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ABSTRACT

Shoots of Lilium longiflorum produced in vitro
in the second part of this study were used in the
current work.

The significant highest number of roots was
achieved with IBA at 5 ppm. Highest roots num-
ber in case of NAA was significantly lower than
the previous one, and was induced at 0.50 ppm.
The significant longest roots were obtained with
IBA at 10 ppm. The longest roots with NAA (at
0.25 ppm) were shorter than those obtained with
IBA.

The “Peat moss + Perlite” medium surpassed
other media significantly in inducing the longest
and heaviest plantlets, longest roots, the highest
number of green leaves and shoots content of total
chlorophyll.

INTRODUCTION

The genus Lilium, of the family Liliaceae, con-
sists of about 80 species and a considerable num-
ber of varieties and hybrids. Easter lily (Lilium
longiflorum) is undoubtedly the most commonly
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used as container plant. (Everett, 1981). The aim
of this study was to establish an applicable proto-
col for the rapid micropropagation of Lilium
longiflorum in order to get both plants for flower-
ing and bulbs for planting.

Rooting

Auxins, either endogenous or synthetic, are
welknown rooting promoters. Aswath ez al (2003)
mentioned that in the absence of NAA, the initia-
tion of a single roots was observed on shoots of
gerbera (cvs. GJ-1, GJ-2 and GJ-3). The presence
of NAA in the media induced the formation of
multiple adventitious roots. As auxins vary in their
chemical configuration, the types of auxin used
might have a great effect on the plant material.
The overall difference between IBA and NAA in
their effects might be attributed to the fact that
IBA is heat liable and decomposed during auto-
claving while NAA is not denatured as mentioned
by George (1993). Karwa (2003) stated that the
MS medium without auxins resulted in very poor
or no rooting of Citrus reticulata Blanco (Nagpur
mandarin). In some instances, however, it dosen’t
matter whether the auxin used was IBA or NAA
as they behave similarly. Zobayed and Saxena
(2003) stated that IBA or NAA effectively in-
duced new roots (32 roots/explant) of St. John's
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worl (Hypericum perforatum, Fam, Clusiaceae)
cv. 'New Sten'.

Auxin level in the media exerted a great effect
on the cultered shoots and the expected roots,
Aloufa et al (2003) on Ximenia americana (Fam.
Oleaceae) mentioned that a low concentrations of
IBA (0.1 ppm) was effective to promote roots
formation on shoots of these plants. WeiMei and
FengYu (2003) mentioned that in the 1/4-strength
MS inedium supplemented with IBA at 0.4 ppm,
the rooting ratc of Actinidia macrosperma shoots
(Fam. Actinidiaceae) was 100%. The presence of
IBA at 1 mg in the media gave the best rooting
induction as mentioned by LiJun (2001) on
Spathiphyllum floribundum, TingHao ef al (2002)
Sinningia speciosa, Hosoki et al (2003) on choco-
late cosmos (Cosmos atrosanguineus). In the same
tegard, LiJun (2001) on Spathiphyllum floribun-
dum and Singh et al (2003) on Petunia hybrida
nana reported that media containing NAA at | mg
were the best for rooting. YanJuan et al (2002)
stated that the most suitable medium for rooting of
Michelia (Fam. Magnoliaccae) was that contained
IBA at 3 ppm. However, some plant material can
do without auxins in the media. Khan et al (2004)
on local and exotic garlic cultivars ascertained that
the micro shoots of these plants were roots on me-
dia without auxins. On the other hand, auxins
sometimes affected rooting negatively, particularly
at certain levels. Mederos-Molina (2003) stated
that the use of ecither IBA or NAA at 0.2 ppm,
decreased the rooting capacity of Chamaecytisus
prolifer (Fam. Fabaceae) shoots.

Acclimatization

Plantlets developed in vitro are very suscepti-
ble to the environmental conditions ex vitro. The
stage of acclimatization is a very important proce-
dure for the tissuc culture process to be a profit-
able onc. Components of the potting mixture play
a big role in rendering acclimation a success.
XinPing et al (2003) stated that the transplanting
substrate for the in vitro produced Rhododendron
simsii was composed of one part of peat soil and
one part of perlite. KwangSoo and GitVon (2004)
found that when planted in plastic pots filled with

1:1 peat tmoss and sand, plantlets of Drosera pel- '

tata (a tuberous sundew), a carnivorous plant, sur-
vived and exhibited normal development. Vaidya
and Bansal (2004) stated that plantlets of Bombax
ceiba were hardened and transferred to pots
containing sand and soil (1:1).
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MATERIALS AND METHODS

This is the third part of a study carricd out in
the Tissue Culture Laboratory of the Transplant
Production Project, Faculty of Agriculture, Ain
Shams Uriversity through three successive years
(2002-2004). -

Glass jars of 11.5 cm height x 6.5 cm diameter
with their polypropylene caps were used: Mura-
shige and Skoog 1962 (MS) basal medium was
prepared. This medium containcd, in addition to
the prescribed salts and vitamins, 30 g/l sucrose, 7
g/l agar and differcnt concentrations of one of 2
auxins in experiment 1. It was adjusted to pH 5.8.
Jars were filled with 40 ml of the MS medium,
and autoclaved at 121°C for 20 minutes under
1.05 kg/cm® pressure, left to cool and stored at
25+2°c for one week before being used in order to
exclude contaminated jars.

LExperiment 1: Rooting

A completely randomized experiment in a fac-
torial design was carried out to study two factors
affecting rooting process, i.c. the types of auxin as
a main plot and the concentrations used as a sub-
plot, each subplot comprised 5 replicates (jars),
with one shoots in every jar. The two auxins used
were  l-naphthalene acetic acid and 3-
indolebutyric acid, referred to for short as NAA
and IBA, respectively. Thesc two auxins were
uscd at concentrations of 0. 0.10, 0.25, 0.50, 0.75,
1.0,2.5,5.0,7.5, and 10 ppm.

Shoots of Liliwm longiflorum grown in vitro (in
the second part of this study) wcre inocubated in
thesc jars in ascptic conditions. After inoculation,
jars were incubated at 25/20°C (day/night) +2°C,
70% rclative  humidity. Two  fluorescent
tubes/shelf were installed at 30 cin above éxplants
to provide light intensity of 2200-2400 lux at ex-
plant level.

Data obtained in this experiment were: plantlet
weight (g), shoots length (cm), leaves number,
roots number, roots weight (g), roots length (cm),
roots diameter (mm) and shoots content of total
chlorophyll (ng/g fresh weight).

Experiment 2: Acclimatization

The acclimatization process startcd by subcul-
turing plantlets produced in the previous rooting
stage into ¥2 MS medium (sucrose and salts at half
strength) supplemented with IBA at 0.1 ppm for
growth enhancement. One month later jar caps
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were loosened gradually for | week before remov-
ing plantlets to small plastic cups containing steril-
ized acclimatizalion media according to 4 regimes
or treatments i.c.:

I - Peat moss.

2 - Pcat moss + sand (at 1:1 v/v)

3 - Peat moss + perlite (at 1:1 v/v)

4 - Pcat moss + Y4 MS (plantlets were put with
their roots inmersed in % MS liquid medium in
plastic cups (7 x 8 cm) as a transient step for |
week before being planted in peat moss).

All these treatiments were replicated 4 times
and arranged in a completely randomized design.
Thesce plastic cups were covered with polyethylene
bags, which were perforated after one week before
being removed ultimately. Total chiorophyll con-
tent was determined in shoots using the method
described by Moran (1982).

N.B.: all weights measured were fresh ones.

Data of these experiments were statistically
analyzed using SAS 1995 computer program, and
means were compared by L. S. D. method accord-
ing to Snedecor and Cochran (1980).

RESULTS AND DISCUSSION

Experiment 1- Effect of auxin types and con-
centrations on Lilium explants

1-1- Effect of auxin types and concenfrations on
plantlet weight (g) Table (1)

a~ Auxin types had a significant influence on
plantlet weight. Plantiets grown in the pres-
ence of NAA were significantly heavier
than those grown in media supplemented
with IBA.

b— Plantlet weight was significantly affected
by auxin concentrations. As this concentra-
tions increased from 0 to 7.5 ppm, plantlet
weight increased from the lowest level to
the highest one. When the concentrations
was raised to 10 ppm, a decreasc occurred
insignificantly.

c— A significant interaction cffect was detected
between auxin types and concentgations on
plantlet weight. In media supplemented
with IBA, plantlet weight increased as the
concentrations rose from 0 ppm to 7.5 ppm.
At 10 ppm of IBA this weight decreased in-
significanlly. The case with NAA was

somewhat different. Plantlet weight in-
creased to the significant highest weight by
raising NAA level from 0 10 2.5 ppm, re-
spectively. More increasc in NAA level
from 5 to 7.5 and 10 ppm reduced this
character gradually, though insignificantly.
In this concern, Saadat and Hennerty (2002)
stated that for rooting of Persian walnut (Juglans
regia) shoots, media containing IBA at 0.01 o5 0.1
mg/litre were significan(ly better than media con-
taining IAA for shoots fresh weight, but neither of
them was significantly different from media con-
taining NAA at the same concentrations. Aloufa et
al (2003) rcported that the medium supplemented

with 0.1 ppm IBA improved number of
roots/shoots of Ximenia Americana (Fam.
Oleaccae).

1-2- Effect of auxin types and concentrations on
shoots length (cm) Table (1)

a- NAA was significantly the causative agent
for producing longer shools compared to
those grown in the presence of IBA.

b— Auxin concentrations affected shoots length
significantly. Auxin free media produced
the significant shortest shoots. The more the
auxin level increased from 0.10 to 2.50 ppm
the more the shoots length increased. More
auxin levels up to 10 ppm, resulted in
shorter shoots.

c~ There was a significant effect for the inter-
action between ‘auxin types and concentra-
tions on shoots length. IBA in the media at
concentrations from 0 to 2.5 ppm induced a
gradual incrcase in shoots length. Higher
IBA levels, from 5 to 10 ppm, affected
shoots length negatively. When the growth
regulator used was NAA, the same trend
was adopted with some alterations. The
significant longest shoots were obtained at
1 ppm. Higher levels of NAA had also the
same negative cffect.

Mendes (1999) stated that the best results for
shoots length of Thymus mastichina plantlets were
observed with 1 mg/l NAA. Aswath et al (2003)
stated that the shoots height of gerbera (cvs. GJ-1,
GJ-2 and GJ-3) was highest (4.9 cm) in media
containing NAA at 2 mg/litre, Bekheet ef al
(2004) mentioned that IBA at a copcentrations of
2 mgflitre gave the best results of shoots height of
onion explants. '
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Table 1. Effect of auxin types and concentrations on vegetative growth / plantlet and chlorophyll content .

Plantlets weight (g) Shoot length (cm) Leaves number/ plantlet _ Total chlorophyll (mg/g)
Auxin type
Conc. (ppm)
Mean of Mean of Mean of Mean of
[BA NAA IBA NAA IBA NAA IBA NAA
Conc. conc. conc. conc.
0.00 059k 0.72jk 065e 841h 10.92g 92661 485 420 453c¢ 267cd 2.26¢-f 2.46bc
0.10 095i-k 1.38hg 1.17d 9.47h 13.14ef 11.30e 685 950 8.18ab 5.04a 1.72d-g 3.38a
0.25 090i-k 1.78ef 134d 9.38h 1488b-d 12.13de 6.65 920 793b 490a 158e-g 324a
0.50 1.00hj 224cd 162¢ 10.87g 14.86b-d 12.90cd 7.05 9.65 835ab 427ab 1.35fg 28lab
0.75 1.07 h-j 2.52b-d 1.80bc 1094g 16.04ab 1345c 645 1060 853ab 3.25bc 1.25fg 2.25b-d
1.00 1.28hi 261bc 195b 1261f 16.37a 1449ab 6.31 980 8.06ab 327bc 1.34fg 2.32bc
2.50 1.70fg 3.16a 243a 1431ce 15.75ab 1503a 6.75 985 830ab 2.60ce 1.18g 1.89c-e
5.00 2.17de 3.01a 259a 1383d-f 153lac 1457ab 760 985 B873ab 185dg 10lg 143e
7.50 23lcd 3.02a 266a 13.86d-f 13.79d-f 13.82bc 8.35 1245 1040a 192d-g 1.15g 1.54de
10.0 2.19d 289ab 254a 13.70d-f 13.70d-f 1381bc 6.80  7.40 7.10 162d-g 1.14g 1.38e
Mean of 314a 140b
1.42b 233a 11.73b 14.50a 677b 925a
type
LSD at 5% 033
0.12 0.44 1.10
of Types
1.SD at 5% 0.74
0.28 0.98 2.46
of Conc
LSD at 5% 1.05
0.39 1.39 N.S.
of Inter.

1-3- Effect of auxin types and concentrations on

leaves number Table (1)

a- Auxin types affected leaves number signifi-

cantly. NAA effect was significantly supe-
rior to that of IBA, as leaves number was
higher with NAA compared that with IBA.

b- Auxin concentrations exerted a significant

influence on leaves number. The presence
of auxins at concentrations from 0.1 to 5
ppm raised this number to a somewhat
higher level. At the concentrations of 7.5
ppm there was an abrupt significant in-
crease in leaves number. Further increase in
auxin concentrations reduced this number
significantly.

c— The interaction between auxin types and

concentrations did not have a significant ef-
fect on leaves number. However, lowest
significant leaves number was found in the
media free of auxins. At 7.5 ppm the high-
est leaves number in the IBA treated plants
was lower, while the significant highest

leaves number in the NAA treated plants
was higher.

1-4- Effect of auxin types and concentrations on
shoots content of total chlorophyll (mg/g
shoots fresh weight) Table (1)

a - Shoots content of total chlorophyll was sig-

nificantly influenced by auxin types. Media
incorporated with IBA induced significant
higher shoots content of total chlorophyll
than those supplemented with NAA.

b - Auxin concentrations had a significant ef-

fect on shoots content of total chlorophyll.
Auxin concentrations of 0.10 ppm resuited
in the significant highest content. At 0.25
ppm this content decreased, though insig-
nificantly. As auxin concentrations rose
more and more to 10 ppm, shoots content of
total chiorophyll decreased more and more
to the smallest significant level.

¢ - The interaction between auxin types and

concentrations exerted a significant influ-
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ence on shoots content of total chlorophyll.
The presence of IBA at the lowest concen-
trations in the media, i.e. at 0.1 ppm, in-
creased content of total chlorophyll to its
significant highest level. The more the IBA
concentrations rose after the previously
mentioned level, the more the deterioration
in this content. On the other hand, supple-
menting NAA to the media had a negative
effect on shoots content of total chloro-
phyll. From 0 to 10 ppm of NAA this con-
tent decreased to the significant lowest
level.

1-5- Effect of auxin types and concentrations on
roots number Table (2)

a - Roots number was significantly influenced
by auxin types. Roots of plantlets grown on
media supplemented with NAA were
greater in number than those induced by the
presence of IBA.

489

In this respect, Pudake and Dhumale (2003)
found that among the different combinations in-
volving auxins (IBA or NAA) tested for rooting of
Chlorophytum  borivilianum shoots, IBA (3
mg/litre) was relatively better. Ghanti et al (2004)
transferred in vitro shoots of Phyllanthus amarus
(P. niruri) into rooting medium containing differ-
ent concentrations of IBA or NAA. They reported
that the highest number of roots was induced in
the medium containing 0.5 mg IBA/litre. Maurya
et al (2004) working on Rosa hybrida cv. Rakta-
gandha found that the highest values for number
of primary roots per plantlet were higher with IBA
than with NAA supplementation.

b — Auxin concentrations affected roots num-
ber significantly. As auxin concentrations
rose from O to 2.5 ppm, roots number in-
creased significantly. Although the great-
est roots number was that achieved at 5
ppm, all values resulted by auxin concen-
trationss from 2.5 to 10 ppm were not
significantly different.

Table 2. Effect of auxin types and concentrations on roots growth / plantlet.

Roots number / plantlet

Roots weight (g) plantlet Root length (cm) Root diameter (mm)
Conc. (ppm) Auxin type
BA NAA Mean of NAA Mean of IBA NAA Mean of BA NAA Mean of]|
conc. _ cone. conc, conc.
0.00 485h 445h 465e¢ 007h 007h 007f 20fh 209g 205¢ 0921 1.00i 096f
0.10 10.65g 1040g 1053d 0.I5h 0.J2h 0.14ef 271be 228ef 249ab 1.21hi 1.40ih 1.31ef
0.25 1005g 17.20ef 13.63c 0.24f-h 023fh 024de 2.65ce 274be 270ab 131hi 1.90f-h 1.61de
0.50 13.50fg 23.25b-d 18.38b 0.21 gh 04le-g 031cd 2.83b-d 22Bef 255ab 1.28hi 2.73¢ce 2.00cd
0.75 1202g 21.95b-d 1698b 0.23f-h 049c-e 036cd 3.13ac 240df 276a 1.63g-i 3.15bc 2.39bc
1.00 13.05fg 21.40ce 17.23b 022fh 0.69bc 046¢ 3.15ac 234d-f 274a 139fh 385b 289b
2.50 21.35c-e 22.25c-e 21.80a 045df 137a 091b 321ab 1.69g-i 245ab 220e-g 538a 3.79a
5.00 27.70a 21.15c-¢ 2443a 086b 14la 1.13a 3.19ab 152hi 235bc 3.00cd 5502 425a
7.50 25.85ab 22.00c-e 2393a 066bd 135a 1.00ab 346a 166gi 256ab 2.53cf 558a 405a
10.0 25.00ac  1940de 2220 0.66b-d 149a 107a 356a 1.29i 243ab 229d-g 585a 407a
Meanof types  16.40b  18.35a 037b_ 0.76a 299a 203b 1.83b_ 363a
LSDat 5% of 1.38 0.07 0.17 025
Type
LSDat5% of 3.08 0.16 037 0.55
Conc
LSDat5% of 4.36 0.23 0.53 0.78
Inter.
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In this concern, Atta-Alla ef al (2003) stated
that rooting of proliferated shoots of Bombax
malabaricum (B. ceiba) was on MS medium con-
taining 0, 0.5, 1, 2 or 3 ing IBA or NAA/litre. IBA
and NAA at low concentrations resulted in the
highest number of developed roots.

¢ — There was a significant effect for the inter-

action between auxin types and concentra-
tions on roots number/plantlet. In media
supplemented with IBA, the significant
greatest number of roots was achieved at 5
ppm. Greatest roots number in case of NAA
was significantly lower than the previous
one, and was induced by the presence of
only 0.5 ppm. Higher levels of either IBA
or NAA, up to 10 ppm, affected roots num-
ber adversely.

Auxins types and concentrations affected roots
number to a great extent as mentioned in a lot of
reports, However, the effective range of concen-
trations may vary according to auxin types and
plant material. Wynne and McDonald (2002)
remarked that maximum rooting densitics (roots
number) of Betula pendula were achieved in vitro
using relatively low levels of IBA (0.08-0.15
ppm). Owies et al (2004) studied the in vitro root-
ing of Gundelia tournefortii (Fam. Asleraceae).
They reported that the best result in terms of roots
number was achieved at 0.5 ppm NAA or 2 ppm
IBA.

Mendes (1999) statzd that the best results for
roots number of Thymus mastichina plantlets were
observed with | mg/l NAA. Prashantha ef al
(2004) reported that IBA and NAA proinoted root-
ing of the microcutting of sweet carambola (Aver-
rhoa carambola) regardless of concentrations,
with IBA at 1 mg/litre promoting the highest
number of roots.

1-6- Effect of auxin types and concentrations on
roots weight (g) Table (2)

a— Auxin types had a significant effect on roots
weight. NAA application resulted in a sig-
nificant heavicr roots compared to those
produced by means of IBA.

b- A significant effect on roots weight was
achieved b:- auxin concentrations. When
auxin concentrations increased from 0 to 5
ppm, roots weight increased significantly to
the - highest significant level. Further in-
crease in auxin concentrations from 7.5 to

Hashem; Asinaa Abdel Gayed; Shadawy and Warda Aly

10 1ppm, resulted in an insignificant de-
créase in roots weight,

c— Thers was a significant interaction between
auxin types and concentrations affecting
roots weight. Incorporating IBA in the me-
dia at concentrationss from 0 to 1 ppm in-
duced increments in roots weight, signifi-
cant in some steps. When IBA level was
raised from 2.5 to 5 ppm, roots weight in-
creased significantly. At higher levels of
IBA, i.e. 7.5 and 10 ppm, roots weight de-
creased, though insignificantly the two lev-
els. With NAA at concentrationss from 0 to
! ppm, roots weight increased gradually,
sometimes significantly. A significant and
abrupt increase occurred by using NAA at
2.5 ppm where roots weight soared up. At
higher NAA concentrationss, from 5 to 10
ppm, roots weight fluctuated insignificantly
to the highest record of roots weight at 10
ppm NAA.

1-7- Effect of auxin types and concentrations on
roots length (cm) Table (2)

a — Roots length was affected significantly by

auxin types. IBA in the media resulted in
roots being significantly longer than those
produced in the presence of NAA.
Bekheet ef al (2004) mentioned that IBA at
a concentrations of 2 mg/litre gave the best
results of roots length of onion plantlets.
Prashantha et al (2004) reported that IBA
and NAA promoted rooting of the micro-
cutiing of sweet carambola (Averrhoa
cerambola) regardless of concentrations,
with IBA at | mg/litre promoting the high-
est elongation of roots.

b ~ Auxin concentrations exerted a significant
effect on roots length. Roots became longer
as auxin concentrations increased fro 0 ppm
to 0.1 ppm. Roots length at concentrationss
of 0.25 and 0.50 ppm did not differ signifi-
cantly from the later record. At concentra-
tionss of 0.75 and 1.00 ppm roots length
reached the significant highest level with no
significant difference between the last two
figures. As concentrationss increased more

. from 2.5 1o 10 ppm, this character de-
" creased, sometimes significantly.
A significant effect for auxin lypes and
concentrations was detected on roots
length. Roots got longer as IBA concentra-
tions increased from O to 10 ppm, when the
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significant longest roots were obtaincd. On
the other hand, roots length increased sig-
nificantly as NAA concentrations increased
from 0 to 0.25 ppm. At highcr NAA con-
centrationss, roots length decreascd signifi-
cantly to its lowest level.

Mendes (1999) stated that the longest roots of
Thymus mastichina plantlets were observed with |
mg/l NAA. Maurya et al (2004) working on Rosa
hybrida cv. Raklagandha found that the highest
values for length of longest roots (5.22 cm) were
recorded on half-strength MS medium supple-
mented with 0.5 mg IBA/litre, followed by half-
strength MS medium supplemnented with 1.0 mg
I1BA/litre. These parameters were higher with IBA
than with NAA supplementation. Owies et al
(2004) studied the in vitro rooting of Gundelia
tournefortii (Fam. Asteraceae). The best result in
terms of number and length was achicved at 0.5
ppm NAA or 2 ppm IBA.

1-8- Effect of auxin types and concentrations on
roots diameter (imm) Table (2)

a- Auxin types affected roots diameter signifi-
cantly. NAA in the medium resulted in the
roots being thicker compared to those in-
duced by mcans of IBA.

b- Auxin concentrations cxcttcd a significant
influence on roots diameter. As auxin con-
centra‘ions rose from Q to 5 ppm, roots be-
came significantly thicker. Although the
concentrations of 5 ppm produced the sig-
nificant (hickest roots, higher concentra-
tions (7.5 and 10 ppin) resultcd in insignifi-
cantly thinncr roots.

c- The intcraction between auxin types and
concentrations had a significant cffect on
roots diametcr. As the concentrations of
NAA rosc from 0 to 2.5 ppin, roots diame-
ter increased. The significant thickest roots
were those induced by using NAA at 10
ppim, with no significant difference between
this value and values resulted by using
NAA at levels from 2.5 to 7.5 ppm. Situa-
tion with IBA was different. Using IBA at
concentrations frotn 0 to 5 ppm increased
roots diameter significantly. Higher concen-
trations of IBA, i.e. 7.5 and 10 ppm had a
negative effect on this character by reduc-
ing it. The thinnest roots were found in me-
dia (rec of either IBA or NAA.

Ahmad ef al (2003) stated that the best roots
system was developed on shoots peach rootstock
GF 677 grown on half strength MS media supple-
mented with 3 mg IBA/l. Higher level of IBA (4
mg/l) induced callus and inhibited normal roots
development.

Experiment 2 - Acclimatization stage

2-1- Effect of acclimatization media on survival
% Table (3)

Acclimatization media had no effect on sur-
vival percentage. All plantlets survived the accli-
matization process; hence, survival percentage
was 100% in all media tested. No significant dif-
ference could be detected among the different ac-
climatization media.

However, Bekheet ef al (2004) mentioned that
the highest percentage of survival in free-living
conditions was obtained when in vitro produced
onion plantlets were transplanted into pots con-
taining peatmoss and perlite (1:1). Ipekeci and
Gozukirmizi (2004) reported that in vitro pro-
duced plantlets of Paulownia elongata were trans-
ferred to pots with a mixture of peat and perlite in
a 3:1 ratio and showed a survival rate of 70-80%.

2-2- Effect of acclimatization media on plantlet
weight (g) Table (3)

Plantlet weight was significantly influenced by
the acclimatization media. The significant heaviest
plantlet was that grown on “peat moss + perlite™.
Media composed of “peat moss” or “peat moss +
sand” produced plantlets that were significantly
lighter than the previous one, with no significant
difference between the last two values. Plantlets
grown on “peat moss + Y4 MS” were significantly
the lightest. The supremacy of the “peat moss +
perlitc” inixture may be explained by its less com-
pactness and better aeration which allowed for
better roots growth and functioning,

2.3- Effect of acclimatization media on plantlet
length (cin) Table (3)

Plantlet length was significantly. influenced by
acclimatization media. Significant longest plant-
lets were those grown on “peat moss + perlite”.
Plantlets grown on other media were significantly
shorter than the abovementioned ones.
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Table 3. Effect of acclimatization media on vege-
tative growth/ plantlet and chiorophyll

content .
Num- Num-
Acclimati- Plantlet Plantlet berof berof Total
X Sur- of chloro-
zation Lo e weight length green yellow il
media V'V¥ ( % (cm) leaves/ leaves/ (r’;‘z )
8 plantlet plantlet &
Peat moss- 100 1.78b 1495b 292a 092b 2.10a
Peat méss 100 1.74b 14276 2.25b 208a 14ib
+ sand
Peat moss 100 2.22a 1602a 325a 1.21b 245a
+ perlite
Peatmoss 100 130c 14.13b 154c 175a 1.01b
+ Y4 MS
LSDat 5% - 0.05 0.83 0.57 042 046

2-4- Effect of acclimatization media on number
of green leaves/plantlet Table (3)

The “peat moss + perlite” medium surpassed
other media significantly in inducing the highest
number of green leaves on plantlets grown on it.
However, plaatléts grown on “Peat moss” pro-
duced green leaves/plantlet, insignificantly fewer
compared to the former value. “Peat moss + sand”
and “peat moss + %4 MS” resulted in significantly
lower numbers.

2-5- Effect of acclimatization media on number
- of yellow leaves Table (3)

The highest significant number of yellow
leaves belonged to plantlets acclimatized on “peat
moss + sand”. This record was followed, without
any significant difference by the number of yellow
leaves of plantlets grown on “peat moss + ¥4 MS”,
The other two media, i.e. “peat moss” and “peat
moss + perlite” resulted in lower number of yel-
low leaves.

2-6- Effect of acclimatization media on shoots
content of total chilorophyll (mg/g fresh
weight) Table (3)

The effect of acclimatization media on shoots
content of total chlorophyll was found to be sig-
nificant. The significant highest content was a
result of using “peat moss + perlite” as an accli-

matization medium. Chlorophy!l content of plant-
lets grown on “peat moss” was lower than the pre-
vious record, howevcr, the differcnce was not sig-
nificant. Both “peat moss + sand” and “pcat moss
+ Y4 MS" resulted in significant lower contents.

2-7- Effect of acclimatization media on roots
number Table (4)

Acclimatization media affected roots number
significantly. “Peat moss + sand” resulted in plant-
lets having the significant highest number of
rootss. However, this value was not significantly
different from those of plantlets grown on “peat
moss + perlite”. The remaining two media, i.e.
“peat moss” and “peat moss + Y4 MS” had rootss
less n-number than the previous two records.

2-8-.Effect of acclimatization media on roots
weight (g) Table (4)

Acclimatization media had a significant influ-
ence on roots weight. Plantlets grown on “peat
moss + sand” had the signilicant heaviest roots,
followed without any significant difference with
“peat moss + perlite”. Both “pcat moss” and “peat
moss + ¥4 MS” gave roots that were not signifi-
cantly different and were lighter than the first two
records.

2-9. Effect of acclimatization media on roots
length (em) Table (4)

The significant longest rootss were a result of
using “peat moss + perlite” as an acclimatization
medium, “Peat moss + sand” induced rootss that
came significantly in the second order descend-
ingly. Other two media, “peal moss” and “peat
moss + ¥4 MS” produced the shortest rootss.

Table 4. Effect of acclimatization media on roots

growtl/ plantlet
L. Rools Rools Roots
Acclimatization .
) number/  weight  length
media

plantlet (g) {cm)
Peat moss 10.69b 0.26b 4.64c
Peatmoss +sand ~ 14752 042a 628b
Peat moss + perlite  14.56a 038a 7.79a
Peatmoss+ 4 MS 12.00b  022b  475¢c

LSD at 5% 1.48 0.07 1.01
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2-10- Effect of acclimatization media on bulbs
weight (g) Table (5)

There was no significant influence of the ac-
climatization media on bulb weight. Irrespective
of this fact, “peat moss + sand” encouraged the
production of the heaviest bulbs. On the other

hand, “peat moss + perlite” produced the lightest
ones.

2-11- Effect of acclimatization media on bulbs
height (cm) Table (5)

Acclimatization media did not affect bulb
height significantly. Despite this finding, the long-
est bulbs were produced by plantlets grown on
“peat moss + sand” medium, while the shortest
ones were a result of using “peat moss” medium.

2-12- Effect of acclimatization media on bulbs
diameter (cm) Tabfe (5)

Acclimatization media did not exert any effect
on bulb diameter. However, “peat moss + sand”
was the cause of producing the widest bulbs.
Thinnest bulbs belonged to plantlets acclimatized
on “peat moss + Y4 MS”.

2-13- Effect of acclimatization media on scale
number Table (5)

The effect of acclimatization media on scale
number was not significant. Despite this insignifi-
cancy, “peat moss + % MS” resulted in producing
the greatest number of scales/bulb (8.19), while
“peat moss” gave the least one (7.19).

Table 5. Effect of acclimatization media on bulbs

growtl/ plantlet .

. Bulbs Bulbs Bulbs ©  Scale

Acclimatization
. weight height  diameter number/
media
(g)/plantlet  (cm) (cm) bulbs

Peat moss 0.52a 126a 1.12a 7.19a
Peat moss +
sand 0.57a 1.33a 1.13a 794a
Peat moss +
perlite 045a 1.28a 1.12a 7.69 a
Peat moss + %
MS 0.54a 1.28a 1.11a 8.19a
LSD at 5% NS N.S NS N.S

SUMMARY AND CONCLUSION

Rooting

Auxin types had a significant influence on all
characters under study. The use of NAA resulted
in significant higher values of many characters
compared to IBA. These include plantlet weight,
shoots length, leaves number, roots weight, roots
number and roots diameter.

On the other hand, IBA in the media resulted
in rootss being significantly longer than those pro-
duced in the presence of NAA. Media incorpo-
rated with IBA induced significant higher shoots
content of total chlorophyll than those grown in
media supplemented with NAA.,

Auxin concentrations significantly affected all
the variables under study. Using auxins at 0.10
ppm resulted in the significant highest shoots con-
tent of total chlorophyll, with no significant differ-
ence between this content and those resulted by
using auxins at 0.25 and 0.50 ppm. Auxins at 2.5
ppm produced the longest shootss significantly. At
auxih concentrations of 5 ppm, roots weight in-
creased significantly to th- highest significant
level. Although the greatest 10ots number and di-
ameter were those achieved at 5 ppm, all values
resulted by auxin concentrationss from 2.5 to 10
ppm were not significantly different. With auxins
at 7.5 ppm, plantlet weight and leaves number
increased to the highest level.

Apart from leaves number on which the inter-
action between auxin types and concentrations had
no significant effect, all other characters were sig-
nificantly influenced by this interaction.

NAA was more powerful than IBA in inducing
the highest values in certain variables. With IBA
in the media at 2.5 ppm longer shootss were in-
duced. When the growth regulator used was NAA,
the significant longest shootss were obtained at
1ppm.

However, IBA was more efficient than NAA
in some cases. On the other hand, NAA had a
negative effect on shoots content of total chloro-
phyll.

In media supplemented with IBA, the signifi-
cant highest number of rootss was achieved at 5
ppm. Highest roots number in case of NAA was
significantly lower than the previous one, and was
induced at 0.50 ppm.

The significant longest rootss were obtained
with IBA at 10 ppm. The longest rootss with NAA
(at 0.25 ppm) were shorter than those obtained
with IBA.,
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Acclimatization

Acclimatization media significantly influenced
plantlet length and weight and roots length. Sig-
nificant longest and heaviest plantlets and longest
rootss were those grown on “peat moss + perlite”.

Acclimatization media affected number of yel-
low leaves and roots number and weights signifi-
cantly. On the other hand, acclimatization media
had no effect on survival percentage, bulb height,
diameter and weight and scale number/bulb.

RECOMMENDATIONS

IBA in the rooting stage at 5 ppm is recom-
mended to get the highest number of roots. Potting
mixture of peat moss and perlite at 1:1 (v/v) gave
the best results in the acclimatization stage.
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