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Abstract: ‘Yeheb’ Cordeauxia eduligiemsl) is a multipurpose and evergreen shrub adéeraic to southeastern corner of
Ethiopia and Somalia. It is adapted to low andgutar rainfall and survives a very long dry seasbhas enormous economic
and food security role to the pastoralist of SonmaliEthiopia. However, the plant is threatened wétktinction due to
overexploitation and its’ poor natural regeneratapacity. In addition, ‘yeheb’ is usually reportealing limited reproductive
capacities and often have very specific and lim@edditions for seed germination, flowering anddsskelf life. Therefore, to
overcome these propagation challenges, an experiwesh conducted with the aim of developing a prokdor thein vitro
regeneration of ‘yeheb’ from cotyledonary node. Thsult of these studies revealed that seed wabedalsy 5% sodium
hypochlorite for ten min in aseptic condition foutadbe more effective in surface sterilization. Bterilized seed cultured on
half strength of Gamborg (B5) medium was foundedhe most suitable medium for germination (26.6T%g highest shoot
initiation percentage (89 % of explants producesost), number of shoots per explant and numbeeaf per shoot were
obtained from cotyledonary node explants culturedMurashige and Skoog (MS) media supplemented @if9 mg. T
NC-benzylaminopurine (BAP) within nine weeks. Whilee highest shoot length and shoot fresh weighewecorded from
control (free BAP) and 6.00 mg* BAP, respectively. The highest shoot multiplicati@gn56 number of shoot induced) and
elongation (2.97cm) were obtained from the induskdot were cut and placed on MS media supplemenitbd2.00 mg.
I"BAP+6.00 mg. fof gibberellic acid (GA) and free BAP+6.00 mg:'lof GAs, respectively. The elongated shoots were
transferred to different media supplemented withiouss types and levels of hormones but none of thetaced root. As a
conclusion, this is the first attempt for dir@tivitro regeneration of. edulisand permissible result for cryopreservation.
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1. Introduction

Cordeauxia edulis Hemsl, belongs to the family periods [5 and 6].
Leguminosaeand the subfamilyCaesalpinioideaeand is ‘Yeheb'’ is a multi-purpose plant where most partshe
locally known as “Yeheb’ [1]. It is among the masiportant  plant are used. The seeds are edible and eatdn foested,
edible wild food plants in Ethiopia [2]. It is a ttitstemmed boiled or dried. The seed of the species is patiytia
ever green shrub or small tree up to 2.5 m heighti is valuable protein source with high sugar and fateats. It has
endemic to restricted localities in eastern Etlaoand parts high energy value (0.39-1.87 MJ/Kg). The leavesadse rich
of central Somalia [1 and 3]. in energy (5.59-5.86 MJ/Kg dry matter) [3]. In seamid and

The shrub thrives well in frost-free climatic cotioins arid areas, the species represents a viable ecoabimtierest.
with 28 °C of mean annual temperature with two yainAs it is adapted to lower and irregular rainfaldasurvives a
seasons; one more reliable in March-May and anatherin  very long dry season, it could represent an enosmou
October—November, gives an annual rainfall of 88-4m advantage in the fight against hunger. The devedmpnof
[4]. The species has resistance to normal droughiogs of cultivation of such plants for the semi-desert oegiike
4-5 months, and up to 10-15 months in irregularught  Sahelian zone could also constitute an interestmogd
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supplement in an area poor in protein supply f@ohstitutes
the staple food of the pastoralist of Somali regio&thiopia.
Moreover, the nut is sold on the market and evgrodzd to
the coastal cities of Somalia.

Another major use of the species is its contributbup to
half of the biomass in the area that makes it ingmtrdry
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optimize a tissue culture protocol for effectivepnd
efficiently carryout in vitro regeneration and mass
multiplication of C. edulisfor regeneration of the species to
maintain the ecology and enhance its economic itapoe.
Thus, the objective of this study was to develgpaocol for
thein vitro germination and shoot induction 6f edulis

season browse to camel and goat. The estimatecgerer

forage production is 325-450 kg h4q1.4-2 kg/plant) [8].
Fodder value of the leaves is comparable to otbeidal tree
legumes but some mineral levels (P, Mg, Mn andlyai)
would not satisfy the demands of animals if ‘yehabte the
only source of fodder [4]. Leaves have been uselyéccloths,
calico and wool, since the cordeauxiaquinone foviuilly
colored and insoluble combinations with many mefi2ls

Even if the species has such and many other uskelamna
potential to play a role in ensuring food secuirityhe region,
the plant is threatened with extinction due to exefoitation
of the shrub by long term heavy grazing pressuaeyesting
of seeds, cutting and fire. In addition, erosiaoudht and war
in the region has led to poor or none natural reggion [9,
10, and 11].

Some Reference [5 and 12] reported the decline anfh, jocal market of ‘Boh’

progressive destruction of the standsCofedulisdue to over
grazing, and recommended protection from use ofothst.
Likewise [4] reported that. edulisplant is in great danger of
extinction and speedily narrowing distribution abegause of
the increase in population and their herds. Unfiley other
plants, yeheb shrubs flowers just before the oofsitins and
the seeds mature when the plant moisture contenitis peak
[8]. Yeheb seeds have been reported not to retability for
more than a few months, even if they are storeceuidkal
conditions and the recommendation has therefore tuesow
them immediately [13 and 14].

Studies orC. edulisseed storage behavior and germinatio
indicated characteristics of intermediate storagfealior and
70-84% of germination when seed moisture is abd¥é,2nd

achieved a germination percentage of 58% and 41%nwh

seed moisture content was 12.3% and 9.6%, respbcfh3].
Acid treatment (Gibberellic acid and Potassiumatit) tests
did not indicate a positive result for seed gerriama The
same author studied the desiccation toleranceetiels’. The
results indicated that germination percentage vegmident
on seed moisture content, i.e., there was a remudti
germination percentage from 70 to 57.5% when semdture
content dropped from 24.4 to 12.3%. Further drntim@.6%
moisture content reduced germination percentage &&s
than 41.3%.Some pilot studies had been made regard
vegetative propagation but so far without greatecess [14].

2. Materials and Methods

2.1. Description of the Experimental Area

The experiment was conducted at the Plant Biotdolggo
Laboratory of Holetta Agricultural Research Cer{t¢ARC).
The center is located 29 km west of Addis Abatenadltitude
of 2400 meter above sea level, 90 O0'N latitudd) 38’E
longitude.

2.2. Experimental Material

As the shrubs did not produced seed during the
experimental period due to recurrent moisture stiasthe
region, the seeds that were full size and drieceweetlected
Warder Zone of Somadigional
state in June, 2011. Healthy seeds were selectetultg and
used as explants for this study.

2.3. Explant Serilization Experiment

The seeds used for this experiment were washed3@igh'
kocide under running tap water for different duwatithirty
and sixty min) and used as treatment. This wasvat by
immersing 70% (v/v) ethanol for three min, and Haiased
three times (three min each) with sterile distilleater. After
sterilization, seeds were soaked in sterile déstilvater for
fwelve hours. The seed coats were then removedub)ected
to surface disinfection with 5.00 % sodium hypocitofor
different duration (5, 8, 10 and 15 min) also uasdreatment,
and then rinsed three times (three min each ) widmile
distilled water.

2.4. Germination I nduction Experiment

After surface sterilization, seeds were directlyounlated on
full and half strength Murashige and Skoog (MS; <49
PhytoTechnology) [15] and Gamborg (B5; G398,
PhytoTechnology) [16] media. The half strength raedere
supplemented with 1.00 mg? lof N°-benzylaminopurine
(BAP; B9395, Sigma), while the other treatments eveot
isupplemented with BAP. The media contained 3% s&cro
(S5390, Sigma) and 0.7% agar. The media was adjastgH

Due to poor germination and death of young seesdlings.7 after addition of the plant growth hormoneppto adding

under natural conditions, propagation through seaslsvith
most leguminous trees, is unreliable. Hence, rapiditro
propagation method is required for mass producifdrealthy
and excellentC. edulisplanting materials to rehabilitate the
ecology of ‘Yeheb’ grown area and save the spefrizs
extinction. On the contrary, there is no cost dffecin vitro
regeneration protocol developed @redulismass production
anywhere. Therefore, it is imperative to develop/an

agar. Then after, it was dispensed into magentac, |later
autoclaved at 12C for fifteen min. Finally, the seeds (45
seeds used for each treatment) cultured on theamedie
incubated for two months at 28°C with a 16 h photoperiod.
The number of germinated seeds per treatment veasded
after three and six weeks of culture. The combidat were
used for statistical analysis.
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2.5. Direct Shoot Regeneration Experiment on number of shoot and shoot length were recorétedtaree

and six weeks of culture on shoot multiplicationdan
elongation. The combined data were used for stlst
analysis.

2.5.1. Shoot Induction

Cotyledonary nodal explants @ordeauxia edulisfrom
twenty-one days old in vitro raised seedlings weeaamted on
MS media, supplemented with BAP and kinetin (kir¥5Q, 2.6. Experimental Design and Data Analysis
PhytoTechnology) at 0, 0.50 1.00, 2.00, 3.00, 406 6.00

mg. I* concentrations separately. The media containedrgo ~ 1'eatments in all the experiments were arranged in
I* of casein hydrolysate (C7290, Sigma), 3% sucragel@0 completely randomized design (CRD) with three kegilons.

mg. I* of activate charcoal for prevention of browning of 1N data was subject for analysis of variance (AWDSIng
cultures and 0.7% agar. The media were adjustqHte.7 SAS (version 9.0) [17] and significant differencasiong

after addition of the plant growth hormone, bubptb adding Mmean values were compared using Duncan’s Multiglage
agar. Later the media were distributed to magemtord Test (DMRT) at p<0.05. Logarithmic transformatioaswsed

autoclaving at 1XC for 15 minutes. The culture was for percentages data to attain normality, befoliagianalysis

maintained at 25 with a 16 hour photoperiod at a light Of variance.

intensity of 2700 lux from cool white florescent vatt bulbs.

Data on number of days to shoot initiation, numtifeshoots 3. Results and Discussion
per explant, shoot length, number of leaves pefaexmnd

shoot fresh weight were recorded after 3 and 6 wewfk 3.1. Optimizing Serilization Technique

culture. The combined data were used for statisticalysis. . .
Analysis of variance (ANOVA) revealed that the

2.5.2. Shoot Multiplication and Elongation sterilization treatment had highly significant effen level of
After six weeks, those individual shoots (1 cm Ipngcontamination, survival and germination percentaiggeheb
harvested from each explants were cultured in M8iume  seedin vitro culture. The highest contamination (62.96%) and
supplement 0.00, 1.00 and 2.00 myBIAP + 2.00, 4.00 and lowest survival percentage (37.04 %) were recorded
6.00 mg. T gibberellic acid (GA; G7645, Sigma) alone or in treatment five: 5.00% sodium hypochlorite (NaO@usion
combination for shoot multiplication and elongatidiedia  for five min, while the lowest contamination (0.0p%nd
constituent and preparation were similar to shaduction highest survival percentage (100.00 %) was recoroded
media, and also culture condition. After harvestimgshoots, treatment four: 30 g'kocide for sixty min with 5.00% NaOClI

the original explants were transferred to freshattreent solution for ten min (Table 1).
medium for further shoot proliferation and elongati Data

Table 1. Effect of disinfectants and time of exposure ortazoimation, survival and germination percentage.

Sttg:t?;;n Koci-(lj-lge of exposure’\(lr:gg:l** Contamination % Survival % Germination %
1 30 8 37.04 +6.42 62.96 + 6.42 11.11 + 0.00
2 60 8 25.93 + 6.42 74.07 £ 6.42 7.41 + 6.4%
3 30 10 11.11 + 0.00 88.89 + 0.00 0.00 + 0.00
4 60 10 0.00 + 0.00 100.00 + 0.0 0.00 + 0.00
5 5 62.96 + 6.42 37.04 + 6.4 11.11 +0.00
6 8 48.15 + 6.42 51.85 + 6.42 7.41 + 6.4%
7 10 14.81 + 6.42 85.19 + 6.42 18.52 + 6.42
8 15 7.41 +6.4% 92.59 + 6.4% 0.00 + 0.00
Mean 25.93 74.07 11.67
CV (%) 5.43 1.79 8.91

Means with same letter (s) in the same column afsignificantly different at 1% according to Dun&Multiple Range Tests (DMRT). CV= coefficient of
variation (%), *=30 g1 of kocide used before hood, **= 5% of NaOCI uséidrahe seed coat removed, Three-min with 70%rethaas used after Kocide
and before NaOCI in aseptic condition, and in esteps the seed was rinsed three times for thredynitouble distilled sterilized water.

The highest seed germination percentage (18.52%jten percentage was increased (Table 1).

second lowest contamination percentage were redoote Generally, considering all parameters and the aim o
treatment seven (5.00% NaOCI solution for ten miv)jle  sterilization, treatment-seven (5.00% NaOCI solutior ten
poor or no germination percentage was recordedeatnrient min) was the most effective sterilization treatmamiong
three, four and eight. Treatments have lowest coim@tion tested, which had highest germination percenta§es2),
and highest survival percentage. This indicated tfh@ moderate contamination (14.81%) and high survival
chemical and time used to sterilize or disinfeet $eed from percentage (85.19%). As time of exposure increase@|so
microbial affected the germination percentage. Blgc did the level of disinfection, whereas the germormat
germination and contamination percentage were dieallyt ~ percentage significantly reduced. Several prototmisseed
reduced when both disinfectant agents with longetimdisinfection were carried out using a sodium hypadte
exposure used together as one treatment, and thivadu solution [18 and 19], which is preferred for itmglicity and
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lower cost [20]. Similarly, our work have deterntinat 5%
NaOCI for ten min is more effective to control camination

from C. edulisseed explants with minimum mortality effect.

This sterilization technique is easy, locally azble, less
costly and less toxic compared to other sterilaratigents (eg.
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The effect of BAP had no significant impact compghte
other treatments on germination percentage, which
contradicted with that reported by [23]. This migiet due to
the probable reduction of seed viability during éx@eriment
period, since ‘yeheb’ seeds can be stored for 8mymonth

HgCl,), i.e. does not require special handling and wastenly [13].

disposal precaution [21]. Similar result was repdrby [22]

Even if the mean germination percentage obtainech fr

on Kinnow bud culture disinfection using 5% NaOGQ®Fr f various media had not statistical difference far vitro

10-15 minutes.

3.2. In Vitro Seed Germination of Yeheb (Cordeauxia
Edulis)

germination half strength of B5 media was foundoéothe
permissible medium fan vitro germination (26.67%) for six
month stored seed &. edulis

3.3. Direct Method of Regeneration

The seeds which were sterilized through optimized

procedure were cultured on germination media. Tdi&édnd
full strength of MS and B5 media were tested fangeation
percentage. The analysis of variance revealed diffgrent

Induction media supplemented by different typeslandls
of concentrations of cytokinin were tested for ghinaduction
experiment on cotyledon node explant which was sexti

types of germination media had significant effeadt ofrom 3 weeks old seedlings . edulis Among tested

germination percentage. Highest germination peagnt
(26.67%) was recorded on half strength of B5 medaile
poor germination was recorded on full strength & Media
(Table 2; Fig. 1a and 1b, respectively). This resusimilar
with [23] who reported that B5 media gave 20% geation
on Commiphora wightii

cytokinin; BAP was able to induce considerable neralof
shoots compared to Kinetin. The superiority of BiAdel also
been reported on different Acacia species [25-2] eastor
bean [28].

3.3.1. Effect of BAP Hormone on Shoot | nduction

Low C. edulisgermination percentage (17%) was obtained Results of the analysis of variance revealed tifégrdnt

from ex vitro experiment [14]. Several species of dry lan
plants have also been reported to exhibit similaw |
germination rates. For examplémarindus indicaAcacia

auriculiformis and Chamaecytisus palmendisive been
reported to have a physical or chemical inhibitar f
germination so that the seed will only germinateewh
conditions are favorable [24].

(b)

Figure1l. In vitro germination C. edulis seed on various gieation media (a)
half strength of B5S media; and (b) full strength mM8dia.

Table 2. Effect of different media on germination of ‘yehsded

Treatment Germination percentage (%)
Full strength of MS media 15.56 + 3.8%

Half strength of MS media 17.78 + 3.8%'

Half strength of MS media +1mg: BAP  20.00 + 0.08

Full strength of B5 media 24.44 + 3.8%

Half strength of B5 media 26.67 £ 0.00

half strength of B5 media +1mg: BAP ~ 22.22 + 3.88™

Mean 21.11

CV (%) 11.5

Means with same letter (s) in the same column ateignificantly different
at 1% according to Duncan’s Multiple Range TestsIT). CV= coefficient
of variation (%).

Jevel of BAP had a highly significant (8<01) effect on shoot

initiation percentage, number of shoot, shoot lengtimber
of leaf and shoot fresh weight. The higher meaaosh
initiation percentage (89% of explant) was obtainadnedia
supplemented by 2.00 mg! lof BAP within six weeks
cultured compared to control (Table 3, Fig. 2arn.t@e other
hand, poor shoot initiation percentage (22%) wanaed
from BAP free and 6.00 mg!BAP (Table 3, Fig. 2b and 2c).
This result indicated that the addition of BAP paied the
initiation of more shoots, i.e. the exogenous BaRfie shoot
initiation is indispensable for cotyledonary nodgplant ofC.
edulis In consistent with this result, [29] had reportbdt
BAP induce more shoot on cotyledonary nodal explanit
Acacia sinuate

The maximum mean number of shoots per explant
(3.00+0.33) was obtained on media supplemented(gy/rag.
I BAP, followed by 1.78+0.19 and 1.55+0.19 shootsrfro
3.00 and 1.00 mg:'IBAP, respectively. While lower number
of shoots of 0.78 + 0.19 was obtained at 6.00 Fh@AP. In
both low concentration of BAP (0.50 mg!)land high
concentration of BAP (6.00 mg’)l the shoot number was
reduced. In addition, regenerated shoots exhibéeghtly
different morphology at high concentration of BARQ0 mg.
Iy and the explant gave dense clump of non-elonga¢ed
shoots (Fig. 2c). Reference [30] similarly reportieatt higher
concentration of BAP reduce the number of shootRiomus
communid..

The longest mean shoot length (1.72 + 0.15) wassured
on control (free BAP media), followed by 1.52+0.2fh
length from 0.50 mg.i BAP, and both means were not
statistically different; with the shortest shoohd¢h (0.32 +
0.16 cm) recorded from 6.00 mg® IBAP. As BAP
concentration increased, the mean shoot lengthedsed



456 Yohannes Seyoum and Firew Mekbilin Vitro Germination and Direct Shoot Induction of Yeh€oideauxia Edulidiemsl.)

significantly. Reference [31] reported similar réswn level (2.00 mg. 1) increased shoot initiation percentage and
Ceratonia siliqua.The reduction in shoot length at highshoot number. After maximum production, it staréglthing
concentration of BAP might be due to the toxic etfeof with further increase in the BAP concentration. rEfiere,
ethylene, produced at high cytokinin concentratidimis selection of proper concentration of plant growggulator is
result is in accordance with [32] Thomas and Blikes critical to shoot induction. To this end, we fouhdt BAP at a
reported that the production of ethylene by theessive concentration of 2.00 mg.'lthe most suitable growing
cytokinin application caused the inhibition of imedes condition with regard to shoot initiation percerdd@9 % of
elongation and number of regeneration of tobacso. di explant produces shoots within six weeks) and nundfe
The maximum number of leaf and shoot fresh weighs w shoots per explant (three shoots per explant) mian length
recorded on media supplemented with 2.00 and 6 §0Im of 0.97 cm. (Table 3).
BAP, respectively. Similarly, [33] reported that xmaum o .
number of leaf and shoot fresh weight was obtaifteth 3.3.2. Effect of Kinetin Hormqneon Shoot I nduction
cotyledonary nodal explant of ‘korarima’ on medium None of the treatments induced shoot, rather lange
supplemented with high concentration of BAP, retipely. green calli were observed after six weeks (Figube Similar
Generally, increasing BAP concentration up to ajart '€Sults were observed on castor bean by [28].

Table 3. Effect of various level of concentration of BAPdiffierent morphogenetic responses of C. edulisledtyn node on MS medium after six week of
cultured.

BAP (mg. I') Shoot initiation Number of shoots per Shoot length per explant ~ Number of leaf per Shoot fresh weight per
percentage (%) explant (n) (Mean £ SE) (cm) (Mean * SE) shoot (n) (Mean + SE)  explant (g) (Mean + SE)

0.00 2 1.22+0.19 1.72+0.18 2.22+0.1¢ 0.266 + 0.02
0.50 334 1.33£0.00 152 +0.22 2.44+0.1¢ 0.339 +0.03
1.00 55 155+ 0.1¢ 1.07 £0.17 2.56+0.19 0.402 +0.08
2.00 89 3.00+0.38 0.97 £0.2% 3.22+0.19 0.446 £ 0.02
3.00 67 1.78 £0.19 0.77 £0.1¢f 2.22+0.1¢ 0.517 +0.04
4.00 33 1.33£0.00 0.67 +£0.16 2.00 +0.00 0.576 +0.00
6.00 2 0.78£0.19 0.32+0.16 1.67 £0.00 0.642 + 0.03
Mean 50 1.62 1.10 2.33 0.46

CV (%) 1.25 8.95 2.48 6.97 7.14

Means with same letter (s) in the same column arsignificantly different at 1% according to Dun&Multiple Range Tests (DMRT). CV= coefficient of
variation (%)

significant (p<0.05) effect on shoot multiplicatibat not on
shoot elongation. This interaction effect indicatieat the two
factors are dependent on each other for shoot piiotion
but not for shoot elongation &. edulisshoots

The maximum mean number of shoots (4.56 + 0.20) was
obtained on MS medium supplemented with 2.00 fh@AP
+6.00 mg. T GA; (Table 4; Fig. 3a), while lower shoots (1.11
+0.19 and 1.22 + 0.19, respectively) were recoffdet PGR
free (control) and BAP free + 2.00 mg.GA;. Shoots number
increased when the BAP concentration increasedyaldth
increased of GAconcentration in media.

(©)

Figure 2. Shoot induction of C. edulis from cotyledon nodaas on shoot
induction media supplement with different types\aamibus level of cytokinin:
a) 2.00 mg.t BAP; b) free hormone; ¢) 6.00 mg.BAP.; and d) 2.00 mg?|

kin @ (b)

o . Figure 3. Shoot multiplication and elongation of C. edulis amedia
3.3.3. Shoot Multiplication and Elongation supplemented with: a) 2.00 mg.BAP + 6.00 mg.1 GA; and b) free BAP+6
The analysis of variance revealed that BAP and; GAmg. I' GAs.
hormones had highly significant (p<0.01) effects shoot
multiplication and elongation; and their interactibad also ~ The mean longest shoot (2.97 + 0.04) was obtained o
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media supplemented with 6.00 mgGA; (Table 4; Fig. 3b),
while shortest shoot was recorded from PGR freat(ot).
The shoot length increased with the
concentration but it decreased when BAP conceatrati
increase in culture media. In addition dwarf shootsre
observed on higher concentration of BAP. Similautewas
obtained by [34] on Walnut trees.

Generally, these results showed that shoot pratifen was
influenced by the combination of BAP with GAthan
individually (Fig. 3a) This is due to the effect®f;on shoot

sheries 2014; 3(6): 453 457

elongation which resulted in longer shoot havimptential to
induce more number of bud than shorter shoot [88jen the

increasing ; GAconcentration GAincreased within similar level of BAP in

the media, it increased shoot proliferation. Howeve
increasing BAP concentration within similar levél®A; in
the media decreased the shoot length (Table 4)illtdgated
that the combination of BAP with GAenhanced shoot
proliferation but BAP alone had negative effect simoot
elongation. Similar result was reported by [36 af|d3

Table 4. Effect of BAP and GA3 on number of shoots indanésshoots length during shoot multiplication

Plant growth hormone (mg. I)

Number of shoots/ explant (Mean + SE)

Shoots length/ explant (cm) (Mean + SE)

BAP GA3
0.00 0.00 1.11+0.19 2.39+0.10
0.00 2.00 1.22+0.19 2.59 + 0.05
0.00 4.00 1.56 +0.20 2.72 +0.09
0.00 6.00 1.67 + 0.00 2.97 +£0.04
1.00 0.00 1.67 +0.06 2.25+0.07
1.00 2.00 1.78 +0.19 2.52 +0.07
1.00 4.00 1.89+0.19 2.60+0.10
1.00 6.00 3.78 +0.19 2.74 £0.08
2.00 0.00 2.22+0.19 1.39+0.15
2.00 2.00 3.89+0.1% 1.61+0.13
2.00 4.00 4.11+0.19 1.98+0.17
2.00 6.00 4.56 +0.20 2.03+0.12
Mean 2.45 2.32
CV (%) 7.51 4.15

Means with same letter (s) in the same column afsignificantly different at 1% according to Dun&Multiple Range Tests (DMRT). CV= coefficient of

variation (%).

4. Conclusion

Yeheb Cordeauxia eduligiemsl.) is a multi-purpose plant
where most parts of the plant are usable. Eveneifspecies
has multitude uses and has a potential to playla iro
ensuring food security in the region, the planthieatened
with extinction due to overexploitation. This, urm, has led
to poor or none natural regeneration. Generallig #tudy
found a permissible result to rescue rare, endemia]
endangered species through mass and continuousieplan
production within short period of time. In additiitrmay be
used as a baseline point for ex situ conservatizough
cryopreservation. This is the first attempvitro regeneration
of C. edulis. Hence, the aforementioned potebtalefits of
the outputs of this study can be reaped in thesanééuture
‘Yeheb’ conservation, research, and development.
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