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Evaluation of some characteristics of the fourth generation of common purslane
(Portulaca oleracea L..) mutated from treatment with dimethyl sulfate
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ABSTRACT

Mutation induction is an important method for generating genetic diversity. Purslane (Portulaca oleracea L.) has
unique medicinal uses due to its high content of beneficial antioxidants and omega-3 fatty acids. In this study, the
genetic diversity of 24 mutant lines of fourth-generation (M,) purslane obtained from dimethyl sulfate treatment
together with the control was investigated in a randomized complete block design with 3 replicates. The differences
among the lines were significant in traits including plant height, leaf length, leaf width, stem dry weight, and leaf
chlorophyll in the 30-day-old plant. The principal coordinates and cluster analyses divided the lines into two separate
clusters. The lines in cluster 1 had a significant advantage over the lines in cluster 2 for most traits such as stem fresh
weight, leaf fresh weight, and number of capsules per plant. The number of leaves was significantly correlated with
stem fresh weight, leaf fresh weight, plant fresh weight, number of capsules per plant and the ratio of plant dry weight
to plant fresh weight. In sequential path analysis, stem fresh weight in the first order was the only trait affecting
number of capsules per plant, and in the second-order, leaf fresh weight and plant height were the most important
traits that had an effect on number of capsules per plant through the direct effect of stem fresh weight. L18 mutant
line had a significant advantage over the control in some agronomic traits such as plant height, leaf length and
number of capsules per plant, that can be used for future research, especially for cultivation, commercialization and
extensive planting for uses as vegetables, oil extraction, and medicinal applications.
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Table 1. Descriptive statistics of measured traits in the My lines of purslane.

Minimum  Maximum Mean (¥ & s;) Variance CV%
Plant height in 30-day-old plant (cm) 21.00 45.00 30.2+0.61 18.45 14.22
Plant height in 50-day-old plant (cm) 45.00 89.00 62.25+1.32 87.01 14.99
Plant diameter (mm) 104.50 188.00 147.73+£2.99 447.84 14.33
Number of leaves 227.00 1984.00 872.69+59.8 178831.21 48.46
Leaf length (mm) 23.20 49.33 38.51+0.74 27.65 13.66
Leaf width (mm) 11.40 26.60 18.85+0.42 8.93 15.85
Stem fresh weight (g) 55.00 566.00 228.74+16.63 13825.91 51.40
Leaf fresh Weight (g) 20.00 306.00 92.6+8.01 3206.94 61.16
Stem dry weight (g) 5.92 76.75 28+2.19 240.22 55.36
Leaf dry weight (g) 1.36 20.57 6.9+0.55 15.12 56.39
Number of capsules in Plant 14.00 299.00 89.55+8.78 3855.58 69.34
Leaf chlorophyll in 30-day-old plant (unit) 28.30 48.80 41.43+0.48 11.64 8.23
Leaf chlorophyll in 50-day-old plant (unit) 23.00 69.20 43.73+0.99 49.24 16.05
Number of lateral stems 14.00 27.00 22.87+0.45 9.99 13.82
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Table 2. Results of variance analysis of traits in the My lines of purslane.

Mean of squares

Source of variation df PA30 _PHS0 PP NL __ LL LW _SFW _LFW
Replication 2 81.92" 6884™  13.11™ 082" 21.87" 031" 0.72™ 022"
Line 24 32.58 126.54" 498.33™ 0.48™ 4439 16.65" 0.25° 0.23"™
Error 48 1.67 48.23 41546 043 11.15 1.56 023 0.15
Variance Genetical 15.46 39.16 41.43 0.03 16.62 7.54 0.01  0.04
components Environmental 0.84 24.12 207.73  0.21 5.58 0.78 0.12  0.08

P Morphological 16.29 63.27 249.16 024  22.20 8.32 0.13  0.11
Genotypic coefficient of variation (%) 13.02 10.05 4.36 3.00 10.59 14.57 2.85 637
Phenotypic coefficient of variation (%) 13.37 12.78 10.68 9.22 12.23 15.31 942 11.21
Broadsense heritability (%) 94.87 61.88 16.63 10.60  74.87 90.61 9.19 3234

ot g 0,0 ) 50 Jleixl mhaw jo o pixe o 4y ms g e e
* ** ns: Significantly difference at 5 and 1% of probability levels, and non-significantlt difference, respectively.

48,5 My slo Y 5o Slas uilyjly 4y 5o0 guls Y Jgoo aslol
Continued table 2. Results of variance analysis of traits in the M, lines of purslane.

Mean of squares

Source of Variation df SOW __IDW __ NC Chi30 ChI50 NLS
Replication 2 0.33 0.08™ 1.28 0.39™ 165.44 0.38™
Line 24 0.13" 0.06™ 0.21™ 20.617" 56.33™ 11.69™
Error 48 0.07 0.04 0.24 3.14 37.31 8.68
Variance Genetically 0.033 0.012 0.015 8.73 9.51 1.50
components Environmental 0.033 0.018 0.119 1.57 18.66 4.34

P Morphological 0.067 0.030 0.134 10.30 28.16 5.85
Genotypic coefficient of variation (%) 8.18 6.84 4.14 7.13 7.05 5.36
Phenotypic coefficient of variation (%) 11.57 10.97 12.36 7.75 12.14 10.57
Broadsense heritability (%) 49.96 38.96 11.23 84.77 33.76 25.74

IS siredglds 9 g 2oy N 9 0 Jleixl mhaw )0 o sire Dglas o3 5 4y ms g s
*,** ns: Significantly difference at 5 and 1% -of probability levels, and non-significantly difference, respectively.
PH30 Plant Height in 30-day-old plant, PH50 Plant Height in 50-day-old plant, PD Plant Diameter, NL Number of Leaves, LL Leaf Length, LW Leaf
Width, SFW Stem Fresh Weight, LFW Leaf Fresh Weight, SDW Stem Dry Weight, LDW Leaf Dry Weight, NC Number of Capsules in Plant, Ch/30
Leaf Chlorophyll in 30-day-old plant, Chl50 Leaf Chlorophyll in 50-day-old plant, NLS Number of Lateral Stems.
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Table 3. Mean comparison of traits (¥ & sg) in the M, lines of purslane.
M, Line PH30 PH50 LL LW SDW ChI30
Control 32.5+2.5% 65.67+2.67°%" 30.89:+0.8" 23.57+£0.47° 18.67+1.2°® 41.94].]°%N
L1 3441% 67145 38.35:+0.45% 17.55+0.05%" 29.52410.92% 43.6542.55%
L2 28.5+0.5" 59.75+6.75%feh 39.2+1.4%4 17.7+0.1°%n 31.3445.03%0 31.3+3)
L3 32.542 .55 52.543.5% 374085 17.440.6" 23.68+1.49%% 42.35+] .45k
L4 27+0.002% 59,543, 5edefeh 40.3+2.1%¢ 19+1.8%t 43.68+13.43%"¢ 38.25+1.25M
L4 1 30.540.5°%" 76.5+7.5% 33.7+0.1%f 16.8+0.62 65.09+11.67° 45.9+0.7"
L5 3340.0003%% 66.5+5.5%4f 49.27+0.07" 23.440.2° 21.7543.48%% 39.1£0.0001¢"
L6 29-+]¢8hik 55.5+0.5¢n 39.68+0.08"¢ 20.23+0.03% 22.82410.1%% 39.75+0.65°h
L7 31.54].5%k 60.5+] .50 36.45+0.05%¢ 18.55+0.05°% 13.29+6.74° 43.25+0.75%%
L8 29-+]¢8hik 5840 0feh 48.7£0.1° 21.65+0.05% 12.42+1.75° 40.95+0.65%"
L9 26.5+1.5% 63.545.50deMm 38.15+0.05%% 19.45+0.05% 37.449.55% 39,741 5t
L10 26.5+1.5¢ 55.5+].5%% 39.75+0.05>¢ 18.35+0.05°% 42.68+17.01% 4]1.8+0.6°%e
L10 1 27.542.5% 50+5" 39.55+0.05¢ 18.4+0° 24.49:x14.07"% 44251 .85
L11 27+1% 50.5+4.5% 43.05+0.05% 26.55+0.05" 27.3441.57%% 4].44] 300t
L12 27.543.5% 572dcfeh 41.55+0.05% 21.45+0.05"4 50.48+3.75" 42.2+0.3%%f
L13 26.5+1.5% 57.54] 5% 36.842.6%%f 15.6+0.2" 14.11+4.29° 46.95+1.85"
L14 28.5+1.5Mk 65+20def 30.2+7" 17408 15.12+8.14° 42.85+0.25%%!
L15 23.542.5' 61.5+7.5%0eh 41.65+0.05% 21.55+0.05"4 28.45+4 850 36.75+1.65'
L16 32.541.5%f 62.75+3.250deM 35.341.3%f 18.140.1°% 28.05+12.28%% 39.2+0.5%h
L17 33.541.5%¢ 55.5+5. 5 39.442.4%4 17.6+1.6" 16.96+11.04% 41.65+0.35%fen
L17_1 28+0.00042% 64.5+4.500% 31.6£7.8" 13.4+2 13.13+4.14° 44.95+0.05"
L18 43.5£1.5° 83.5+5.5° 43.140.1* 17.75+0.05¢ 25.31£11.66%% 42.8+0.5%%f
L19 30+0.00032 " 7049 39.142.1% 16.9+0.7"%" 38.82+13.08% 41.7540.95¢%fen
L20 35.5+0.5° 64.5+10.5%f 34.3+0.1% 17.85+0.05°%h 28.8942 gubede 43.95+0.05%
121 3] 73.540.5" 35.742.9%f 15.43+2.631 26.48+5.83%% 39.2+0.2%h
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Figure 1. Principal Coordinates Analysis of the M, lines of purslane.
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In each column means followed by at least a common letter, are not significantly different. The names of the traits are presented in Table 2.
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Figure 2. Dendrogram obtained from the cluster analysis of M, purslane lines.
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Table 4. Mean (X & sz) of clusters obtained from cluster analysis of the M, lines of purslane.

. Mean (x & s;) The difference between
Traits Cluster 1 Cluster 2 the two clusters
(4 members) (21 members)

Plant height after 30 days (cm) 3343.61 29.67+0.69 Ns

Plant height after 50 days (cm) 71£7.15 60.58+1.13 *

Plant diameter (mm) 167.11+7.41 144.04+2.9 ok
Number of leaves 1233+244.81 804.06+53.12 *

Leaf length (mm) 38.89+2.45 38.44+1.05 Ns

Leaf width (mm) 19.134£2.52 18.79+0.54 Ns

Stem fresh weight (g) 383+50.46 199.36+10.76 **

Leaf fresh Weight (g) 161.38+41.22 79.5+5.37 ok

Stem dry weight (g) 36.05+9.69 26.46+2.43 Ns

Leaf dry weight (g) 7.87+0.62 6.71£0.77 Ns
Number of capsules 151.25+8.26 77.8£7.29 ok

Leaf chlorophyll in 30-day-old plant (unit) 42.33+1.4 41.26+0.72 Ns

Leaf chlorophyll in 50-day-old plant (unit) 39.36+2.4 44.56+1.11 Ns
Number of lateral stems 21.88+1.97 23.06+0.46 ok

Sl sire Dolas 99 g do 0 ) 90 Jlaiml mhaw [0 jlo s Sglds oS5 Ay ms g

*, ** ns: Significantly difference at 5 and 1% of probability levels, and non-significantly difference, respectively.
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Figure 3. Sequential path diagram for the number of capsules in M, purslane lines. The names of the traits are
presented in Table 2.
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Figure 4. Sequential path diagram for plant fresh weight in M, purslane lines. The names of the traits are presented in
Table 2. PFW: Plant Fresh Weight
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