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ABSTRACT

The average of two scasons investigation was initiated at the Laboratory of Plant Tissue Culture,
Agricultural Development Systems Project (ADSP), Ministry of Agriculture, to disclose the individual
and combined effects of five gamma ray doses (0, 3, 6, 9, 12 and 15 k) and various growth substances
supplementation 1o MS medis, in vitro, on growth and root parameters of Zantedeschia aethiopica (L.)
Spreng, shoot tips.

The obtained results tevealed that survival (%) increased up to the third day, then declined graduaily.
Survival (%) decreased progressively as irradiation doses (Kr) increased, but plantleis treated with doses
higher than 6.0 Kr died at the seventh day.

In general, 3.0 Kr irradiation individusily at most growth substances, increased the number of shoot,
shoots length, number of roots, and root length compared to the control.

The response of the studied parameters 10 various growth substances individually or combined with
gamma ray doses was variable. The highest values of shoot length{can) and the number of shoots resulted
significantly by 3.0 Kr irradiation combined with 4.0mg BA/l and 3.6 Kr irradiation combined with
3.0mg TDZA, respectively in comparison to most other treatments. Moreover, the number of roots and
root length were significantly the largest due to 3.0 Kr gamma rays with Smg NAA/L, successively
compated with most other treatments. Whereas, the Jowest values of shoot length(em) and the number of
shoots were produced by 6.0 kr gamma rays combined with 0.0mg BA/L and 0.0mg TDZ/, on
concession.
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LINTRODUCTION Micropropagation or plant tissue culture

Zantedeschia aethiopica (1.} Spreng (Calla,  provides aumerous nutabers of new plants-that
Cally lily, arum lily), family Argceae is a  are identical 1o the mother plant by using a small
perennial stemless herb with thick fleshy piece of plant. Different types of plants are now
subterranean much branched rhizomes; such propsgated extemsively through in  virro
underground storage organ is thickened , fleshy  techmiques. Arafa and Ebrahim  (2001)
and has been classified as a crom, tuber or  consummated various investigations to culture
thizome (Bryan, 2002 ). These plants are native to Calla lily in vitro under different conditions.
South Africa, Cape Province Natal, Transvaal The behaviors of each consecutive
Malawi to Angola and Lesotho, widly naturalized micropropagation of Zantedeschia sp. plants
in tropical and subtropical regions (Niederwieser were clearly influenced by wany factors as
et al., 2002), They occur as a roadside wild flower  cytokining (TDZ, BA) and auxin (NAA) { Koech
in its native zones; suitable for containers and et al., 2002; Chang er al., 2003; Ebrahim , 2004
borders in cool to intermediate glasshouse to  and El-Shamy ef al., 2008).
conservatory , a pot plant and cut blooms. They Irradistion of seeds or shoot or root tips or
are useful as focal specimen in shaded borders, in different parts with different doses of gamma rays
bogygtadens and marginal aquatics, (Corr and  is an cffective tool to encourage survival (%),
Wilkins, 2005). growth and fowering characters, as well as
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creating new cultivars,

However, the suitable doses of radiation for
different plants are variant. Kovacs and Keresztes
{2002) mentioned that gamma rays prodiuce
hydrogen peroxide and free radicals which are
themselves activators, stimulators and mutagenic
through molecular effects. Many investigators as
Khalil ez al. (2001) on Foeniculum vulgare and
Nigella sativa , Badr et al. (2004) on Gompherna
globosa and Seung et al(2007) on Arabidopsis
thalicna mentioned that low doses of gamma rays
stimulated various characters, High doses of
irradiation have reductive or lethal effecis. This
inhibition may be rendered apices appeared
histologically inert or breakdown of meristimatic
cells and cell nuclear damage.

The prospective of the present investigation
was to disclose the influence of various doses of
gamma rays irradiation and providing MS media
with auxin alpha-naphthalene acetic acid (NAA)
and cytokinins benzyladenine (BA), thidiazuron
(TDZ) on growth parameters of Zantedeschia
aethiopica (L.) Spreng in in vitro culture.

2. MATERIAL AND METHODS
Greenhouse-grown plants of Zantedeschia
" aethiopica (L.) Spreng, with rhizome diameter 6-
Tom were used for this investigation during the
2007-2005 seasons.

Rhizome- bud explants (1.0cm length) were
surface sterilized under complete aseptic
conditions in a sterilized laminar air-flow hood, by
immersion in 4.0% NaOClI solution for 5 minutes,
as suggested by Arafa and Ebrahim (2001). After
sterilization, the explants were rinsed in a sterile
distilled water to remove al} traces of chlorine.

Qutside tissues were removed, apical
meristems were cultured on MS (Murashige and
Skoog, 1962) basal medium containing 10g
sucrose/] and 6.0 agar/l. Developing explants were
recultured at four weeks intervals, in order to
obtain sufficient number of plantlets,

Plantlets (6mm long) were gamma irrediated
with & one fold dose of 0, 3, 6, 9, 12 and 15kr from
cobalt source at the Atomic Energy Authority.
Irradiation doss was measured at the planned
location of the sample before treatment. Samples
were positioned between two sheets of Lucite, The
irradistion field was 15x15cm and was
homogenous. Depth dose was calculated. Dose
rate was 2.37red./ second. Exposure time was
equivalent for treatments of 0, 3, 6, 9, 12 and 15kr
of gamma rays. Irradiated plantlets were sterilized
in aqueous NaOCl 4.0% for five minutes, After
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sterilization, the explants were rinsed three times
in sterilized distilled water to remove all traces of
chlorine and sub-cuitured on MS basal media (pH
5.7) provided with 10g sucrose and 6g agar/l to
determine percentage of survival, for eight days.

The resuits disclosed that irradiation doses
more than 6 kr were lethal, so plantlets of the 0, 3
and 6 kr doses were used to test the effect of
supplementing basal media (full strength MS) with
different concentrations of growth regulators
namely; 0.0, 1.0, 2.0, 3.0, 4.0 and 5.0mg/l. of
(BA), (TDZ) and (NAA) growth substances,
individuslly.

Eight weeks later, the following parameters
were recorded for each piantlet: number of shoots,
shoot length (cm}, number of root, root length
(cm). '

The layout of the investigation was complete
randomized factorial design (3 garmma doses x 6
concentrations) with six replications for each
treatment. The obtained data were analysed
according to a statistical analysis programe (SAS,
1994), comparing between figures was done using
L.S.D. at 5% level, as reported by Snedecor and
Cochran (1980).

3. RESULTS AND DISCUSSION

3.1, Effect of irradiation doses on survival (%)

It appeared from the data in Table (1) that
irradiation of Zantedeschia plantlets with various
doses of gamma rays significantly reduced
survivel percentages in comparison to the control
(unirradiated). The percentages decreased
gradually as gamma ray doses increased.
Survival began in the second dsy for most
irradiation doses, but at the third day for the
control. Then, it decreased progressively day by
day, till the seventh and it became constant in the
eighth day. Shoots treated with 15§ Kr dose died at
the sixth day, whercas those irradiated with
gamma rays at 9 and 12 Kr died at the eighth
day. These results are in agreement with those of
Fereol et al. (1996) on Alpinia purpurata; Bakrey
and Ismail (2002) on papaya; El-Shakhs ez al.
(2007) on canary island palm, livistona, sabal and
washingtonia and Abu El-Leil (2008) on black
seed and cumin, which reported that low doses of
gamma ray stimulated survivel (%), but raising
irradiation doses led to a progressive decrease in
such parameter. Kovacs and Kereszies (2002)
explained lethality of explants at high gamma
rays doses by breakdown of meristimatic cells
and cell nuclear damage.
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Table(1) Effect of irradiation doses through 8 days on survival (%) of Zantedeschia aethiopica

Gamma rays Survival (%)
Kr _ Time (days)
1 2 3 4 5 6 7 3 Mean
0 100 100 100 100 100 160 100 100 100.00
3 100 100 80 80 70 60 60 60 76.25
6 100 100 70 50 50 30 30 30 57.50
9 100 80 70 40 40 20 10 0 45.00
12 100 70 50 30 20 i0 10 (] 36.25
15 100 60 40 20 10 0 0 0 28.75
Mean 100.00 85.00 68.33 53.33 48.33 36.67 35.00 31.67
L.5.D 5% Time 12.56
Gamma 13.57
Interaction 8.12

Table(Z):Effect of BA and three doses of gamma rays on Zantedeschia aethiopica shoot number , shoot length, root number
and root length after 8 weeks (average of two seasons)

Shoot number | Shoot length(cm) | Root number ! Root length(cm)
BA mg/ Doses of gamma rays { Kr)
7 0 316 {Mean] 0 3 6 {Mean| 0 3 6 |Mean] 0 3 6 {Mean
0 19 [36113{2271 234 [585] 175 1331 ] 33 | 40 | 23 [320{263} 404 (197] 288
1 26 (53[201330( 310 |7.75] 232 {439 ] 20 [ 29 [ 16 1217197 4531147 2.66
2 29 |59]2371370] 346 [865] 259 [ 490 { 13 | 1.9 | 09 [1371158] 364 [1.18{2.13
3 43 163[361473] 424 [742] 212 | 459 ] 10 | 16 | 0.6 | 107084} 193 (094]1.24
4 46 183{200497] 454 (1135 339 | 643 | 1.0 | 1.3 | 0.6 {0.97]092] 220 [0.86] 1.33
5 39 15916380 387 {677 193 | 4191 00 | 13 [ 06 {063] 0 |1.23]0.741 0.66
Mean 3.37 15.8802.13 359 |7.97) 235 1.43 | 2.17 | 1.10 1.32} 293 [ 1.19
L.S.D.5%
BA 0.56 0.63 0.22 0.37
Gamma 0.98 1.09 0.38 0.64
Interaction 1.39 1.55 0.53 0,91
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Table(3):Efect of TDZ and three doses of gamma rays er Zantederchia aethiopica skoot number , shoot leugth, root nember aud root length afier 8 weeks

— (average of two seasons)
Shoot sumber Ji Shoot fength{cm) | Root sumber 1 Root leagth(cm)
TDZ mgn Doses of _gamma rays { Kr)
0 3 6 | Mean 0 3 6 Mean [ 3 6 | Mcan)| 9 3 6 | Mean
] 1.9 16 13 1227 234 1585 LIS 331 33 4.0 23 1320 | 2634 404 1197 ] 288
i 20 43 16 | 263 182 705§ 211 199 1.3 20 1.0 143 (1.74 1 328 [ 260 | 254
2 23 4.6 16 | 283 315 7871 236 4.46 1.6 2.6 13 ¥.83 12561 349 {332 312
3 3.6 7.3 29 | 460 A13 {1032]| 3.09 585 26 29 1.6 | 237 |36i] 500 {371 ] 411
4 33 49 16 | 327 3.86 6.75 1.93 4.18 39 50 2.6 383 3311 524 (416 | 44
5 3.0 4.6 1.3 297 3.52 6.16 1.76 381 i3 39 2.0 307 1301 ] 475 | 3.3 | 366
Mean 2.68 4.28 1.72 3.30 133 1 217 267 340 1.80 2811 430 | 317
L.S.D5%
TDZ 0.49 022 0.28
0. 36
Gamma 0.64 0.85 038 0.49
{nteraction .90 1.20 0.54 0.7

Table(4): Effect of NAA and three doses of gamma rays o Zanvedeschin sethiopica shoot sumber, sheot leagth, root number and root length after 8 weeks (average

of two seasons)
Shoot number 1 Shoot leagth(cm) ] Root number T Root length(cm)
TDZ mgA Doses of ﬁglnlnn (Kr)
0 3 6 Mean 0 3 6 Mean 0 3 6 Mean 0 3 6 Mean
0 i.9 3.6 1.3 2.27 2.34 5.85 i.75 3.31 3.3 4.0 23 3.20 {263 ¢ 404 | 1971 288
1 1.6 3.0 1.3 1.97 2.17 5.43 1.62 3.07 39 5.6 46 470 (335} 684 {4731 497
2 1.6 3.6 1.3 2,17 2.42 6.06 1.81 3.43 3.9 6.0 49 493 14241 727 15821 578
3 26 3.6 2.0 273 2.97 5.19 1.48 3.2 46 6.3 5.6 550 | 5371 185 1652 658
4 2.6 4.9 1.3 2.93 318 7.95 237 4.50 4.9 6.9 5.6 580 | 583 836 | 724! 7.14
5 23 3.3 05 217 2.7 4.74 1.35 293 59 7.6 6.0 650 {696 972 § 7.77 | 8.15
Mean 2.10 3.67 1.35 2.63 5.87 [.73 442 6.07 483 473 ] 735 | 5.68
LS5.D.5%
™2 04 . 03 0.36
0.3
Gamma 0.53 0.69 6.5 0.61
Interaction 0.75 0.98 0.7 0.86
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but the least number of roots and Jength was
formed by 6.0 Kr irradiation dose combined with
0.0mg/! NAA, based on the average of the two
SEasons.
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