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EFFECT OF GAMMA AND MICROWAVE IRRADIATIONS
ON SOME DRY FLOWER PLANTS.

Hanan, M.A. Youssef and Samia, M.Z. El-Bably
Flor. Dept.; Hort. Res. Inst., Agric. Res. Cen., Giza, Egypt.

ABSTRACT

Helichrysum bracteatum L. and Statice sinuaia L. seeds
were cultivated during two successive seasons "2004-2005 and
2005-5006" w induce some variations in vegetative growth and -
flowering characteristics by exposing seeds to either gamma rays at
0, 1, 2, 4 or 8 krad or microwave power it 195 watt for 1, 2 or 4
minuets. Seed germination %, some vegelative growth parameter,
some flowering characters and somie chemical constituents of the
treated plants were determined.

Data showed that most of the studied parameters were
affected by the applied treatments. Tt was also evident that the effect
of the samc treatmients can have different response 1n the studied
plants. This could have some ornamental considerations.

INTRODUCTION

Helichrysum bracteaium, 1. {straw flower) and Statice
sinuata, 1. (Sealavander) are two of the most important annual
plants used in garden and as cut dry flowers. Gamma irradiation and
microwave treatmenis was the most sffective factors for improving
plant production. Gamma irradiation af low doses were reported to -
stimulate plant growth, although it was harmiul at high doses for
several ornamcnial plants such as Datwra merel (Hussein et af.,
1995, Hibiscus sabdariffa (£1-Sherbeny ef al., 1997), chamomile
(Youssef and Moussa 1998 and Sefidago aliissima (Sayed et al.,
2005). Morcover, Gamma and microwave radiations treatments
exhibited a pronounced effect cn some bigchemical constituents,
such as pigments, indoles and phenol concentrations in some
omamental plants, such as Yucca and Philodendron (Youssef
2003), camation (Ei-Shafie er al, 1987), fugets erecta, Zinnia
elegans and Caliistephus chinesis (Zahana ef al., 1991), gladiolus
cvs. Peter Pears and Mascagm (El-Esawy 1995), Delphinium ajacis
and Matthiola incana (Noby, 2002). This investigation aimed to
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study the effects of gamma and microwave irradiation treatments on
Helichrysum bracteatum L. and Statice sinuata.

MATERIALS AND METHODS

Two experiments were carried out during two seasons of
2004-20035 and 2005-2006 in the experimental farm Flor. Hort. Res.
Inst. AR.C. Egypt on Helichrysum bracteatum and Statice sinuata
10 study the effect of gamma irradiation and microwave on some
vegetative growth, some flowering traits and some chemical
composition. Chemical and physical propetties of the experimental
soil were determived using the method of Champan and Pratt
(1978) before planting. Data are shown in Tables (A and B).

Table {A): Particle size distribution of the nursery soil

Depth | Coarsesand { Fine and Silt Clay

. Texture
cm %% Ya %% %

0-30 LS 2725 | 29 4235 Ciay

Table (B): Chemical analys:s of the mvestlgated soil

Depth  |Mmb/cin R s | —_— o
cm 256 C03 HCO; l Cr l SO4 .- J Mg++ Na ; }\F !
0-30 027 1228 24 10_1 2051 1410113212731 0.09 ]

- Dry sceds of the two plants were irradiated at the Middle Estern
Regional Radioistope Center for the Arab Countries, Dolki,
Giza using gamma cell (Co 60) at 0, 1, 2, 4 or 8 krad for 6 min
and 14 sec.

- A microwave oven Model # Mo6T (single phase, 22 V. 50 Hs.,
1.3 kw output at a frequency of 2450 MHz) was used for 1,2 or
4 min using 390 watts.

- Treated seeds were sown in the nursery on 1* October for both
seasons. Sand and peatmoss (1:1 wviv) were used as a
germinating medium.

- Seedlings "40 days old" were transplanted to field beds on 10®
November in each season.

- In each bed, seedlings were planted individually in rows, 50 cm
apart, at 25 cm spacing.

- Three replicates of each treatment were used with 15 plants for
gach replicate.
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Normal agricultural practices “irrigation, cultivation, .... etc
were carried out.
The following data was recorded:

—"

Sced germination percentage:

Vegetative growth:

Plant height {cm.), plant diameter {mm), number of branches
per plant, number of leaves per branch, leaf area (cm?) and fresh
and dry weights of plant (g).

Ll

3. Filowering:
Number of stalks, stalk length (cm), florets diameter {cm),
rachis length (cm) and number of floreis per stalk.

4. Chemical composition :
Chlorophyll a, b and carotenoids (mg/g f w)  were
etermined in the leaves according to Saric ef al., (1979). Total
indoles were determined according to Selim er al., (1978). Total
phenolic compounds were determined according to Damel and
George (1972).

Statistical analysis:

The experiment was set in a complete randomized design
and data were subjected to statistical analysis according to
Snedecor and Cochran (1982) and means between treatments were
compared by L.5.D. method.

RESULTS AND DISCUSSION
First experiment (A}
Effect of gamma radiation on seed germination, some
vegetative growth, some flowering characters and some chemical
compaosition of Helichrysum bracteatum and Statice sinuata.

A.l.  Germination:

Data 1n Fig. (1) showed that, gamma irradiation at 2 k rad
significantly increased the parameter in the {wo season as compared
with all treatments in Helichrysum and Statice plants. Doses of |
and 8 k rad caused a significant decrease in germination percentage
of the two plants in the two seasons. '

841
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[@ Control w1 Krad [ 2 Kead B 4 Krad & 8 Krad |

e I !

rrinatkn ¥

I
Helichrysum bracteatun: Statice sinnata

Fig (1): Effect of gamma radiation on seed germunation of
Helichrysum bracteatuin and Statice sinucta pilant during
2004 and 2045,

A.2.1. Vegetative parts fresh weight:

Data of Table (1) showed that gamma radiation treatments at
1 & 2 and 4 K rad of Helichrysum significantly increased fresh
weight. This was observed in both seasons. However, gamima
radiation treatments at 8 K rad did not have any significant effect on
fresh weight as compared with the control.

Data also showed that the same *rend was observed with
Statice plants. The highest significant increase was observed with
the 2K rad treatment followed by the 4 K td and finally the 1 k rad
treatment. The lowest values were obtained with the § K rad
treatment.

A.2.2. Vegetative part dry weight:

Data in Table (1) showed that, vegetative parts, dry weight
was infiuenced by gamma irradiation. Doses of 1, 2 and 4 K rad
significantly increased the vegetative parts dry weight in the first
season as compared to the control. The maximum increase was
achieved at 1 k rad in both species plants Statice plants responded to
gamma irradiation treatinents more than Helichrysum plants.

A.2.3. Plant heighi:

Plant height of Helichrysum and Statice plants were
significantly influenced by all treatments when compared to the
control in both seasons. The tallest plants resulted from the dose of
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1 K rad as shown in Table (1} in Helichrysum in both scasons,
while the dose of 4 K rad caused the same effect on Statice plants in
the two seasons. The shortest plants in Hehchrysum anu Statice
resulied from the dose of 8 K rad treatment.

Table (1): Effect of gamma radiation on some growth parameters of
Helichrysum bracteatum .. and Statice sinuata L. during
2005 and 2006 seasons.

F"T'Sh Dry weight —F_ hPlant Stem Branch Leaf Jeaf arez
weight (@ eight tiameter nuzher nunber (em?)
Treai| ___(8) _ _{em) {mm) i
Kradl 17 120 | 1= (201 1 [ 201 17 [ @ 0% | 2@ | 1" T ] 2
season [season| season lseason{ scasen season|season ;seas_{season season| season [scason| season [season|
Helichrysum bracieatum
Cont 22.83 12444} 827 |10.231 8532 160.00) 0.63°1 073 } 466 § 100 | 150012433} 20,00 [21.83
17D C B A ] B A A B A A A A A
: QR.001119.95 15.04 11747: 90.00 168337 070 1 0.63 1 566 | 10D | 15.00119.67119.67121.33
AJALA Al AlALA A ATALATIBLALA
2 131144237 13.64 [ 1246 BS.67 [60.67] .66 | 080 | 1.00 | 100 { 1500 }19.33 19.67 {2167

C BC | AB | A B B A A C A B A A

A |
66,67 16966 10,00 111,631 84.00 [S6.08] 063 1 673 1 100 | 100 | 1500 11633 1933 (2180
AL Aot |

=

*l e islap! AlBR Al a el ala
3033 7924G] 9.33 110.38 66.33 (5300 0.56 1 0.66 | 1,00 | (.00 | 15.00 | 19.33 1 22.00 2400
(ol c|aBl Al c Bl aalcC AlB | Al A

i A
-5 "tn.sx 4298] 625 [0512] 364 {587 040 [ w59 | 037 [o.002) 537 2.54[‘(0.29 1174
1} I
]

Statice sinuata
15043 7509871280 1206113500 T56.33 7 0.50 7033 1300 [ 3.00 | 13.33 [#0.66 ] 58.00 [60.50
Uu,c_f_ BBl alalatlcialalplec

. V0470 216,31 48.93 | 07.23] 40:00 [5450] 030 T 05T 600 | 533 | 1800 1 10.6G] 9333|1000
'fCCAIABBAAABCAABn

27150.00 308213417 16158 46.67 L6050 0.60 | G.60 | 6.57 | 5.00 | 1860 10.33|115.001 1750
Al Al B !B i apTAB]l A | A | A AR A | A | A L oA
118.20)236.3] 35.37 [68.27] 50.67 | 71.67( 0.50 | 0.50 | 7.00 {12.33] 1966 [ | L.00| 96.67 { 101.7
i B B B A A AL Al A A A Al 8 B
3760 14015, 1493|2481 403315567 060 | 0.60 | 6.00 § 4.67 | 203% | 11.00] 69.00 | 75.87
piniciciBliBlalatatiplaialcle

-L-:;]S [iﬁ.iﬂﬂ i2.l2f:l(}.820 132559.!?0{”35 .200 3$.206 ) 0.245 {0.465 | 5.720 13.199 | 4.300 [22.13

4

2

Means followed by the same letter arc not significantly different according to
Duncan multiple range test at 5% fevel.

A.2.4. Stem diameter:

Data in Table (I) revealed that all gamma irradiation
treatments had no different significant on plant diameter in both
plants in the two seasons.

A.2.5, Branch number per plant:
Data in Table {1) indicted that, the dose of 1 K rad treatment
in Helichrysum out numbered all doses of 2, 4 and § K rad in the



844 Hanan, M.A. Youssef & Samia M.Z. El-Bably

first scason. However, all gamma irradiation treatments had no
significant effect on this character in the second secasons. On the
other hand, 4 K rad treatment gave higher values with non-
significant differences among all treatments in the Statice in the first
scason. However, in the second season, both the 2 and 4 K rad
treatrnents had significantly high values than the conirel. Only the 4
K rad treatment was significantly higher than the 1 and 8 K rad
freatments.

A.2.6. Leaf number per branch:

From the presentatton in Table (1) data indicted that, no
significant differences in this character was noticed in the first
season in Helichrysum, However in the second season all treatments
of gamma nradiation sigrificantly reduced number of leaves
compared to the control. The lowest significantly different value in
this respect was in the 4 K rad treatment. Meanwhile, treated Statice
plants with gamma irradiation (1, 2, 4 and 8 rad) had no sigmficant
effect of number of leaves as compared with the control in both
seasons.

2.7. Leaf area:

It was clear [rom data in Table (1) that, the dose of 8 K rad
treatment increased the leaf area in Helichrysum with non-
significant differences between all reatments i the both seasons,
however, the significantly highest values were oitained from the
treatment of 2 K rad in Statice plants in the {wo seasons as
compared to the other treatments in addition to the control
treatments.

These resuits of growth parameters were in agreement with
those obtained by Venkatachalam and Jayabalan (1997) on
Zinnta elegans, El-Sherbeny et al, (1997) on Hibiscus sabdariffa,
Youssef and Moussa {(1998) on chamomile, Youssef er al., (2000)
on geramum, Noby (2002) on Delphinium ajacis and Matthiola
Incana, youssef (2003) on Yucca and Philodendron, and Sayed et
al., (2005) on Solidago.

The stimulative effect of the low doses of gamma rays
irradiation on growth, may be attributed to the increase in cell
length or cell number and size shifting in metabolism which
promoted the stimulating effect of phytohormones on biosynthesis
of nucleic acids (Pitrimovae, 1979).
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A.3. Flowering traits:
A.3.1. Effect on stalk length:

The obtained results in Table (2) proved thaf, treated
Helichrysum plants with gamma rays trradiation at 1 K rad dose
the first season and 1 and 2 KR treatiments in the sccond scason
significantly increased stalk length compared to the control.
Whereas, the tallest stalk of Statice resulted from the treatments of
2, 4 and 8 K rad with non-significant differences between
themselves in the first season compared to untreated plants, while in
the second season the dose of 2 K rad cleared significant highest
increments compared with the control.

A.3.2, Number of flowering stalks/branckh:

Data in Table (2) revealed that this parameter had the same
trend as previously mentioned for the parameter of stalk length of
Helichrysum. In the first season the dose of 1 K rad had the lmghest
number as compared to the control. However, these differences was
significant, On the other hand, in the second season, dala in the
same table indicated that, the numiber of stalks was significantly
increased by the ! K rad treatment. There were no significant
differences between the other treatments and the control.

Plants the doses of 2 and 4 K rad significantly increased the
number of stalks in the first and second seasouns. The lowest values
were obtained with the 8 K rad treatment.

A.3.3. Florets diameter:

Florets diameter was not significanliy affected by pre-
sowing gamma irradiation as shown from data in Table (2) of
Helichrysum plant through the two seasons.

A.3.4. Rachis length:

Data 1 Table (2) indicated that rachis length per
inflorescence of the Statice plants was significanily increased by the
1 and 2 K rad treatmenis and by the 2 K rad treatment only 1n the
first and second seasons, respectively.

A.3.5. Number of florets/stalk:
Data in Table (2) showed that, all treatments of gamma
irradiation increased number of florets per staik in Staiice plants
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with non-significant differences among themselves or the control in
the first season. However, in the second seascon the doses of 1 or 2
K rad gave the highest sigmficant values as compared with the
control treatment. However, there were no significant differences
between themselves. It was noticed that, the dose of 8 K rad gave
the lowest value of all studied ireatments,

These results of flowering parameters agreed with those
obtained by El-Esawy {1995} on Gladiolus, De ef al, (1997) on
rosc and Noby (2002) on Delphinium ajacis and Matthiola incana .

Table (2): Eifect of gamma radiation on flowering of Helichrysum
bracteatum L. and Statice sinuaia L. duning 2005 and
2006 scasons.
{

[.,__ Helichrysum bracteatum A _Statice sinuata
Stalk _ Florets | Stalk | Rachis | Number
e : Numbey - Number A SN .
Treat| length - diameter iength o length  § of florets:
{

K rad (erm) i of stalks g (er‘) e of stilks (cm) stalk
Ist [ Znd | l1st | 2nd [ tst | 2nd | Ist | 2nd | Ist | 2nd | tst | 2nd
seasug{scasonscasonfseasun S5 SﬂnLSCH.S CASORSLASORISERSONISCASOMISCAS 0SS 0NHCESOn
- 127:00017.00 7.66'().()0 30614466 933 18331 200 (1233] 5.67 | 667 | 000 | 9.67
I BB A B AlAIAIBIBYCABIAB: Al C
;1370012333 8.66 115.33] 3.50 | 4.16 [12.67120.00| 3.67 [18.00] 717 | 517 | 7.67 {1233
AlagalalaiAlalaplapipc| alalalal
5 (280012333 800 {12671 3.56 | 420 15.00 2467 SOOJ[3\)OG!6.25 7.00 | 800 (1333
Bl a ta JABLA Al AalaiaiaB] alapl a;a
4 (28001067 6.66 11000] 3.73 | 4.13 [15.00122.00] 4.00 i40.o7{544 6.50 | 6.50 111.00
B lanl ajaci afalalanlalaiapiasialnp
g (271331750 36615331350 393 11500018330 3.67 111,67, 367 | 5.07 | 7.67 | 10.67
BAB‘\CAAABABC,iBBA!B(
LSDI3847161973324/0555{ 059 { 060 ] 7.46 | 5.58 | 1.786/1.543] 2.18 1 3.35 | 285 | L.O0

Means followed by the same letter are not significantty different according to
Duncan muttiple range test at 5% level,

A4, Chemical composition:
A.4.1. Chlorophyil (a) and (b) content:

It appeared from data in Table (3) that, chlorophyll (a)
content in Helichrysum leaves was significantly increased when
plants were treated with 1 K rad of gamma irradiation. However,
chlorophyll (b) content was significantly increased at applications
of 2, 4 and 8 K rad.
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Table (3): Effect of gamma radiation on chemical conposition of Helichrysum
bracreqtum L. and Stafice sinuata L. during 20035 and 2006 scasons.

Helichrysum bracteatum

(K. vay [CPIorophyIl AlCHIorophyll B} Carotenoids | Total phenols| Total fadols
) Cmglg fw) | (mgipfw.) | (mgfgfw.) | {mgig fw.) | (mg/gfw)
Control | 0.342b | 0.125d | 034D 372 0.620
1 0.624 2 0.123 e 0.530a 076 a 2277 a
2 0.397b 0.142b 0.403 ab 7.30¢ 1.660b
4 0378 b 0.131 ¢ 0.363 ab 727d | 07304
5 N447b | 0.162a 0452ab | 7.78b 1420 ¢
LS.D 0.168 | 00019 | 0178 | 00019 | 00010 |
] Statice sinuata
Comtrol | 0272bc | 08a | 0220c | 075¢ 4720d
I | 03250 | 0123d | 0277b 147 ¢ 4.870¢c |
2 102134 | 009 0.158 d 2133 | 4.603¢
4 | 0459a | 0.139%c | 0365a 204b | 5.847b
8 0.109e | 034b | 0llde 106d 6.280a |
.80 006 | 0002 1 0002 | _eee2 | 6a0 |

Means followed by the same letter are not significantly different according to
Duncan multiple range test at 5% level.

Application of gamma irradiation at 4 K rad gave the highest
value of chiorophyll (a) content in the Statice leaves. This treatment
significantly reduced chlorophyll (b) content as compared to the
control. There were significant differences in this respect between
different doses. The lowest chlorophyll (b) conient was observed in
the 2 K rad treatment. A positive correlation was found between
gamma doses and pigments accumulation in Deiphinium and
Mattiola, Noby (2002).

A.4.2, Carotenoids content:

Data in the same Table (3) indicaled that, treating the seed
of Helichrysum with 1 K rad increased the leaf carotenoides
content, while in the Statice plants the application of 4 K rad gave
the most effective treatment compared to the other treatments.

A.4.3. Total phenols:

It is indicted from Table (3) that, total plienols were
significantly increased by al doses in Helichrysum and Statice
plants the most effective dose was 1 K rad and 2 K rad of the
Helichrysum and Statice plants, respectively.
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A.4.4. Total Indoles: ~

A somewhat similar trend as the previous parameter as
shown in Table (3), total indoles were significantly increased by all
doses of gamma irradiation in both plants. The application of 1 K
rad in Helichrysum gave the highest value. However, in the Statice
plants the highest values was achieved by using 8 K rad.

Second experiment (B):

Effect of microwave on seed germination, some vegetative
growth, some tlowering characters and some chemical composition
of Helichrysum bacteatum and Stztice sinuate.

B.i. Germination:

Data in Fig. (2) indicated that, the microwave treatments,
significantly reduced gerinination percentage of Helichrysum plants
in the two seasons, whereas, | minute of microwave significantly
decreased germination. Meanwhile, wreated Statice plants with 4
minutes of microwave significantly increased germination %.

—

{8 Control B 1 mint. @ 2 mint. @ 4 mint. |

Germination %

Helichrysum bracteatum

Statice sinuata

Fig (2): Effect of microwave radiation on seed germination of
Hylichrysum bracteatum and Statice sinuaia during 2004
and 2005 seasons.
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B.2.1. Fresh weight:

It was observed from data in Table (4) that, fresh wetght of
Helichrysum and Statice plants was markedly influenced by all
microwave irradiation treatments. The 2 minates microwave
treatment significantly increased the fresh weight of Helichrysum.
However, fresh weight was significantly decreased by the ! minute
ircatment as compared to the control or the others microwave
treatments. This was no significant differences between the 4
minutes and the control treatments. The same trend was observed in
both seasons in the statice plants. 1t was also noticed, that the
highest significant effect on fresh weight was achieved from the 4
minutes treatment, followed by the 2 and 1 minute treatment as
compared with the control in decreasing order.

Table (4): Effect of microwave radiation on some vegetative growth
parameters of Helichrysum bracteatum L. and Statice
sinuata 1. dunng 2005 and 2006 z2asons.

Fresh Dry Plant Plant I )
: - . . Branch feal leaf area
weight weight height diameter nammber —— temm’)
Treat (8 (g) {cm) (mm) -

bents] (1 ] 2ng | 1st [an ist | 2nd | st | 2nd | 1st | 2nd { st | 2nd | st [2nd
casoniseasoniieasonseasonjseasoniseasonjseasonjseason seasonisedsn 1{Se450TSEasON|sSeasonBeason,

Helickrysum bracteaium
22.83]24.44] 8.27 [10.23185.33[60.00] 0.63 | 0.73 | 4.66 | 1.00 w{lSOO'ZA ’ni?O 00121 83]

Cont. A i
b b c ¢ a a a a a i a ! a | a J a a
U OIS67 1728 5.67 § 862 (6433155001 0.36 | 0.66 | 1.00‘ 100 | +300]22.00] 18.67}22.47
fmin.] ¢ | ¢l d | d ! b jabjala | o a la ia | a
2 10133163 29]2267(24.64]63.00]55.00] 0.46 [ 0.56 | 1.00 | 1.00 |18.33[24.67126.0022.63
min. | a 4 a a b iab i a | a b | a @ 2 a2 | a

4 [2567127.18]10.67(13.33162.33 54.00] 0.56 | U.66 | 1.00 i FOO 117,671 17.33124.33(27.40
min.| b b b b b b a a b a a b a a

LS. 388 1475 (1.975811.276] 443 | 550 10<41 0427037 10002) 5.7 (3441520 510.68
Statice sinudaia

40.43150.98 12.8{)|20.61 39.00150.331 050 [ 053 1300 | 300 [1533]10.66158.00160.50
d 1 d c g cL_b a{ab;bcaarcb

Cont.

1 175606]99.34, 25.87/54.23157.00171.56] 023 1 0.56 | 7.66 | 9.33 [14.00]16.00]74.67152.17
min.f ¢ | ¢ | b | ¢ a | a jabjabi al a jab | a 2 | a

2 1115001635038.27166.54150331{52.171 033 1043 [ 6.00 1 500 [11.66] 766 160.33762.33
min.{ b b b b b b b b a i be e fa ¢ b
4 [130.013304{4443184.69]52.00]34.00{ 0.56 { 0.60 | 7.66 | 8B.00 {13.66{10.66]66.33,76.67
minj 2 a a a b b i a a ab b a b | ab

L.S.D[l).—ﬂ 9.49314.281 | 4.67 11.998112.56] 0.14 |0.154} L85 l0.384i 149 1350|274 120,36

Means followed by the same letter are not significantly different according to
Duncan multiple range test at 5% level
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B.2.2. Dry weight:

The same trend, with few exceptions, was observed as
indicated for the fresh weight. However, the 3 minute microwave
treatment of Hehchrysum and 4 miinutes microwave of Statice
sigmficantly increased dry weight as compared with the control
both seasons.

B.2.3. Plant height:

Data in Table (4) indicated that, the plant height of
Helichrysum and Statice plants were afiected by pro-sowing
microwave irradjation treatments, where the average of plant height
of Helichrysum was significantly reduced by the mncrowave
treatments in the two seasons. However, the application of all
treatments in the Statice significantly increased the plant height
especially using 195 watt for 1 minute in the two seasons over the
controt.

B.2.4, Stem diameter:

The obtained results in Table (4) proved that, using
microwave irradiation on Helichrysum plants for 1, 2 and 4 minutes
has no significant differences between all treatments or control in
both seasons. On the other hand, the application of mucrowave
mrradiation for | or 2 minufes reduced the stem diameter as
compared to control with non-significant differences among the two
treatments. The 2 minute treatment was significantly lower than the
control in the first season. In the second season, only using
microwave irradiation for 2 minute gave the lowest value compared
to the other treatments o+ the control. However, using microwave
irradiaticn for 1 or 4 minute increased the stem diameter over the
control with non-significant differences between themselves.

B.2.5. Number of branches/plant:

Regarding the effect of microwave irradiation, data in Table
(4) indicated that, the different treatments tended to reduced the
number of branches in the first season in Helichrysum as compare
with the control. However, in the second season microwave
irradiation did not have any significant effect on branch number as
compared with the confrol. A different trend in the Statice plants
was observed, where all treatments had significantly higher
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branches number in the first season. In the second seasons also, al!
treatments had pronounced significant effects on number of
branches. The highest sigmficant increase was observed with
treating the plants with microwave irradiation for 1, 4 then 2
minuies treatments 1n decreasing order over the control.

B.2.6. Number of leaves:

it was ndicated from the same Table, that ail treatments had
no significantly different effects among themselves or the control in
the first season in Helichrysum plants. However, the treatment of
microwave for 1 minute gave the lowest value. Meanwhile in the
second season the least value resulted from the application of the
treatment at 4 minutes. On the other hand, the other treatments had
no significant differences in-between or as compared to the control.
The same Table indicated that, all treatmems significantly
decrsased number of leaves of Statice plants as compared lo the
conirol in the first season. On the other hand, in the second one all
treatments did not have any significant effect on leaves number.

B.2.7. Leaf area:

Data in Table (4) showed that, leaf area was not affected by
microwave Irradiation in Helichrysum plants in both seasons.
Meanwhile, freating Statice plants with microwave for 1 minute
significantly increased leat area through the two seasons. As
compared to untreated plants.

B.3. Floweriag traiis:
B.3.1. Stalk length:

ft was observed from data i Table (5) that, treating
Helichrysum plants with microwave irradiation for 1, 2 and 4
minutes significantly decreased statk length only in the first season
as compared to the control. However, in the second season, all
treatments decreased stalk length with non significant differences
between themselves and the control. Meanwhile, the application of
the microwave irradiation for 1 or 4 minutes only increased the
slalk length of Statice planis through the two seasons with non
significant differences compared to the control.
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B.3.2. Number of stalks:

Concerning the number of stalks, data in Table (5) indicated
that, exposure period to microwave irradiation significantly
decreased this character in Helichrysum plant sin the first season. In
the second season, treating the plants with microwave irradiation for
4 minutes increased the number of sialks with non-significant
differences between all treatments and the control. On the Statice
plants, the treatments with microwave irradiation for 1 or 4 minutes
had the highest number of stalks as compared to the control. These
differences were significant in the two seasons.

Table (5): Effect of microwave radiation on some flowering
parameters of Helichrysum bracteatum L. and Statice
sinuata L. during 2005 and 2006 seasons.

Helichrysum bractegtum Statice sinveta
1 7 1
Stalk length | Nuriuur of d[iai?r::::r Stalk Jegth | Number of Rachis Nuriber of
Treat, {cmy | stalks {cm) (em} stalks length {cmy} | forets/ stalk
i

Tst | 2nd | 1st | 2nd | Ist | 2nd | st | 2nd | dst | 2od | 1st | 2nd | st | 2nd

SCASUNISEALON A5 SCUSONE A5 0N [SSASONBCASONBCASONSEeaSONISCASONSCASON IS Las QNS CasSON B La s O

766 6.00 12700117001 3.16 | 400 { 9.33 11833 2.00 112.33] 566 | 6.06 | 6.00 | © 66
! o

)Cony,

a a a a a a ab a © b ] a | a 4
114001566 1206711667 3.83 [ 3.80 {11.00122.837 500 [4633] 406 [ 516 | 7.00 [10.00
min{ b ; a b a a k! a a a a a i a a

2 3001433966 | 16.00] 3.66 | 3.66 | 8.00 117.17] 3.00 [14.67! 3.50 1 483 7400 [ 733
min. | b 2 4 8 a 2 b a b by a a b a
4 14231533 110671 18.00) 3.66 [ 4.10 110.67,22.331 465 [42.331 9.66 ; 6.66 | 7.66 {16.33
min. ;b 2 C a a a a a 4 a a a a 4
L.S.D{228 | 338|469 3641111810491 221|606 0998{2.101}3.01 [3.121.9]]2324
Means followed by the same letter are not significantly different according to

Duncan multiple range test at 5% level.

B.3.3. Floret diameter:

Data in Table (5) revealed that, all treatments had no
significant differences on floret diameter in the first and second
seasons in Helichrysum plants as compared to the control.

B.3.4. Rachis length:

In this concern, data in the same Table (5) indicated that, the
different treatments had no significant differences in both seasons in
the Statice plants.

B.3.5. Number of floresis/stalk:
Regarding the effect of microwave irradiation, on this traits,
Tabie (5) showed that, the dose of microwave for 2 minates
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significantly decreased the number of florets/stalk in the first
season, in the Statice plants, as compared to the other treatments
and the control. However, in the second season all, treatments had
no significant effect on the florets number compared to the control.

B.4. Chemical composition:
B.4.1. Chlorophyll (a) and (b) content:

Pata in Table (6} showed that, the chlorophyll (a) and (b)
content in the leaves of Helichrysum plants significantly increased
by microwave treatment focr 4 minutes. Moreover, there was
significant increase in chlorophyll (2) content in the leaves of
Statice plants with all microwave treatments. However, the
application of all treatments significantly decreased chlorophyll (b)
content.

B.4.2. Carotenoides content:

From ihe recorded data in Table (6), it can be concluded
that, the treatment with microwavs for 4 minutes gave the highest
value of carotenoides content in Heclichrysum leaves. However,
there was no significant differences between the treatments and the
control. On the other hand, in the Statice plants, all trealments
sionificantly increased carotenoides content as compared to the
control. The highest effect in this regard was obtained by the |
minute treatiment.

Several investigators found similar trends where a positive
correlation was found between microwave and pigment
accumuiation in yucca and philodendron, Youssef (2003).

B.4.3. Total phenols:

Data in Table (6) showed that, total phenols content was
sigmficantly increased with all microwave treatments in the leaves
of both species plants as compared with the control. The highest
significant increase was obtained in the 2 and 1 minutes in
Helichrysum and Statice plants, respectively.

B.4.4. Total indoles content:

In Table (6) data proved that, treating Helichrysum plants
with microwave irradjation for 1, 2 and 4 minute significant
mcreased total 1dols content in the leaves. It was notced that, the
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treatments for 1 or 2 minute gave the highest value. However, the
highest increase was obtained by microwave at 2 minute for the
Statice plants.

These results of total phenols and indoles content agree with
those obtained by Yeussef (2003) on Yuecca and Philodendron and
Sayed er al. (2005) on Solidage.

Tabie (6): Effect of microwave radiation on chemical composition
of Helichrysum bracteatum and Siatice sinuata during
2005 and 2006 seasons.

fHelichrysum bracieatum

Treat. | Chloropkvll A | Chlorophytl B Carotenaids Tetal phenols E Total indols
i (mgigfw.j (mg/g fw) _fmgigfw) (mg/gfw) | (mglglw)
Control | 0.342BC 0125C 034 A 1+ 370D 06208
fmim | 4.320C 017D 1 D30EA 5390C | TROA
2min. | 0536 AB 01758 _ 0448 A 6330 A TB00A |
4min. | 0.625A G.198 A 0.525 A 0.140 B 1.19¢ AB
LSD 02 0.0019 6317 0.0% .69
i Statice siauata
Canroi G220 1 0Re2A 6270 1 4728 3.75D
i min. 0834A | 02348 0.709 A 580 A 0.87C
2 min. 0651B 1 0I8IC 0.624 3 0.34 D 186 A
4 i, 0514C 3125 D 0454C 1 4p1C 98B
5D 0.002 \ 0.002 0002 ] oo 0.002

Means followed by the same letter are not significantly different according to
Duncan muliiple range test at 5% Ievel

REFERENCES

Chapman, H.D. and Pratt, P.F. (1978): Methods of Analysis for
Soils, Plants and Water, P. 150 and 169 Univ. of California,
Div. Agric. Sci., Priced pub. 4034, USA.

Daniel, H.D. 2ud George, C.M. (1972): Peach seed dormancy in
relation to endogenous inhibitors and applied growth
substances. J. Amer. Soc. Hort. Sci., 97:651-654.

De, L.C.; Bhattacharjee, S.K.; Chaterjee, S.R. and Roy, M.K.
(1997): Post-harvest life and quality of cut roses as affected
by gamma irradiation. Indian J. Plant Physiol., 2(3): 237-238.
(C.F. Hort., Abst.,, 68(7)6101.

ElEsawy, M.A.A. (1995): Effect of radiation znd gibberellic acid
on the growth and flowering of Gladiolus corms. Ph. D.
Thesis, hort. Dept., Fac. of Agric., Ain Shams Univ., Cairo

Egyp:.



J. Agric. Res. Kafer El-Sheikh Univ., 33 (4) 2007 855

El-Shafie, S.A.; Mohamed, F.A.; El-Kholy, S.A. and Abd El-
Baky, M. M (1987): Physmiogmal response of carnation plant
to gamma rays. Proc. 12" International Congress of Statistics,
Computer Sci., Social and Demographic Res. Cairo, Egypt. 28
March-2 April. P. 45-56.

Ei-Sherbeny, S.E.; Naguib, N.Y. and Hussein, M.S. (1997):
Effect of gamma irradiation and sulphur fertilizer on growth
and chemical composition of Hibiscus sabdariffa L. Egyptian
I of Physiological Sci., 21:1, 115-127.

Hussein, M.S.; El-Sherbeny, S.E. and Naguib, N.Y. (1995} The
effect of gamma radiation and manganese application on
growth and chemical constituents of Datura metel L. Egyptian
J. Physiol. Sci., 19(1,2): 244-254 (CF. Yort, Abst,.67,
{1)755).

Noby, MLF.A. (2002): Effect of gamma radiation and some agro
chemical on germination, growth, and flowering of
Delphinium ajacis and Matthiola incana plants. M.S. Hort.
Dept. Fac. of Agric. Moshtohor, Benha Univ.

Pitirmovae, MLA. (1979): Effect of gamma rays and mutagens on
bartev seed. Fiziol. Res., 6.127.

Saric, M.; Kastroi, R.; Curic, R.; Cupina, T. and Geric, }.
{1979y Chiorophyll determination Univ, unoven sadu
paktkum is Fizioigize Biljaka, Beagard, Hauncna, Anjiga, PP.
215,

Sayed, 8.S.; Youssef, H.M.A. and Youssef, E.M.A. (2005): Effect
of various gamma irradiation and microwave treatinents on in
vitro micropropagability and biochemical constituents of
Solidago altissima var. Tara explants. Recent Technologies in
Agrt. Proc. 14-16 November, 2005, Cairo Egypt Vol. 111.

Selim, HL.H.; Fayek, M.A. and Sweidan, AM. (1978):
Reproduction of Bircher cultivais by layering. Ann. Agric.
Sci. Moshtohor, 9:159-166.

Snedecor, G.W, and Cochran, W.G. (1982): Statistical Methods
7" lowa State Unjv. Press Ames. lowa U.S.A.

Venkatachalam, P. and Jayabalan, N. (1997): Effect of gamma
rays oo some qualitative and quantitative characters in Zinnia
elegans. Jacq. Indian J. Genetics and Plant Breeding., 57(3):
255-261.



856 Hanan, M.A. Youssef & Samia M.Z. EI-Bably

Youssef, A.A. and Moussa, A.Z. (1998): Effect of gamma rays on
growth and essential oil composition of chamomile
(Chamomilla recutita L.y Arab Umv, I. Agric. Sci., 6(2):301-
31t

Youssef, A.A.; Aly, M.S. and Hussein. M.S. (2000): Response of
geranium (Pelargonium graveolenus L.} to gamma irradiation
and foliar application of speed grow. Egypt. J. Hort, 27(1): 41-
53.

Youssef, H.A.M. (2003): Induction of mutations and variations by
using mutagens on some indoor plants. Ph.D. Thesis, Hort.
Dept., Fac. Agnic., Moshtohor Univ. Zagazig,

Zaharia, D., Popa D. and Bercea, V. (1991): Effect of gamma
uradiation on the seed germination and biosynthesis of
assimilating pigmenis in several ornamental plants. Buletinul
Insututului Agrenomic Cluj-Napoca. Seria. Agric., 44:107-
114,

Al a1 G ony (5 iy Saall g Ly Aol Alaladl 305
ol ah ) deas el g Cha gy deal taas lia
Gl g dgae — 433 Lagas

3> SENPRY T, [RPIFG SV V1 LT BV PPN IRV
})...A.m uﬁthtx;\m&\&w} :\.IJLMQ.«,H\’.-”\/Y..C u#,}tﬁﬂl\ J—““"}‘“ﬁ
O Ailing Dol sl ey et Bk pe @l 5 o0l NS e Y
1955 58 oy gy 3Soall Gy pmill 5 (348 A f 0¥ O ha) Lala 203
o Gdege e e 4t il o jedal AR8 £ Y o) oyl ady
ERANEE ST BRSNS ICDVR MR PN PUIR-y S PRV TRy IV PR W1 PP
da....uctu‘g Jilds € ji YooY b Lig Ve 3}3:\;._:9}5_)594!&(31))]:55
oAl Ay geadd Gliall Jasy e o iy st

§ madll goall Clia gy Y Al Al i 5 S8
+J S 5 Aelaall Ll 4, el bl sl ansy 50 3l

I B PV T S g 1 V3 N PO [ W IR ETSN - 3
a8 A aaal i 80 o Ll a3 e IS5 ¢ g el Cialadlly
pdgd 9 eSs 0 Sy oIV AR an 8 ALl sl il o (ala)
AL Jlae 8 dseal 40 530





