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ABSTRACTS

The present study was conducted at the Experimental Farm of the Horticulture Department, Faculty of
Agriculture, Moshtohor, Benha University, Egypt through the two successive seasons of 2020/2021 and
2021/2022. This investigation aimed to examine different types of mutagens on the induction of variability
Codiaeum Variegatum var mollucanum Physical mutagen,(gamma rays at 0.0, 100, 200, and 300 grays), and two
chemical mutagens [Ethyl methane sulphonate (EMS) and Dethylmethane sulphonate (DES) at 0.0, 0.01, 0.02 and
0.03%] were applied on the plant materials. The experiment was arranged in a Randomized Complete Block
Design (RCBD) with three replicates. The obtained data cleared that the physical and chemical mutagens (0.02
DEMS and EMS, and 100 or 200 Gy gamma rays) increased the plant growth compared with the higher radiation
of gamma rays (300 Gy). All treatments of gamma rays at 100 or 200 Gy increased growth parameters, i.e. number
of leaves/plant, plant height, and dry and fresh weight of leaves (g)/plant as compared with the control. The best

treatments were obtained by gamma rays at 100 Gray.
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INTRODUCTION

Many breeding methods are applied to enhance
plants, including selective breeding, cross, polyploid, and
monadic breeding. There are some disadvantages, such as a
heavy workload and a long breeding time (Li et al, 2021).
Mutations are an important tool to increase genetic
variability in plant breeding, which could effectively solve
these drawbacks (Kishi-Kaboshi, Aida & Sasaki, 2018).
Gamma rays induce damage to plants by changing DNA,
promoting the production of new varieties of plants
(Yamaguchi, 2018). Irradiation also causes genetic changes,
cytological, and physiological in tissues, and cells which
alter the plant morphology (Fan et al., 2014). Codiaeum
Variegatum var. mollucanum. is a species of the genus
Codiaeum which belongs to the family Euphorbiaceae. Ata
macroscopic level, the saline aerosol provokes visible
injuries (e.g., leaf necrosis and burns), alters buds and stems
structure, and reduces the whole plant growth, Although the
detrimental effects of the saline aerosol on vegetation are
well documented (as previously reported), there are still few
experimental studies that have evaluated the tolerance/
resistance of different ornamental species to this stressor
(Toscano et al., 2021).

Therefore, studying the genetic and physiological
effects of gamma-ray irradiation on croton (Codiaeum
Variegatum L.) has great importance for breeding new
varieties and improving the quality of growth. Thus, this study
aimed to indicate the biological effects of irradiation with
gamma rays on Codiaeum Variegatum by determining the
optimal dosage for mutation breeding and the potential fertile
mutants on the morphological parameters of the plant. In
addition to evaluate Diethyl sulfate (DES) and Dimethyl
sulfate on the same plant.
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MATERIALS AND METHODS

The present study was conducted during the two
successive seasons of 2020/2021 and 2021/2022 at the
Experimental Farm of the Horticulture Department, Faculty
of Agriculture, Moshtohor, Benha University, Egypt.

Plant preparation:

Cuttings of Codiaeum Variegatum var. mollucanum
plant were collected from the Experimental Farm of
Horticulture department.

Analyzed at Lab. of Soil and Water, Deptartment.,
Moshtohor Faculty of Agriculture, Benha University
according to Rainwater and Thatcher (1960).

The layout of the experiment:

The experiment was in a randomized RCPD with
three replicates each replicate containing four plants.
Treatments:

Plantlets of the Codiaeum Variegatum var.
mollucanum were irradiated before planting in farms using
Indian Gamma cell 40/Date (April-77) —curies (3032)-
(cesium-137) source from a unit gamma chamber at dose rate
of 0 .843 rad/second (100 Gy = 7 minutes at the National
Center for Radiation Research and Technology, Nasr City,
Cairo, Egypt . Irradiation doses were 0,0, 100, 200, 300 Gray
or Ethyl sulfate and Dimethyl sulfate treatments application
one percent stock solution of EMS was prepared and was used
for preparing working DMS solutions at 0.1, 0.2, and 0.3%
then the Plantlets were planted on 1/4/2020 and 2021 and
2021 and 2022, under the influence of four concentrations of
salts 0.00, 1500, 3000 and 6000 ppm and the water used is
diluted seawater. for the two summer seasons (khlifa et al.,
2016). The achieved experiments could be summarized as
follows:
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Sampling for vegetative and chemical analysis.
Studied character:

The vegetative growth: Plant height (cm), number of
leaves/plant, leaves fresh and dry weight (g), number of
branches, roots length, roots fresh and dry weight.

PCR METHODS:
1. Leaf protein:

SDS-polyacrylamide  gel electrophoresis ~ was
performed in 12 % acrylamide slab gels following the system
of Laemmli (1970) to identify their protein profiles.

Gel preparation

The following stock solutions were prepared:
Acrylamide stock solution (30 %6): prepared by dissolving
30 g (acrylamide and 0.8 g N, N, methylene bis—acrylamide)
in about 70 ml distilled water
Resolving gel buffer (1.5 M Tris-HCI, pH 8.8):

The buffer was prepared by dissolving 18.15 g Tris in
50 ml distilled water and kept at 4°C.

Stacking gel buffer (0.5 M Tris-HCI, pH 6.8):

The buffer was prepared by dissolving 6.05 g Tris in
50 ml distilled water.

Sodium dodecyl sulfate (SDS 10 %, W/V):

A stock solution was prepared by dissolving 10 g SDS
in 70 ml distilled water.

Ammonium persulfate solution (APS 10 % W/V):
The solution was prepared by dissolving 1.0 g
ammonium persulfate in 10 ml distilled water.

Table A. Composition of separating and stacking gels:
Stock Solutions 12% separatinggel 4% Stacking gel

Acrylamide 40 ml 2.6ml
Separating gel buffer 25 ml -
Stacking gel buffer - 5.0ml
Distilled water 33.5ml 122ml

10 % SDS 1.0ml 02ml

10% APS 0.5ml 0.1 ml
TEMED 60 ul 25l
Sample buffer:

This buffer was prepared by mixing the following
components:

2.5 ml of 0.5 M Tris buffer (pH 6.8), 4 ml of 10 %
SDS., 1 ml of 2 mercaptoethanols, 1 g of Sucrose, 1 ml
Bromophenol blue (0.4 %)

Up to 10 ml of distilled water.

Extraction of leaf total proteins

Protein extraction was conducted by mixing 0.2 g of Insect
tissue with an equal weight of pure, clean, sterile fine sand.

The Insect tissue were then ground to fine powder
using a mortar and pestle and homogenized with 1 M Tris-
HCI buffer, pH 6.8 in a clean Eppendorf tube and left in the
refrigerator overnight.

Application of samples:

Control wells were loaded with standard protein
marker Medium ranging from 14.20 KDa to 66.00 KDa
(Fermentas.Com).

Gel running and staining:

Gels were agitated gently overnight. The composition

of the staining and destaining solutions was as follows

Reagents staining  destaining
Commassie Brilliant blue R-250 lgm -
Methanol 455 ml 455 ml
Glacial acetic acid 90 ml 90 ml
Distilled water 455 ml 455 ml

Gel Analysis:

Gels were photographed scanned and analyzed using
the Gel Doc VILBER LOURMAT system. According to
Laemmli (1970) to identify their protein profiles.

The experimental pots in the open field recommended
adose of (NPK) inorganic fertilizer according to the Egyptian
Ministry of Agriculture and Land Reclamation (Reclaim).
The normal agricultural practices (irrigation, ......... etc)
were carried out for the experiment.

Chemical analysis:

Plant samples were used for chemical analysis as
follows:

Chlorophyll A, B content in fresh leaves.

Nitrogen N, p, K, Ca, and Na content in leaves.
Determination of chlorophyll content:

Total chlorophyll content was determined in fresh
leaves of plants according to Wintermans and De Mots (1965)
1)Determination of N, P, K, content:

The dry matter of leaves was ground, and 0.2 g of each
sample was digested with sulphuric acid to determine the
element's content (Guzman and Romero,1988)

1) Nitrogen according to the micro Kjeldahl method
(A.0.A.C.,1980) using nitrogen distillation instrument
model Buchi323.

2) Phosphorus was colorimetrically determined by the
vanadate-molybdate-y method (Chapman and Pratt,
1961) using spectrophotometer model (spectronic 21),
Potassium, calcium, and sodium were determined by
using the flame photometer model (corning 410)

Statistical analysis:

The study was subjected to analysis of variance as
factorial experiments in a complete randomized block design.
L.S.D. a5 % method was used to differentiate between means
according to Snedecor and Cochran (1989).

RESULTS AND DISCUSSION

Effect of Gamma rays, EMS, and DMS on vegetative
growth of Codiaeum variegatum var. mollucanum during
two seasons 2020/2021 and 2021/2022.

1. Plant height (cm):

Ethyl methane sulphonate at 0.1% significantly
increased the plant height of Codiaeum variegatum plantin Table
(1) in both seasons, respectively. While, gamma rays at dose 100
gray gave next in this concern in both seasons, respectively. On
the other hand, Ethyl methane sulphonate t 0.1% or 0.2%
produced the best value in the connection in both seasons. These
results were reported by Karki and Srivastava (2010). This may
be because Ethyl methane sulphonate at 0.1% or 0.2% is more
suitable for a growth-promoting hormone that enhances the
growth of plant height Also, Sudha, (2022) found that the
stimulative effect on growth may be due to the increase of cell
length or cell number and size shifting in metabolism which
promoted the stimulating effect of phytohormones on the
biosynthesis of nucleic acids.

2. The number of leaves /p:

Data shown in Table (2) indicated that the number of
leaves per plant in the first season (2020 and 2021/2021 and
2022) revealed that the gamma at 200 Gy gave the maximum
number of leaves per plant as (15.81) compared to other
treatments. gamma at 100 Gy or Ethyl methane sulphonate at
0.1% gave the next value in this concern. In this respect, the
number of leaves per plant was 12.54 and 11.58 leaves per
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plant. but the D'Ethyl methane sulphonate at 0.3% gave the  on (Gladiolus hybrid) It was found that low doses of gamma

minimum number of leaves per plant. rays stimulate vegetative growth, while high doses of gamma
Data in the same Table (3) appear similar to those  rays inhibition of vegetative growth.

obtained in the first one. In this connection, Patil et al., (2018)

Table 1. Effect of Gamma rays, EMS, and DMS on Plant height (cm) of Codiaeum variegatum var. mollucanum under
saline conditions during two seasons 2020/2021 and 2021/2022.

Water concentration (ppm) Tap water 1500 3000 6000
Character Seasons I o & o & pnd IS o
Control saline water 0.00 25.0 27.0 26.0 290 250 270 200 24.0
Control without saline water 0.00 30.0 33.0 35.0 380 300 320 320 31.0
100Gy 350 400 320 300 450 500 360 450
200Gy 530 400 420 450 400 350 330 310
Gamma rays 300Gy 500 550 450 370 450 430 350 370
mean 460 450 397 373 433 427 347 3717
0.1% 500 470 430 390 330 300 350 360
0.2% 450 500 310 350 450 440 300 330
Ethyl Methane Sulphonate 0.3% 380 600 410 500 300 280 290 300
mean 443 523 383 413 360 340 313 330
0.1% 350 400 600 550 320 360 300 310
. 0.2% 330 340 420 410 470 420 330 310
DiEthyl Methane Sulphonate 0.3% 300 570 440 450 300 370 200 250
mean 327 437 487 470 363 383 277 290
L.S.D. at05% 1211 1247 1041 898 824 718 416 805

Table 2. Effect of gamma rays, ethyl methane sulphonate, and diethyle methane sulphonate on the number of leaves
per plant of Codiaeum variegatum var. mollucanum under saline conditions during two seasons 2020/2021 and

2021/2022.
Water concentration (ppm) Tap water 1500 3000 6000
Character Seasons = od 8 o 1% o (% o

Control saline water 0.00 1025 1107 983 1180 859 945 789 860

Control without saline water 0.00 11.02 1190 11.25 1350 1022 1124 1071 1167

0.10% 1254 1354 450 540 2058 2264 380 414

0.20% 1581 1707 952 1142 288 317 394 429

Ethyl Methane Sulphonate 0.30% 1374 1484 579 695 351 386 288 314

mean 1403 1515 660 792 899 989 354 386

0.10% 1158 1251 618 742 688 757 358 390

. 0.20% 1128 1218 899 1079 399 439 258 281

Dikthyl Methane Sulphonate 0.30% 1051 1135 628 754 551 606 358 390

mean 1112 1201 715 858 546 601 325 354

100Gy 982 1061 753 904 450 495 400 436

200Gy 785 848 647 776 722 794 758 826

Gamma rays 300Gy 553 597 58 707 658 724 298 325

mean 773 835 663 796 610 671 485 529

L.S.D.at0.05% 364 389 217 370 340 399 259 282
2. Phosphorus percentage the most promising effect in increasing the percentage of P% in

The obtained results of P% of Codiaeum variegatum  the first season. Diethyle methane sulphonate at 0.1% and
plants are tabulated in Table (3). These data revealed that in  gamma rays at 100 gray showed increasing p% in leaves and
both seasons, which was significantly increased by all tested  ranked second in this direction in the two seasons results agree
treatments, Ethyl methane sulphonate at 0.2% treatment gave  with Hussein et al.,(1995) on Datura metel.

Table 3. Effect of Gamma rays, EMS, and DMS on Phosphorus % of Codiaeum variegatum var. mollucanum under
saline conditions during two seasons 2020/2021 and 2021/2022.

Character Water concentration (ppm) Tap water 1500 3000 6000

Seasons 1t ond L 1o ond 1 2nd

Control saline water 0.00 0.23 0.25 0.22 0.26 0.25 0.27 0.22 0.25
Control without saline water 0.00 0.21 0.24 0.21 0.25 0.22 0.26 0.20 0.23
0.10% 033 036 031 033 029 032 021 024

0.20% 032 035 020 023 023 028 025 028

Ethyl Methane Sulphonate 0.30% 031 035 028 031 032 035 032 035
mean 032 035 026 029 028 032 026 029

0.10% 029 032 023 028 030 033 024 028

. 0.20% 029 033 026 029 023 025 024 028
DiEthyl Methane Sulphonate 0.30% 027 029 022 028 025 029 027 031
mean 028 031 024 028 026 029 025 029

100Gy 024 027 024 027 027 031 018 021

200Gy 023 025 022 026 025 027 022 025

Gamma rays 300Gy 021 024 021 025 022 026 020 023
mean 023 025 022 026 025 028 020 023
L.S.D.at 0.05% 0525 0505 0502 0505 0508 0499 0502 0502
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3. Potassium percentage
Results of potassium percentage presented in Table
(4) cleared that, Ethyl methane sulphonate at 0.2% gave the

maximum percentage of K and Diethyle methane sulphonate
at10.1% gave the next result in leaf potassium percentage.

Table 4. Effect of Gamma rays, EMS, and DMS on Potassium%b of Codiaeum variegatum var. mollucanum under saline
conditions during two seasons 2020/2021 and 2021/2022.

Character Water concentration (ppm)  Tap water 1500 3000 6000

Seasons 1t 2nd 1t 2nd 18t 2nd 1t 2nd

Control saline water 0.00 138 141 1.30 1.35 1.72 1.73 1.23 1.26

Control without saline water 0.00 123 128 1.61 1.54 1.65 1.68 111 1.14

0.10% 195 198 138 143 161 165 150 153

0.20% 184 188 161 165 142 149 134 137

Ethyl Methane Sulphonate 0.30% 180 183 142 146 153 152 130 133

mean 186 190 147 151 152 155 138 141

0.10% 165 168 169 173 127 133 127 131

. 0.20% 161 164 119 121 146 151 119 122

DiEthyl Methane Sulphonate 0.30% 157 161 157 161 119 123 150 134

mean 161 164 148 152 131 136 132 129

100Gy 145 148 127 132 134 138 142 145

200Gy 138 141 130 135 172 173 123 126

Gamma rays 300Gy 123 128 161 154 165 168 111 114

mean 135 139 139 140 157 160 125 128

L.S.D.at 0.05% 0.798 0.798 0.752 0759 0793 0800 0.793 0.791
4, Calcium%o level in this concern. Gamma rays at 200 Gy and Ethyl

Data shown in Table (5) indicated that, the content of
Fe (mg/g D.W.) in the dry leaves of Codiaeum variegatum
was greatly affected by gamma rays at 100 gray and Diethyle
methane sulphonate at 1 0.1% treatments as compared to
control in two seasons. While control plants gave the least

methane sulphonate at 0.1% gave the third level of Fe (mg/g
D.W.) in the two seasons. Statistical analysis showed a
significant difference between these treatments during the two
seasons. These results agree with obtained by EL-Esawy
(1995)

Table 5. Effect of Gamma rays, EMS, and DMS on Calsium%o of Codiaeum variegatum var. mollucanum under saline
conditions during two seasons 2020/2021 and 2021/2022.

Character Water concentration (ppm) Tap water 1500 3000 6000
Seasons 1% 2nd 1 2nd 1 2nd 1% 2nd
Control saline water 0.00 0.91 0.95 116 119 112 115 107 111
Control without saline water 0.00 0.79 0.82 112 115 087 092 095 099
0.10% 1.36 140 087 091 095 098 108 1.11
Ethyl Methane Sulphonate 0.20% 144 148 120 160 103 104 128 131
0.30% 112 1.16 128 131 132 13 099 102
mean 131 1.35 112 127 110 112 112 117
0.10% 1.07 111 124 125 128 131 091 095
. 0.20% 1.07 111 128 131 107 112 087 090
Dithyl Methane Sulphonate 0.30% 103 105 108 111 107 111 103 106
mean 1.06 1.09 120 122 114 118 094 097
100Gy 0.95 0.98 112 116 095 09 099 103
200G 091 0.95 116 119 112 115 107 111
Gamma rays 300(35 0.79 082 112 115 087 092 095 099
mean 0.88 0.92 113 117 098 101 100 104
L.S.D.at 0.05% 0.717 0.582 0.758 0.752 0.783 0.662 0.664 0.684
5. Sodium % variegatum was greatly affected by Diethyle methane

The obtained results of Sodium % of Codiaeum
variegatum plants in response to different treatments are
tabulated in Table (6). These data revealed that in both
seasons, gamma rays at 100 gray and Diethyle methane
sulphonate at 1 0.1% gave the most promising effect in
increasing sodium %in the first and second seasons.

Gamma rays at 200Gy increase Sodium % in leaves
and ranked the second in this concern in the two seasons.
Ethyl methane sulphonate at 0.2% gave the third value in
this respect in both seasons. These results of nutrients agree
with those obtained by Hussein et al. (1995) on Datura
metel.

6. Chlorophyll ""a"* (mg/g. f w) of leaves

Data shown in Table (7) indicated that, the content

of chlorophyll "a" in the fresh leaves of Codiaeum

sulphonate at 1 0.1% treatment as compared to other all
treatments and two control in the two seasons. while control
plants gave the least level in this concern. Diethyle methane
sulphonate at 2 0.1% produced the second highest level of
chlorophyll "a" in both seasons. However, in both seasons
treating Codiaeum variegatum with Diethyle methane
sulphonate appeared to be the most effective treatment for
increasing chlorophyll "a " when compared with all
treatments and control.
7. V.B. 8. Chlorophyll *'b™* (mg/g. f w) of leaves

Data obtained in Table (8), it could be mentioned that
the content of chlorophyll "b" Although was more effective
by using Diethyle methane sulphonate at 0.1% gave the
maximum level in the two seasons, while control plants gave
the least level in this concern. Generally, the results of ch/ B
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were similar in harmony with those obtained of ch/ A. The  contents in leaves of fennel plants was considerably
results agreed with Youssef (2003) proved that the percentage  augmented as a result of Ethyl methane sulphonate treatment.
and content of N, as well as (chl a, b, and carotenoids)

Table 6. Effect of Gamma rays, EMS, and DMS on Sodium % of Codiaeum variegatum var. mollucanum under saline
conditions during two seasons 2020/2021 and 2021/2022.

Character Water concentration (ppm) Tap water 1500 3000 6000

Seasons 18t 2nd 18t 2nd 1t 2nd 18t 2nd

Control saline water 0.00 0.89 091 067 0.68 0.86 091 078 096
Control without saline water 0.00 0.82 0.85 082 0.84 1.04 107 093 074
0.10% 116 119 078 08 074 077 097 102

0.20% 112 114 101 104 086 088 082 089

Ethyl Methane Sulphonate 0.30% 112 114 089 093 101 105 093 085
mean 113 116 08 093 087 090 091 092

0.10% 111 115 097 099 08 090 086 102

. 0.20% 104 107 078 081 089 093 08 082
Dikthyl Methane Sulphonate 0.30% 101 104 111 113 097 101 071 085
mean 105 109 095 098 091 095 080 090

100Gy 093 096 071 075 111 102 078 094

200Gy 089 091 067 068 08 091 078 09

Gamma rays 300Gy 08 08 08 08 104 107 093 074
mean 088 091 073 076 100 100 083 088
L.S.D.at 0.05% 0702 0617 0612 0640 0642 0686 0610 0613

Table 7. Effect of Gamma rays, EMS, and DMS on Chlorophyll **a ™ (mg/g. f w) of Codiaeum variegatum var.
mollucanum under saline conditions during two seasons 2020/2021 and 2021

Character Water concentration (ppm)  Tap water 1500 3000 6000
Seasons 1st 2nd 13t 2nd 13t 2nd 1st 2nd
Control saline water 0.00 0310 0340 0170 0210 0090 0120 0130 0.60
Control without saline water 0.00 0330 0360 0340 0380 0040 0080 0190 0220
0.10% 0040 0070 0080 0110 0070 0090 0200 0240
0.20% 0600 0090 0170 0210 0250 0280 0200 0230
Ethyl Methane Sulphonate 0.30% 0500 0070 0240 0270 0120 0150 0160 0190
mean 0380 0077 0163 0197 0147 0173 0187 0220
0.10% 0260 0300 0320 0350 0140 0170 0150 0.80
DiEthyl Methare Sulphone 0.20% 0110 0140 0250 0290 0090 0130 0260 0290
0.30% 0070 0090 0230 0260 0020 0060 0190 0210
mean 0147 0177 0267 0300 0083 0120 0200 0227
100Gy 0060 0080 0040 0070 0060 0080 0150 0.180
Gammarays 200Gy 0060 0090 0170 0210 0090 0120 0130 0.160
300Gy 0030 0050 0340 0380 0040 0080 0190 0220
mean 0050 0073 0183 0220 0063 0093 0157 0187
LS.Dat0.05% 0114 0122 0201 0204 0120 0119 0188 0190

Table 8. Diethyle methane sulphonate on Carotenoids (mg/g. f w) of leaves of Codiaeum variegatum var. mollucanum
under saline conditions during two seasons 2020/2021 and 2021/2022.

Character Water concentration (ppm) Tap water 1500 3000 6000

Seasons 1%t 2nd 1st 2nd 1st 2nd 1st 2nd

Control saline water 0.00 344 322 345 303 326 3.28 3.19 3.22

Control without saline water 0.00 378 381 260 264 3.06 3.08 3.73 3.78

0.10% 157 161 365 368 3.07 311 3.65 3.68

0.20% 215 218 345 346 328 331 3.36 341

Ethyl Methane Sulphonate 0.30% 211 215 228 230 204 208 368 369

mean 194 198 313 315 280 2.83 3.56 3.59

0.10% 200 205 207 211 230 2.33 3.74 381

. 0.20% 195 196 245 248 336 340 2.86 2.90

DiEthyl Methane Sulphonate 0.30% 185 188 147 151 348 350 349 352

mean 193 196 200 203 3.05 3.08 3.36 341

100Gy 129 131 235 237 341 344 2.67 2.70

Gamma ravs 200Gy 129 130 300 303 326 3.28 3.19 3.22

Y 300Gy 115 118 260 264 3.06 3.08 3.73 3.78

mean 124 126 265 268 324 3.27 3.20 3.23

L.S.D.at 0.05% 0.195 0199 0.087 0.089 0211 0214 0115 0118
8. Carotenoids (mg/g. f w) of leaves: control in both seasons Diethyle methane sulphonate at 1

Data obtained in Table (9), showed that, the content  0.1% gave the maximum level in the two seasons, while
of carotenoids although was more effective by using physical gammarays 100 gray gave the second level in this concern.
treatments and Ethyl methane sulphonate as compared with  while Ethyl methane sulphonate at 0.2 concentration gave
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the third value in level of carotenoids in the two seasons.
Several investigators also found similar trends with a positive
correlation (Zaharia et al.,1991). was found between gamma

doses and pigment accumulation in seedlings of Tagetes
erecta, Zinnia elegans and Callistephus chinensis.

Table 9. Effect of Gamma rays, EMS and DMS on Carotenoids (mg/g. f w) of leaves of Codiaeum variegatum var.
mollucanum under saline conditions during two seasons 2020/2021 and 2021/2022.

Character Water concentration (ppm) Tap water 1500 3000 6000
Seasons 1t 2nd 1t 2nd 1t 2 1t 2
Control saline water 0.00 455 457 5.24 548 468 470 545 5.49
Control without saline water 0.00 4.04 4.08 5.51 554 549 552 6.02 6.05
100Gy 5.59 5.62 5.57 559 542 545 6.04 6.07
200G 6.04 6.08 6.04 6.07 599 605 541 548
Gamma rays 30063); 545 547 553 556 622 624 584 587
mean 5.69 5.72 5.71 574 588 591 576 5.81
0.10% 5.08 5.10 427 431 598 601 535 5.33
0.20% 4.87 4.09 5.74 577 629 633 575 5.78
Ethyl Methane Sulphonate 0.30% 479 483 545 547 454 457 541 544
mean 491 4.67 5.15 518 560 564 550 5.52
0.10% 4.76 4,01 5.80 583 627 631 580 5.83
. 0.20% 455 457 5.24 548 468 470 545 5.49
Dithyl Methane Sulphonate 0.30% 404 408 551 554 549 552 602 605
mean 4.45 422 5.52 562 548 551 576 5.79
L.S.D at 5% 1.25 1.40 1.85 190 201 206 207 2.04
SDS-Protein electrophoresis Collard, B. C. Y. and D. J. Mackill (2009). Start Codon
D = Targeted (SCoT) polymorphism: A simple novel
* i;; .M g34S 6 789 10 DNA marker technique for generating gene-targete
100 | markers in plants. Plant Molecular Biology 27: 86-93.
Po Dice, L. R. (1945). Measures of the amount of ecologic
f: ; association between species. Ecology, 26: 297-302.
20 El-Esawy , M.M(1995). Effect of radiation and gibberellic
'I'l' acid on the growth and flowering of gladiolus
5 ‘ corms.PH. D. thesis, Faculty of Agriculture, Ain
TS Y Shams Univ,270.
SDS-PAGE Guzman, M. and Romero, I. (1988). Iron index of
Band MW horticultural crops Capsicum annum I. cv.Lamuyo. J.
No Bp 1 2 3 4 5 6 7 8 9 10 of Plant Nutrition,11(11):983-994.
1 86 o 0 0 0 1 1 0 0 0 O . - . R
2 7 0 0 0 0 1 1.0 0 0 0 Galanti, T., Guidetti, G., Mazzei, E., Zappala, S., & Toscano,
3 68 1 1 1 1 1 1 1 1 1 1 F. (2021). Work from home during the COVID-19
4 65 1 1 1 1 1 1 1 1 1 1 outbreak: The impact on employees’ remote work
5 % 1 1 1 1 1 1 1 1 11 productivity, engagement, and stress. Journal of
6 o 11111 11111 occupational and environmental medicine, 63(7)
7 49 11 1 1 1 1 1 1 1 1 ! !
8 7 1 1 1 1 1 1 1 1 1 1 e426.
9 3 1 1 1 1 1 1 1 1 1 1 Hamideldin, N. and Hussin, A.Z. (2014). The effect of
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