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ABSTRACT

Micropropagation of Mirabilis jalapa , L. was achieved using a single node culture
technique. Whereas, nodal explants of in vivo plants were sterilized and successfully
cultured on MS medium supplemented with various levels of both BAP and NAA on three
stages. In the initiation stage, the medium consisted of Murashinge and Skoog medium,
supplemented with 30 gl of sucrose and the auxin NAA at 0.0, 0.1 and 0.2 mg/ in
combination with the cytokinin BAP at 0.0, 0.3 and 0. 6 mg/. In the second stage
(multiplication) the neoformed shoots on initiation medium were subcultured on the same
medium used for stage . Stage lll for rooting of necformed shoots was accomplished on MS
medium augmented with NAA at 0.2 mg/l. Mature nodal segment was established
aseptically and then multiplied i/n vifro and returned to ex vitro through several serial stages.
During the initiation stage the increase of NAA, caused a decrease in the number of leaflets
and grown buds /propagule against an increase in the number of roots/propagule .In the
meantime, the increase in BAP was associated with a decrease in shoot length and the
number of root/propagule, while the number of grown bud increased .in the multiplication
stage the increase of NAA caused decrease in the number of grown buds against increase
in the number of roots /propagule, meanwhile the increase of BAP lead to decrease in all
traits except an increase in the number of grown buds/propagule.
Key words: Mirabilis Jalapa . L., Micropropagation, plant tissue culture, initiation,
multiplication, rhizogensis, establishment, In vitro, in vivo ,gamma rays ,salinity.

INTRODUCTION

Mirabilis jalapa is conventionally propagated by seeds and no reports
have been published about traditional technigues of vegetative propagation
.and this will be tedicus when carry out on a large scale .Yet, no
publication regarding fn vitro propagation of this species ,unless- otherwise
stated elsewhere. Nevertheless, tissue culture could greatly increase the
normal multiplication rate of such selected plants inherited with desirable
traits in short time (Malavasi and Predieri, 1988). Hence, can provide a
source of clean material which has become increasingly important owing
to its significance for horticultural industry or for pharmaceutical one as a
medicai plant, too. Furthermore, achievement such in vitro propagation
could provide such preservation, also. Such rare articles have been
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published regarding tissue culture of Mirabilis jalapa; where Michele ef al.
(2007) reported a protocol for iri vifro regeneration and transformation
system for Mirabilis jafapa (Nyctaginaceae). Among the types of explants
and the different media tested, consistent shoot regeneration was obtained
only from nodal segments grown in a“régeneration medium consisting of
MS medium (1962) supplemented with 2 mg/ i BA , 2 mg/l ZEA and 1 mg/|
IBA. Then, much of the literature will be relevant to some other
ornamentals. For instance, Tamer and Mavituna (1987) reported that
callus, suspension and immobilized cell cultures of Mirabilis jalapa
synthesized both extracellular and intracellular proteinase. When compared
with the leaves of the oriyinal plant, the proteolytic enzyme activity was 54-
and 36- fold higher in cell suspension and callus cultures, respectively.
Some of the sucrose was converted to glucose and fructose by the
cultures, and all three sugars were consumed simultaneously. Suspension
and immobilized cultures also produced ethanol during batch cultivation
Also, Gon et al. (2005} developed a protocol for in vitro culture and
regeneration of Bougainvillea glabra . Whereas, MS medium + 3.0 mg A +
0.2 mg 2,4-DA+ 0.1 mg NAAA ,was the best combination for cailus induction
where the induction and differentiation rates were 78.2 and 25.6%,
respectively. Two types of shoots were observed, i.e the first type was
directly induced from the bottom of the stem segment and the second type
was from callus induced at the bottom of the stem segment. However, MS
medium + 2.0 mg BAA + 0.1 mg NAAA was the best for clump shoot
induction; where the rate of multiplication was 5.4, while ah increase in BA
and 2,4-D to 3.0 and '0:5-1.0 mg/ |, each in turn , resulted in leaf variation of
the regenerated plants. Also, MS medium + 0.2 mg BA/A+ 0.5 mg GA; /l+
0.1 mg NAAA gave the best results for efficient seedling culture.
Meanwhile, MS medium + 0.3 mg NAA/ was the best for root induction
where rooting rate was 88.3%. Likewise, Dwivedi et al. (2000) found that
treated rooted cuttings of chrysanthemum [Dendranthema sp.] with
different doses of gamma rays (1.0,-2.0kr), demonstrated different types of
morphological abnormalities in leaves and flowers. Chlorophyll variegation
in leaves and flower colour mutations were the most prominent of the
produced plants chimeric yellow ray florets were cultured in Murashige and
Skoog medium(1962) supplemented with 0.2mg/1 NAA, 1.0mg/ BAP
[benzyladenine], 3% sucrose and 0.8% bactoagar at pH5.6. Regenerated
plants were, successfully, transplanted to the field, where they flowered
true to type flower colour.Also, Mandal et al. (2000) treated rooted cuttings
of white flowered cv. "Purnima” and red flowered cv. "Colchi Bahar" of
Chrysanthemum morifolium with gamma rays. Sectorial somatic mutations
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in flower colour were detected for both the cultivars. Mutated ray florets
(yellow colour for both cultivars) were cultured on agar-solidified Murashige
& Skoog basa!l (1962) medium supplemented with sucrose and different
combinations of BAP, kinetin and NAA. Direct shoot organogenesis was
noticed within 2 weeks of culture initiation. The best regeneration was
obtained on medium supplemented with 0.2 mg/ NAA and 0.5 mgfl BAP.
Shoots regenerated from mutated ray florets were rooted in vitro and
transferred to in vivo. These plants fiowered true-to-type floret colour and
shape. These isolated yellow mutants were maintained vegetative and
have proved to be true-to-type in two successive generations, In the same
year, Nagatomi et al. {2000) found that, in Chrysanthemum morifolium, the
rate of flowers colour mutation was the highest in regenerants from petals,
followed by those derived from buds and leaves. In combined irradiation
and culture methods, chronic irradiation yielded a significantly higher flower
colour mutation rate and a wider colour spectrum than acute irradiation.
They, also, demonstrated that selection of a mutated coloured petal as
explants under chronic irradiation promaoted the induction of a wider colour
spectrum on the regenerants. With acute irradiation, damage to the
regenerated lines increased as the dose increased. Likewise, Kasumi ef a/.
(2001) investigated the effects of gamma irradiation on cormel explants for
inducing callus, somatic embryogenesis, and flower colour variations of the
regenerated plants in Gladiofus grandiflora cvs. "Traveler and Topaz". The
rate of somatic embryogenesis decreased as the exposure dosage was
increased. The total dosages of 100-200 Gy caused a 50 percent reduction
in the rate of callus formation and somatic embryogenesis. The flower
colour veriants occurred in cv. "Traveler "but not in "Topaz" one. The
frequency of flower colour variants increased, resulting in the appearance
of extremely deep colours and morphological variants when tissue culture
was used in combination with gamma irradiation. Most flower colour
variants were solid (i.e., nonsectorial-chimeric) variants. Their results
showed that the application of tissue culture technique in combination with
gamma irradiation could lead to a high frequency of variants, diversifying
the germplasm pool for breeding of other vegetatively propagated
ornamental plants.

Datta et al(2005) investigated the effect of irradiation on
Chrysanthemum morifolium cvs. "Flit, Puja and Maghi" ,on their plant
height and size of leaf and flower. Five solid flower colourffloret shape
mutants with slight changes in ray floret morphology were detected and
established. Khaing ef al. (2007) reported that the shoot cuttings of
Gymnostachyum zeylanicum were taken in order to subject them to
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mutations by gamma irradiation and colchicine treatments. The treated
plants had shorter, oval shaped and rounded-based leaves compared to
the large, oblong and tapering-based leaves in control plant. They, also,
showed early flowering and shortening of the flower stalk tc 5-7 cm in
length compared to the control (30-45 cm). However, all the dosages of
gamma treatments resulted in retarded growth compare to the control
plants. These plants showed dark green coloured leaves compared to the
control ones.

Regarding, the effect of gamma radiation on the development of salt
tolerant plants; Omar et al. (1988) investigated the effects of garmmma rays
and NaC1 on growth and cellular contents of soluble protein and nucleic
acids of Helianthus annuus. The optimal caulogenesis was formed by stem
segments cultured in MS medium enriched with 0.05 mg/ of 2, 4-dichloro
phenoxyacetic (2,4-D ) and 0.01 mg/l N-6 furfurylamino purine (kinetin).
Regarding the radiation sensitivity, based on fresh weight changes, the
presence of NaCl in the medium caused a significant reduction in callus
fresh weight. In general, contents of protein soiubfe, carbohydrates and
ribonucleic acid (RNA) and deoxyribonucleic acid {DNA) were increased at
2% NaC1 level. From viewpoint of agronomy, EI -Halim ef al. (1989)
exposed the Egyptian wheat grains of cultivar GIZA-157 to 0O, 2, 4, 8, 16, 32
and 64 K-rad gamma -radiation and germinated them in petri dishes
containing 0, 2000 and 4000 ppm NaCl. They recorded increasing in
germination rate, plant growth and yield characteristics after 2-8Kr seed
treatment, whereas ‘higher radiation doses decreased all the above
mentioned characters .However, germination rate, plant growth and yield
characteristics decreased with increasing salinity.

In addition, Yousef et al., (2007) reported that Alstroemeria grown
rhizome buds were cultured in vitro on MS basal medium (1962) with 3
different compositions of growth regulators (1, 0.2 mg A NAA with 1 mg /1
BA and 0.2 mg/ | |{AA with 1 mg /1 BA. Cuiltures were incubated in 18+ 2C°
at 16 h photoperiod. Four subcultures of explants were done on the same
fresh media with 3 weeks intervals. The results showed that in vive rhizome
bud produced the largest number of smalil rhizome and roots when the
explants were cultured previously on medium containing 0.2

mg A NAA with 1 mg 1A BA. The aims of this study is o propagate
Mirabilis jalapa in vitro via nodal cutting culture through initiation,
multiplication ,rhizogenesis ,ex vitro and in vitro establishment.
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MATERIALS AND METHODS

Initiation and maintenance of plant material (stage 0);the mother plant
material obtained from irradiated seeds with 2.0Kr and treated with 50 mM
NaCl, which germinated in pots of 30 cm diameter filled with peat moss and
sand (2:1) and put in the plastic house . Nodal cuttings of 3 months-old -
plants were cut and used to conduct culture experiments. Nodal cutting
were surface sterilized initially by a brief passage through 80%(v/v)
absoclute alcohol followed by immersion for 15 minutes in 200ml of
1.5%(viv) 'Chlorox’' bleach containing one drop (0.1ml) of Tween 20 .The
flasks were agitated, steadily, for 15 minutes manually and this process
was repeated using three changes wHh sterilized distilled water, After
decanting off the last change of water, a nodal cuttings were dissected from
the explants in a laminar flow hood. Each explant was consisted of the
lateral bud and small portion of stalk. These explants were cultured in glass
jars containing 15ml nutrient medium for 35 days .The medium consisted of
Murashinge and Skoog medium (1962), supplemented with 30 g/l of
sucrose and the auxin NAA at three concentrations; 0.00 (nil), 0.1 and 0.2
mg/l in combination with the cytokinin BAP at three concentrations,0.0 {ni),
3 and 6 mgA. This was referred to as the initiation medium (stage 1). For
proliferation or multiplication of shoots (stage II), the neoformed shoots on
initiation medium were subcultured on the multiplication media which were
MS medium supplement with NAA at three concentrations 0.00 (nil), 0.1
and 0.2 mg/l in combination with the cytokinin BAP at three concentrations
0.0(nil), 3 and 6 mg# .For rooting of neoformed shoots (stage 1ll), this stage
was accomplished on MS medium augmented with NAA at 0.2 mg/.
Murashing and skoog (1962) medium was used in all studies. Media were
prepared with MS medium via powder depending on the experiment .Stock
solutions of plant growth regulators were prepared separately and stored
in flasks in the cold room at (4C°).Sucrose concentration ( 3.0%,v/v} was
added to the media at the time of preparation of the media.Purified agar
(Agar —Agar technical ) at 0.7% (w/v) was added to solidify the used media
. For all experiments, media were adjusted to pH 5.7 using either 1.0M
NacH or 0.1M HCL prior to the addition of agar and before sterilization
using a Seybold Wien pH meter. In all experiment’s media were dispensed
into glass jar using a syringe to dispense the nutrient solution and boiled
agar per jar .All the autoclaving operations were carried out in an electric
autoclave for 20 minutes at 1.1 Kg ¢m 2 pressure and 121 C °. All
instruments used for culture were autoclaved as above —mentioned.
Subcultures instruments were immersed in 96 %( v/v) absolute alcohoi.
Culture jars were incubated in growth room at 25 C °, illuminated with 1.83
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m (48 TDL) fluorescent lamps (Philips) located 40 cm above the cuiture
jars, giving an average irradiance ca. 85 y moles/m¥s-1. These jars
provided with a high total amount of light including a high proportion in the
red wavelength which promote good leaf development. The following
characters were determined per propagule :

1- Mean number of formed leaflets / propagule

2-Mean shoot length(cm)/ propaguie
3-Mean number of formed grown buds propagule
4-Mean number of formed roots/ propagule

Numination regimes were set at 16 h photoperiods. However,
acclimatization of neoformed ramets ex vitro and establishment in vivo, the
ramets (rooted shoots), in general, were washed out of solidified medium
under running tap water, followed by immersing them into Rizolex-T50
WP(1g/) [From Sumitomo Chemical Co. Lid., Osak, Japan] fungicide for
30 sec. They were, then, transplanted ex vitro in small plastic pots (5x5),
containing an autoclaved soil mixture of peatmoss and sand at (1:1); and
finally placed under transparent plastic bags, toc maintain high relative
humidity, for hardening off. Twenty five days later , the plastic bags were
perforated for gaseous exchange and continued for hardening .After two
more weeks, the plastic bags were remaved and the acclimatized plantiets
were watered , as needed and fertilized , weekly, with N: P: K (2:1:1) to be
ready for transplanting to the field as shown in Fig (1).

Fig.(1). Neoformed ramets of Mirabilis jalapa , L. plants grown after 2
weeks ex vitro.
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Experimental design

Complete randomized design was followed in all experiments. Alt the
experiments were of factorlal type. Data Collected and statistically analyzed
according to Gomez and Gomez (1984) using SAS (Statistical Analysis
System) computer program. Least significant different (LSD) was used to
determine the significant difference between means . Probability levels of 1
and 5 present were taken ,generally for this respect .The significance
levels were represented as follows : probability at 1% =*", 5% =" and not
significant=NS.

RESULTS AND DISCUSSIONS

As for initiation stage, results of Table (1) revealed that applied levels of
NAA have exerted significant effects on the mean number of teaflets
formed per propagule; meanwhiie, BAP levels and their interaction with
NAA levels was not significant. It is cbvious that the mean value of the
given trait decreased, significantly, with increasing NAA levels, especially at
either 0.1 or C.2 mg/l, meanwhile, its absence resulted in the highest mean
valug. This finding could be attributed to the role of auxins in organized
tissue (such as nodal explants) being involved in the establishment and
maintenance of polarity (bipolar growth) including leaflets and buds
(George and Sherrington, 1984) and as shown in Fig(2).

Also, results of Table (1) exhibited that NAA levels have no
significant effects on the mean shoot length (cm.)/propagule; meanwhile,
BAP levels and their interactions exhibited significant effects on the given
trait. However, as BAP level increased, the given trait decreased especially
at the higher level (6.0mg/). This finding could be attributed to the BAP
mode of action on tissue culture growth where it encourages cell division
but inhibition shoot elongation (George et al/ .,2008). Respecting the
interaction between leveis of both studied variables ,it showed significant
effect — as indicated earlier — on the given trait .The highest mean value
was recorded due to the interaction between BAP and NAA at 0.00 and 0.2
mg/l, respectively (Fig .2A); meanwhile, the lowest mean value of the given
character was recorded due to the interaction of the between BAP and
NAA at 6.0 and 0.1 mgAl , each in turn . This result may be taken place due
supra — optimal level of BAP within the cells and tissue ,which reflected a
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(A)

(B)

Fig. (2): Initiation stage using explants of Mirabilis jalapa L. during the
experiments. The (A) morphogenesis and (B} rhizogensis on MS
mediurm +0.0.1 mg/l of NAA.

negative balance between both growth regulators and subsequently
recorded the lowest mean value (George et al .,2008) .

Results of Table (1) manifested that the mean number of formed
grown buds /propagule was affected by both studied variables ,meanwhile,
their interaction was not so .It was noticeable that as NAA level increased,
the number of formed grown buds decreased ; whereas, MS - NAA free
medium brought about the highest mean number of the given character
compare to the other two levels, which were not ,significantly differed from
each other. This finding could be due to the auxins mode of action, in this
context, where they inhibited the growth of axillary buds (George ef al .,
2008). On the other hand, there was a proportional relationship between
BAF levels and the given trait. As BAP level increased the given character
increased specially at 6.0mg/ (Fig. 3) compare to the lesser levels .This
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finding could be attributed to the mode of action of cytokinin in this respect,
where it stimulated of axillary's bud breaking and growth (Krikrian ef al.,
1987)

Fig. (3): Initiation stage using nodal explants of Mirabilis jalapa , L.
during the experiments grown on NAA - free -MS medium and
6.0 mg/ BAP.

Results of Table (1) disclosed the effect of both applied growth
regulator's levels and their interaction on the mean number of roots formed
fpropagule .It is obvious that both factor levels and their combination
exerted highly significant on the given trait .Regarding the main effect of
MAA levels, there was a proportional relationship between NAA levels and
the given trait, meanwhile, as NAA level increased the given trait especially
at 0.2 mg/l (Fig 2 B). This finding could be attributed to the major function of
auxins for inducing rhizogenesis, whereas, they usually encourage
adventitious root formation (Krikrian et al ., 1987). On the other hand, there
was an inverse relationship between BAP levels and the given ftrait, in
which as BAP level increased the given trait decreased, especially at either
3.0 or 6.0 mg A. This result could be taken place due to the effect of
cytokinins on inhibition of the root formation (George and Sherrington,
1984). Also the interaction between BAP and NAA at 0.00 and 0.2 mgl
respectively ,results in the highest mean value ;meanwhile the lowest
mean value of the given trait was achieved due to the interaction between
BAP and NAA at 6.0 and 0.00 mg/ ,each in turn .However the ratio
between NAA and BAP played a crucial role for inducing the rhizogenesis
of propagules grown in wvitro (George and Sherrington,1984).Regarding
multiplication stage; results of Table (2) demonstrated that BAP levels
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alone exerted significant effect on mean number of leaflet formed
fpropagule  on the multiplication stage, whereas, the auxin's levels and
their interaction had no significant effect in this respect . Concerning the
main effect of BAP; culturing the nodal cutting on BAP —free— medium
resulted in the highest mean value, meanwhile as the BAP levsl increased,
the given trait decreased as shown in Fig (4).This finding could be
attributed to the carry- over the auxin and cytekinin levels within the
cultured tissues (George ef af .,2008). As for the mean value of shoot
length character, data of Table (2) declared that levels of NAA have no
significant effect on the mean value of shoot length of Mirabilis jalapa
nodal cuttings cultured on multiplication medium ,but BAP levels and their
interactions showed significant effect on the given trait ,in this context
.Regarding BAP levels ,as it increased especially at the highest level (6.0
mg/l), the given trait decreased significantly, compare to the lesser levels
as shown in Fig (3).This finding could be taken place due to the higher
applied {evel of BAP which exerts inhibitory effect on the given trait (George
et al .,2008).The interaction between both NAA and BAP at 0.1 and
3.0mg/, respectively brought about the highest mean value of the defined
character, while the lowest cne was true under the combination of NAA and
BAP at 0.1 and 6.0 mg/, eonsecutively.

Results of Table (2}-revealed that the different levels of NAA and PAP

and their combinations affected significantly the mean number of buds
formed /propagule. However, there was a proportional relationship between
BAP levels and mean-number of grown buds formed/propagule as shown

“in Fig.{3).This finding could be explained &1 the basis of mode of action
of cytokinin's actioh in enhancing proliferation of axillary buds as reported
earlier by (Krikrian ef al/,1987) .On one hand ,there was an inverse

refationship between NAA levels and the given trait as shown in Fig.(3)

Also, this finding could be attributed to the auxin's mode of action in

affecting ,adversely ,the given trait as indicated earlier by {George et a/

.,2008) .However ,the interaction between NAA and BAP at 0.00 and

6.00mgA achieved the highest mean value of the given trait ,meanwhile, the

lowest mean value of the given trait was recorded due to the interaction

NAA and BAP at 0.2 and 0.00 mgA ,each in turn and as shown as Fig .(3)

.Results of Table (2) elucidated that the different leveis of NAA and BAFP

had significant effects on mean number of roots formed per propagule, but

their interaction was insignificant. Again, there was a proportional

relationship between NAA levels and the given trait, in which as NAA level

increased, the given character increased, especially at 0.2 mg/, but, there

vice versa was true in case of BAP, notably at 6.0 mg/l, in which the lowest
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mean value of the given trait. These findings confirm the above —related
results in initiation stage, and the same interpretation is true too as shown
in Fig.(3).

Fig. (4).Multiplication stage of Mirabilis jalapa , L. using nodal cutting
explants after 35 days of growth in vitro.

Acclimatization of Mirabilis jalapa, L. plants ex vifro and
establishment in vivo. Ramets (rooted shoots) of Mirabilis jalapa , L. that
rooted readily after 5-7 days on MS-medium augmented with 0.2 mgi NAA
as reported earlier were transferred into ex witro (Fig. 5) and in vivo (Figs. &
a and b).The survival rate of transplants during the study was 100%.The
transplanted in vitro grown plantlets were raised-up healthy, uniform and
expressed normal appearance in their growth habit leaf shape, flowering
flower colour(Fig.7).In conclusions ,the in vifro propagation of desirable
Mirabilis jalapa , L. plants demonstrates the potentiality and possibility of
initiation multiplication ,rhizogenesis ,and acclimatization ex vitro and in
vifvo of this species, vegetatively successiully via nodal culture technique
.Exploiting the advantages of this technique could lead to (a) stability of the
mutants and /or desirable salt tolerant plants ,and (b) multiplying of this
genus on a large —scale through direct organogenesis of organized tissue
(using nodal culture ) of specific and/or desirable genotypes.
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Fig. (5). Mirabilis jalapa , L. plantlet raised-up in vitro, after
acclimatization, showing its healthy and normal growth.

Fig. (6 a). acclimatization and establshmnt of neoformed Mirabilis
jalapa , L. plantlets ex vitro.

Fig.(6 b). Vegetative growth of Mirabilis jalapa . L. plants grown after
10 weeks ex vitro.
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AT

Fig.(7). Flowering of Mirabilis jalapa , L. plants grown in vivo after 12
weeks ex vitro.

In conclusion, the in vitro propagation of desirable Mirabilis jalapa , L.
plants demonstrates the potentiality and possibility of initiation multiplication
rizogenesis, and acclimatization ex vitro and in vitro vegetatively
successfully via nodal culture technique. Exploiting the advantages of this
technique could lead to (a) stability of the mutants and /or desirable salt
tolerant plants ,and (b) multiplying of this genus on a large —scale through

direct organogenesis of organized tissue (using nodal culture:) of specific
and/or desirable genotypes.
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Table (1). Effect of different levels of NAA and BAP (mg/) and their
combinations during initiation stage on nodal cuttings of
Mirabilis jalapa, L. cuitured in vitro for 35 days.

Cha. BAP NAA levels {mg/)
Levels Mean Significance
{mg/1) 0.00 0.1 0.2 BAP BAP x_NAA

Mean number of 0.0 14.64 12.31 11.33 12.76a NS

formed leaflets / 30 12.60 12.33 11.31 12.08a

propagule 6.0 12.63 1260 11.00 1207a

Mean(NAA) 13.29a 1241b  11.21b - T

L.S.D.(0.05) )

Mean shoat 0.0 4.00 401 566 4.33a o

lengthicm)/ 30 364 3.56 3.32 377a

propagule 6.0 266 233 2.66 2.33b o

Mean(NAA) 3.43a 332a 3.7/a

L.8.0.{0.05) 1176
“Mean number of 0.0 11.00 30 833 7.01 B.78¢c NS

formed buds 13.33 8.65 9.66 10.55b

propagule 6.0 14.65 10.33 930 11.42a

Mean(RAA) 13 00a 911b  B.650 '

tsg(0o0sy - - ==
“Mean number of 00 10.01 1033 11.07 10.44a -

formed roots/ 3.0 6.6 10.30 10.00 B.96b

propagule 6.0 232 5.33 932 5865¢
 Mean(NAA) 6.31c 865b 10.13a -

L.5.0.{005) 221

Values marked with the same alphabetical letters, within comparable group
of means, do not differ significantly, using L.S.D. at 0.05 fevel of probability
** = Highly significant at the 0.01 level of probability.

NS = Not Significant.
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Table (2). Effect of different levels of NAA and BAP (mg/) and their
combinations during multiplication stage on nodal
cuttings of Mirabilis jalapa , L. cultured in vitro.

Cha. BAP NAA levels (mgA)
Levels Mean Signific
{mg/ ) 0.00 0.1 0.2 BAP BAP x
Mean number of 0.0 14.33 14.65 14.64 14.51a
formed leaflets / 3.0 13.21 13.32 13.33 13.28b
propagule 6.0 13.19 13.10 13.00 13.09b
Mean(NAA) 1357a 13.66a 13.65a
LS D.(C.05)
Mean shoot 0.0 5.00 4.65 433 4.66a
length(cm)/ 3.0 3.66 6.00 4.63 4.77 a
propagule 6.0 2.00 2.66 532 3.67b
Mean{NAA) 4.55a 4.11a 4.42a
LS D(0.05)
Mean number of 0.0 11.32 10.66 7.32 9.74¢c
formed buds 3.0 13.32 9.67 10.00 11.00b
propagule 6.0 15.65 11.00 10.65 12.44a
Mean{NAA) 13.44a 10.42b 9.33b
L.S.D.(0.05)
Mean number of 0.0 11.31 11.32 14.65 12.44a
formed roots/ 3.0 8.61 10.32 10.01 9.64a
propagule 6.0 3.66 9.60 10.34 7.86b
Mean(NAA) 7.85b 10.41ab 11.66a
L.5.D.(0.05)

Values marked with the same alphabetical letters, within comparable
group of means, do not differ significantly, using L.S.D. at 0.05 level of
probability.

** = Highly significant at the 0.01 level of probability.

NS = Not Significant.
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Lf-}'“ addall
CaBady Llaze daglall Jaadally Lala dadily Jalaall L ud ol jUs)
Jarall z A ASe )

TS AN dea Jlex daas TV gl Gua S sl Aot
Alaadl 59 dakild. *c ** g0 ga.’\ﬁ deaa deaa Cwall alaa
Apaluy) dasls — gl Ao bl 40 40Cuy) dxala — 3L Ll de )3l A0

o1y S A0 ) 4mh) e 8 3 lamall JBSYL Aalall bl g
eoibaga o sliaall Akl Aaul 4l Cud 2010-2009 e Apuull dedls LA Ul
cin ial 5 sl 5 A0 Alage . ALY Alape LD i Ll Al o 5 (RAAEN dlaje 1!
mSals gy Gy Sy atatlyge U 3 o) o L ek g (AEL Sial) VY S e
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(BAP) sy siet Lin i,y (0.0, 0.1, 0.2 mgft) S afNAA) o) Ao i
3 aie jlal coal 5 eaSly < 38w aba 30 4 tlas (0.0, 3.0, 6.0 mg/ly =bS s
aje Lol DISSVY leadiad 2355 5,7 Al 458 5 Llaganll 4y Jania &5 (/) B/ 7
Skl gl i AR Al e e AafUl Bl Agilall sebdl B LT leh & Zus toie b
S5 aladiid ae ol Dl it 8 el a8 1 0l Aage Ll AL SLSEN i
S S ey 3at o5 Al Al eBa¥l il B¢ el Jal e Y abade 0.2 s
o aml alage ol anSY) 8 salih of Al Copedsl sl A lgie ) S LY gl
0.2 sie Lalk 22l o) Cua o gpiadl 232 ae M Lk Al 2pay g iyl e el
ney GSsudl 3805 gpedl) fpend sl O GuuSe ADle 35 cpb B Gl 5 plalel
Ao Dl axed daugie el jelal gl ga Sl S % Tl of s B 0
colS; %100 CulS Jarall 7l deyjiall dpall Bl A o) ol Cell 1S LBY) Wa s

c oY il aa paill Aippdag JlaYH Cply Appll UK (B gl Faclill !
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