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INTRODUCTION

Deforestation is one of the main cat of erosion and deterioration of arable land in Aige The latter it
caused by frequent fires and overexploitation wibtr. The management of this problem has facedhbie
of fast growing planspecies, was to be used in projects for fixing jedection of lanc

It is so important and essential that the prodecforest area is increasing and biological erosiod
desertification are growing. In this context ceTetraclinis articulatd is a species could yield interesti
effects which make regarded, and rightly, as auméxbf outstanding ability to regenerate from séesdsucker:
power can hold back erosion, stabilize, set upsthitand produce a substantial pile of timber. KEimrcuni,
1978; Benabbad, 1982). The cedar Maghreb existsinrlorth Africa, where it occupies large areasninhe
west of Algeria. It is most common in Oran, bothtba coast sector in the domestic sector. It is aislesprear
on the limestone of the MeAtlas in western Algeria. It ranks second aftee Aleppo pine and evergreen ¢
(Letreuch Belarouci 1991). Several researchers agc{Bachoua & Voreux 1986; Berchiche 1986; Char
1993; Ackermann, 1995; Baba Aissa, 2000; Dakak9912002); Maatug, 2003; Aounty & Oufara, 20, Dif
etal, 2014; Rahmani edl, 2014and others have devoted their work on the use oidwand the therapeutic u
of plant ecology Tetraclinis articulata, while tsidy of thermal effects on the germination of Madphedar
embryos is often treated with a very small san

A. Monographic of Tetraclinis articula :

The cedar MaghrebTeétraclinis articulata VVahl) is part of the phylum spermaphytes under m
gymnosperms, Order conifer family Cupressaceaee£€11981). The botanical characteristics were desci
by (Boudy, 1950) as followings:

The Maghreb is a cedar coniferous evergreen ahd (gge Figure 1); in his youth, the port is pyrdahi
the leaves are reduced to scales and opposed bgested. Theruit is a cubic shape cone opening with fi
valves under the effect of heat thereby releasiegntinged seeds. The longevity of cedar can ex466d/ears
Its production is generally provided by releasatein or seeding (Maatoug 2003) .despite i a slow growth
but it has wood is good for construction. TheareMaghreb is an endemic essence of the south mme
Mediterranean (Benabid, 1976; Quezel 1981) its itlerdecreases from west to east. (Benabdeli, 1¢
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However Bachoua & Voreux 1986 estimate the cedeaa @&m North Africa about one million hectares. All
authors who have studied this species Benabid,;18¢éraz, 1982; Somon, 1982; Benabdeli, (1976,6)2d
the other agree it is undemanding in soil factirs, indifferent to the chemical nature of the stnhtum but it
seems however showing a preference for calcareamilssand soils fersialitiques more or less deemifure.
(Boudy, 1950). It has an ability to adapt to diffiet types of bioclimates particularly hot semdatiemperate
and sub-humid fees or expenses. (Benabid, 1976y Hhumidity excludes it from the east. Generalbgar is
an undemanding species climatic conditions, itradés drought, heat resistant and not cold moistréuch
Belarouci 1991).

Indeed the cedar Maghreb can descend to sea lavehis is not a normal station for him. Adapted to
extreme conditions cedar grows on an annual rdirdaige of 300mm and an average yearly temperatire
15.2 ° C; the ordinary temperatures of the warmestth (M) is 32.5 ° C. (Kadik 1987; Benabdeli, 1992

A. Plant material and its origin:

The biological material at different ages, for teiady comes from trees growing under natural d@r
of four separate stations; embryos at the condervaf forests, were preserved at room temperantcaway
from moisture until their economic consumption. 3&@mbryos 10 years, 15 years and 20 years.

In the four stations selected for this studgtraclinis articulatais well represented; these stations are
differentiated from one another by distinct ecobadirequirements, such as the nature of soil,udkitand
bioclimate. Figure 2 and 3 show the location ofsthatations. Furthermore, the ecological charatiesiof
each type of station are listed beneath:

-Station No. 01: The Tenira station :

Location: 16 Km from the wilaya of Sidi Bel Abbes

Bioclimatic Floor: semiarid than cool winter; th#itude is 705 m on a gradient of 5%; the mearnlyea
temperature is 15.7 ° C; the annual rainfall is 888; seasonal diet is HPAE (ONM 2000).

The soil type is calcareous sandstone on a rochdi@ga 1994).

-Station No. 02: The Benisaf station :

Location: located on the coastline on the Mediteean Sea and 30 kilometer from the Wilaya of
Temouchent.

Bioclimatic Floor: warm temperate semi arid wintkeejght is 68 m; the mean yearly temperature i9 16.
C; annual precipitation is 330 mm; soil type is aleified limestone rock on a Jurassic sandstoneigBoaya,
2002).

-Station No. 03: The station Tiaret :

Location: The highlands of western Algerian.

Bioclimatic Floor: semi arid, hot, dry summer anidid in winter; the height is 1200 m; the mearasg
temperature is 25 ° C to 30 ° C; annual precigitats 250 mm A350; the soil is brown limestone tgmgine
(Maatoug, 2003).

-Station No. 04: The Zegla station (town Telagh) :

Location: situated on the southern slopes of tbentains of Dhaya, located 80 km from the wilay&iufi
Bel Abbes.

Bioclimatic Floor: less winter very cold semi-gridltitude varies from 1000-1400 m; the mean yearly
temperature is 13 ° C; an average yearly rainfativieen 250 and 350 mm, with a PHAE type seasoritdrpa
(ONM, 2000). The soil is limestone type and browndstone, limestone bedrock with shallow depth tamad
walkways. (Benabdeli 1996)
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Fig. 1: Tetraclinis articulata
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Fig. 2 &3 : geographical position of the four studied stations
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B. Methodology
1. Presentation of the experimental area:

Experiments in natural and controlled conditiomgkt position in the nursery of the common Sfiset pa
the plain of the wilaya of Sidi Bel Abbes (Westdégeria) which it is connected by National Highwisip 07
(see Figure 3). Nursery Sfisef was created in 1856,located in the north west exposure to a h&tine and
an elevation of 450 m. The legal nature of the lsnstate-owned. It thrives in semi-arid bioclincadtage cold
winter, an average annual rainfall of 350 mm andwerage annual temperature of14, 5 ° C (Hamd&iR)20

2. Experimental setup:

Embryos that show no apparent abnormalities weepgred by soaking in warm water for 24 hours to
allow softening of the skin and stimulating gerntioa, are disinfected by sodium hypochlorite ditite 1%
and then placed in glass Petri dishes lined witérfpaper and soaked in distilled water. (The dgloprocess is
not addressed in this article saw its volume).

Germination tests cover a number DE200 embryos twerrepetitions for each 100embryons age of each
station is different ecotypes 2400 embryos wergestibd to four different treatments that are:

- Treatment No. 01: temperature controlled greesbdartificial conditions).

- Treatment No. 02: temperature of the nursery iggomatural conditions).

- Treatment No. 03: Low temperature to order d€4(Controlled).

- Treatment No. 04: oven temperature at 30 ° Ctfotlad temperature)

The greenhouse temperature is appreciated by a ki thermometer. (Table No. Il). The ground
temperatures are determined using climate datadeddy the station. (Table No. I11).

The germination test was completed on February 20@ the embryos were subsequently sprayed with
the same amount of water every 48 hours with tleegtion of those under treatment No. 04 (that efdtien)
that are watered every 24 hours.

The experiment lasted 20 weeks, during which olzgieEms and measurements were established. The
observation and assessment parameters of the mgmérbased on the following: the germination cidteris
that adopted by most physiologists (Come, 1970;lisllad982; Corbineawt al, 1987; Heller, 1987). This is
the slot of the skin and the appearance of theahdihe counting of germinated seeds is done elayy

Germination tests are shown by the germination aapaepresents the utmost percentage of germinated
embryos (Helleet al., 1990).

The way of expression of the results is generallyhie form of germination curve describing the &tdd
phenomenon, indicating the change in accumulatechigation percentages with time, germination teds®
take account of the germination rate, which giveg®act and perfect idea on ability to germinatbour seed
lot; latency is chosen as greatness to expressyhisd (Mazliak 1982).

In the experiment, the various factors that maluarice the germination of embryos are kept as aahsis
possible, the only factor that varies is the terapee.

RESULTS AND DISCUSSION

Results:

The effect of each treatment on the ability to deate different ecotypeJetraclinis articulatais
illustrated as figures No. (4 5 ... 15) and a sunymasult is shown in the form of a histogram (Feya6 ):

- For treatment No. 01 (temperature-controlled gheese) the highest germination rate is recordethf®
seeds of Station No. 02 (Benisaf station) with ecpetage of 90% for the three ages and time 4wiegdnscy
for seeds of 10 years and 5 weeks for the other Byocons embryos Station No. 01 (Tenira statioa) A
germination rate of 83% of embryos 10 years, 80%tliose 15 years and 78% for 20 years with a tifne o
latency of 3.4 and 4 weeks of age. The third platehe seeds (Tiaret) came in third with a maximum
germination percentage of 60% for the three agas,aalatency of 3, 4and 4 weeks respectively withthree
ages. The seeds of station No. 04 (Zegla statietded a germination rate of 56, 55 and 53% respalgt with
age and 6 weeks latency for embryos 10 and 5 wieekso other ages.

-For Treatment No. 02 (natural conditions of theaim) seeds of station No. 01 seem well suitethi®
type of treatment with a germination rate of 77%oreled for the embryos aged 10 and 15, and 76%hése
20 years, the germination rate was 4 weeks emtr§aand 15 years and 5 weeks for those 20 yearsryesb
Station No. 04 gave a maximum percentage of 72%ifiaoryos 10 and 15 years and 70% for those 20 .years
The germination rate is 3, 4and 4 weeks of agerdTposition are derived embryos of Station No. Gthwa
maximum germination rate of 66, 62 and 60% respelgti with age and a latency of 8, 7, and 6 weeks
respectively with age. During this treatment thedseof the third station could achieve that 53,68 80%
respectively with age. The latency time is 6 wefekembryos of 10and 15 years and those 5 weeR8 iears.
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-For Treatment No. 03 (low temperature 4 ° C) thibeyos of all stations recorded no value excepseho
of 4 Zegla station which registered a 30% rate vatHatency rate four weeks all ages confused. Low
temperatures are thus a determining element fosgheuting of our embryos.

-For Treatment No. 04 (the oven temperature: 3Q With the exception of embryos Station No. 03 that
seem best fitted to the conditions of treatment &p.with a maximum germination rate of 72 % forbeypos
10 and 15 and a rate of 70 for those 20 yearsavittency of 3, 4 and 4 according to the age, eatbsyation #

1 are recorded only 42, 40 and 41% respectivelly agle and in 6, 7 and 6 weeks respectively with age

Embryos Station No. 02 gave a maximum percentagé?®8, 40% and 35% respectively with age. The
recorded germination rate was 4 weeks for seedeéksvd 10 years and those of 15and 20 years. B0t
No. 04 recorded germination capacity was 40%, 38e3¥ % respectively, with age, with a germinatiate rof
6 weeks age all confused.

Table n 1:
The date of harvest embryos Age at time of use
07/ 1996 10 years (120 month)
07/ 1991 15years (180 month)
07/ 1986 20 years(240 month)
Table n ° 2:
Jan Feb. March | April Mai June Jul August  Sep Oct| ov.N | Dec

Serre 12,5 15,2 18,5 22,4 24,12 30,0 32,0 -
(°C).

Table n ° 3: (ONM, 2000)

Sep Oct Nov Dec Jan Feb March  April May June Jul| ugust
Minimal 14,6 10,4 06,5 03,4 02,3 02,9 04,3 05,9 09,6 135 641|172
temperature
Maximum 28,9 24,4 19,6 16,1 14,7 16,6 18,0 19,7 24,8 29,3 3,63 343
temperature
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Fig. 4: Effects of four treatments on the germinatioTefraclinis articulataembryos of station n °01 (10 years

old)
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Fig. 5: Effects of four treatments on the germinatioTefraclinis articulataembryos of station n °01 (15 years
old)
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Fig. 6: Effects of four treatments on the germinatio efraclinis articulataembryos of station n °01 (20 years
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Fig. 9: Effects of four treatments on the germinatioTefraclinis articulataembryos of station n °02 (20 years
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Fig. 10: Effects of four treatments on the germinationTetraclinis articulataembryos of station n °03 (10

years old)

80 -
~ 70
S o=
- 60
-% 50 - —a— TG-Trait01
E 40 ——TG-Trait02
g —a— TG-Trait03
© 30 1 —o—TG-Trait04
=< 20
S
— 10

0 - Semaines

123 456 7 8 910111213 141516

Fig. 11: Effects of four treatments on the germinationTetraclinis articulataembryos of station n °03 (15
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Fig. 12: Effects of four treatments on the germinationTetraclinis articulataembryos of station n °03 (20
years old)
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Fig. 14: Effects of four treatments on the germinationTetraclinis articulataembryos of station n °04 (15
years old)
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Fig. 15: Total results of the effects of the four treatnsennh Tetraclinis articultain the four stations by
categories of age (10, 15 and 20 years)

Discussion:

In this work, we defined the degree of adaptatibthe different archetypes under controlled andirzat
conditions and at different temperatures, whichiltesn the percentage and the germination speed.

- Thus, the treatments utilized to the embryosoof fstations are in favor germination with someelesf
conflict with the exception of the low temperatutet inhibits germination at the zegla seed gertiriga
exception but one month rate remarkable. Embryasost 1of Tenira "upper semi arid fresh winter aainu
average temperature at 15.7 ° C" found a favorhbhetat in the treatment of controlled greenhousectage
temperature of four months of study: 17.2 ° C "amdhe natural field conditions of the nursery" Aage
temperature is del4,5 ° C ", and the embryos fratios 2 of Benisaf (hot winter temperate semiaaigrage
temperature equals 16.9 ° C) find them also an amitiémperature in the treatment of the greenhandethe
treatment of the land of the nursery. The embnyothe station 4 Zegla (very cold winter to lowensearid
average temperature equal to 13 ° C) are well adapt the natural conditions of the nursery andyfavell to
the conditions of the greenhouse. Germination dfrgos at an elevated temperature of about 30 °possible
for the three stations mentioned above. It is aarsid favorable temperature for embryos StationadeT
(warm dry semi-arid in summer, average temperabme 25 ° C to 30 ° C). By cons as their germimais
even possible in the land of the nursery and irgtleenhouse conditions.

These results support those found by the researetlen turned along the ability of seed germinatién
different ecological races with different heat treants such as Mehdadi, 1991; Eloujdi, 1993; Nqub®94
Bendimerad, 2007... and authors such as MazliaR;1B@ller et al, 1990... which show the influence of
temperature and geographical origin on the geriginatapacity of different archetypes in naturaladiificial
conditions chosen by the experimenter. However ofitetmum temperature of our embryos is betweenrib a
30 ° C while noting that this optimum germinatidactuates according to the geographical origin abeyos
(Mazliak 1982).

Conclusion :

The results confirm that the temperature playsyarkée and potential in the physiology of germioatiof
different ecotypes Tetraclinis articulata. Betwaetemperature of 15 ° to 30 ° C, the germs havermigation
between 50 and 90%; These promising results hefppaexthe ease regeneration of this species that ha
furnished validation of its good adaptation in abtclimatic storeys, semi-arid and sub-humid ewen
temperate and warm alternative, in the coastaloregiwhere the temperature remains clement all year
regeneration is remarkable cedar Maghreb. It isezies that can be practiced with advantage irsofidixing
work and enrichment of our woodland heritage. Hoaveit seems that the cold inhibits germinationhaitt
forgetting that the geographical origin has its isethis country.

Furthermore, although age seems to induce an @msuke germination capacity of the embryos from the
same area, the germination rate can only fall 8lighith age at a rate of 1 to 3% every five years.

Finally, we hope that these results will be tak&o iconsideration and we hope that further studiishe
done in this field in order to select the best r@etraclinis articulataand recommend the enhancement of
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degraded and steppe areas currently experiencarquialg destruction of vegetation due to anthropgzoe
pressure affecting the ecological balance. Ratior@lagement to save the steppe vegetation covegsrapdse
its improvement by the choice of species knowntli@ir hardiness and easy adaptation to climati@tians,
provided that policy makers in our countries attaamnificant importance to this species especitibt it is
disappearing voice.

Work is underway to track the process of growth degelopmentletraclinis articulataand others to
determine the effect of site factors on the contjmsof its organic bio embryos and essential oflthe leaves.
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