraneennes, 79:211-214.
Pereira-Crespo, S., J. Valladares, G. Flores, N. Diaz
and B. Fernandez et a/, 2012. New Annual Legumes as
Winter Crops for Intensive Forage Rotations in Galicia
(NW Spain). [I-Nutritive Value. In: New Approaches
for Grassland Research in a Context of Climate and
Socio-Economic Changes, Acar, Z, A. Lopez-Francos and
C. Porqueddu (Eds.). (Options Mediterraneennes : Serie A.
Seminaires Mediterraneens No. 102). CIHEAM.,, Zaragoza,
pp: 251-255.

Ridley, P.E.R., H.L. Davies and |.N. Southey, 1986. The nutritive
value of subterranean clover (7rifolium subterraneum L.),
rose clover (7rifolium hirtum All.) and soft brome grass
(Bromus mollis L.). Aust. J. Exp. Agric., 26: 665-668.

Issolah, R.and A. Abdelguerfi, 2003. Morphological variability
within four Algerian populations of the species 7rifolium
spumosum L. Czech J. Genet. Plant Breed., 39: 205-208.
Issolah R, 2012. Synthese de travaux realises sur
certaines especes appartenant aux genres 7rifolium L.
et Hedysarum L. (Fabaceae) en Algerie. Recherche
Agronomique, 25: 7-23.

Jarrige, R., 1981. Les Constituants Glucidiques des Fourrages:
Variations, Digestibilite et Dosage. In: Previsions de la Valeur
Nutritive des Aliments des Ruminants, Demarquilly, C. (Ed.).
INRA Publications, Versailles, pp: 13-40.

Masson, P., Y. Bernier and B. Anthelme, 1999. Interest of
the Subterraneum Clover-Perennial Association under
Sub-Humid Mediterranean Conditions. In: Dynamics and
Sustainability of Mediterranean Pastoral Systems, Etienne, M.
(Ed.). Centre International de Hautes Etudes Agronomiques
Mediterraneennes (CIHEAM), Zaragoza, Spain, pp: 55-58.



	JBS.pdf
	Page 1


