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ABSTRACT

The variation that exists within living plants and animals, is the result of natural mutation at the DNA level, with subsequent
recombination and selection occurring, much of it over millions of years. The aim of this study is to create genetic changes
in chick pea plants using laser radiation. Laser radiation can cause changes (morphological and physiological) in plants with
their high permeability. In this experiment, laser lights: ND:YAG with a wavelength of 530 nm, helium-neon laser with a
wavelength of 632 and UV laser with a wavelength 308 nm were used on seed of “TILC482” variety of chickpea. After
irradiation and planting the seeds (ml), characters: days to germination, days to flowering and podding, percent of
germination, total number of pods, number of stem, number of empty and full pods, number of seeds , 100 KW weight,
plant height, plant dry weight and grain yield per plant were measured. M1 seeds and control were planted in the next
generation (M2) and above traits were measured. At the first generation the results showed that in the three traits (height,
number of empty pods and dry weight) there is no difference between treatments. But in other characters, the treatments
were differed in compared to control at first and second generation. In general, radiation reduced the characters in
comparison to control. Molecular analysis confirmed the mutations occurred in DNA by the laser radiation.
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SOV  df : MS
Dw/ip* GY/p GP % Mortality NFP/p NEP/p 100KW NS/p TNP/jp HP STP/p DP DF DG
Treatment 7 0.12™ 2.536" 274.516™  0.04™  3.002" 0.148™ 29.350™ 2.795™ 10.295" 1.495™ 0.482™ 3.597" 3.597" 3.597"
Error 45 0.06 0.951 140.952  0.034 0991 0.16 17.369 1.305 3.629 3.439 0.239 1.065 1.065 1.065
CV% 14 2429 12.78 27 22.87 27 17.809 25.387 30.480 10.513 12.359 1.556 1.800 16.346

1. This trait was transformed by square root. el oads plxl (6,0 baws las p) (g9, -)

DW/p :Dry weight per plant, Gy/p: Grain yield per plant, GP: Germination percent, NFP/p: Number of full pod per plant, NEP/p:Number of empty pod
per plant, 100KW:100 kernel weight, NS: Number of seed per plant, TNP/p: Totall pod per plant, HP: height of plant, STP/p: Number of stem with pod
per plant, DP: Days to podding, DF: Days to flowering, DG:Days to germination.

Jol Jed 50 0o )00 zhaw Jo LSD (g, 45 aald b oads o s jlos (1nKilis duglae Y g
Table 2. Means comparison of treatments with control for traits under study via LSD at 5% level in the first
generation (M1)

o Number Number
T oS ot oy WIS T orwms ARl Panl Peet
pod/plant with pod
Control 85.714 5.428 19.165 5.428 8,571 4.285 66.285  57.285 6.285
He.Ne5' 77.142 4.400 21.667 5.000 6.500 4142 66.285  57.285 6.285
He.Ne10' 94.285 4.428 25.241" 4571 5.285" 3.857 66.800  57.800 6.800
He.Nel5' 94.285 5.142 24.320" 5.142 7.428 4.142 65.875  56.857 5.857
ND:YAG10~  90.000 4,000 24.025 4,000 5.750" 4.000 68.500° 59.500°  8.500"
uv2' 100.00" 4,000 24.640" 4.142" 5.857" 4.000 66.000  57.000 6.000
uva' 97.142 3.714" 25.232" 3.857" 5.000 3.428" 66.142 57.142 6.142
uv4' 97.143 3571" 22.232 3.714" 5.428" 3.833 65.714  56.714 5.714
LSD (5%) 13.263 1.113 4,658 1.276 2.129 0.564 1.153 1.153 1.153
* Significant at the 5% level. Ao ,30 dans )5 I8 gire glas gl ls
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Table 3. The observations that was unusual data in some traits and used to study for bNA changes caused by laser radiations

Treat ment Traits
NS/p NFp/p NEp/p TNp/p Hp Stp/p DW/p DF
He.Ne5' (1) + + + + +
He.Ne5' (2) + +
uv4’ +
uvs’ +

Ns/p; Number of seed per plant, NFp/p; Number of full pod per plant, NEp/p; Number of empty pod per plant.
TNp/p; Total number of pod per plant, Hp; Height of plant, Stp/p; Number of stems with pod per plant DW/p; Dry weight per plant, DF; Days to
flowering.

P9 o 5o lize Slao sl aali b oUgsn slajlos (2Slos dnlie ¥ Jour
Table 4. Comparision of radiation means with control for different traits in M,

Treatment He.Ne5' He.NelQ' He.Nel5' uv2' uvs' uv4' ND:YAG control LSD5%
Tnp/p 38.60 34.29 39.48 36.40 38.27 40.24 38.53 38.92 12.3
Fp/p 29.29 26.48 29.46 26.94 29.33 30.33 29.28 30.67 10.0
Ep/p 9.31 7.80 10.02 9.46 8.93 9.90 9.25 8.50 4.1
NS/p 29.60 26.70 29.64 28.08 29.73 30.49 29.44 30.75 10.1
Y/p 4.17 3.68 4.06 3.50 4.32 4.24 4.03 4.43 1.6
100ws/p 13.0* 12.9* 12.8* 12.3* 13.5* 134 12.9* 15.07 2.1
Wd/p 14.63 14.78 14.57 13.93 16.99 15.84 16.68 16.51 45
DF 84.62 83.16 83.96 85.42 83.92 84.45 85.28 82.17 4.0
DG 19.1* 18.1* 19.3* 17.9* 18.5* 19.2* 18.7* 14.50 3.3
Dp 90.93 89.66 88.67 88.46 88.67 91.14 91.50 89.17 6.2
PH 22.98 22.86 22.12 25.46 26.60 23.40 21.97 24.25 5.1

*: significant at 0.05 level. Beo 30 mhaw jo jlo e

Tnp/p: Total pod per plant, Fp/p: Full pod per/p, Ep/p: Empty pod /p, NS/p: Number of seed/p, Y/p: Yield/p, 100ws/p: 100KW, wd/p: Dry weight/p,
DF: Days to flowering, DG: Days to germination, Dp: Days to poding, PH: Plant height.
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Table 5. Proportion of within variance of each treatment to within variance of control for different traits in M2

Treatment n Tnp/p Fplp Eplp NS/p Yip 100ws/p  wd/p DF DG Dp PH
He.Ne5’ 21 241 216 38 211 253 4.52* 2.52 8.12* 13.73*  3.79* 195
He.Nel0’ 28 2.38 2.32 24 234 262 6.60* 2.36 28.4* 6.83* 11.9* 1.96
He.Nel5’ 26 291 258 4.6* 2.67 2.67 3.82* 2.55 6.06* 15.21* 10.1* 1.24
uv2' 24 2.34 238 3.66 2.87 2.06 3.89* 2.34 9.98* 19.87* 30.2*  22.7*
uvs’ 30 218 248 217 241 287 3.75 243 8.85* 11.08*  12.0*  8.0*
uv4' 21 167 173 258 172 161 4.26* 2.35 7.81* 10.90* 3.8* 291
ND:YAG10' 16 1.63 146 242 147 1.79 8.55* 1.79 15.39* 12.07* 5.34* 1.55
control 6 1.00 100 1.03 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

n; Number of plant , Tnp/p: Total pod per plant, Fp/p: Full pod per/p, Ep/p: Empty pod /p, NS/p: Number of seed/p, Y/p: Yield/p, 100ws/p: 100KW,
wd/p: Dry weight/p, DF: Days to flowering, DG: Days to germination, Dp: Days to poding, PH: Plant height.
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Figure 1. Dendrogram with ward linkage and squared Euclidean distance based on within variance of treatments
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Table 6. The range of variability of different traits in second generation

Treatment Tnp/p Fp/p Ep/p NS/p Y/p 100kw Wd/p DF DG Dp PH
Min Max Min Max Min Max Min Max Min Max Min Max Min Max Min Max Min Max Min Max Min Max
He.Ne5' 6 86 5 67 1 28 0 67 05511.26.25189 3.1 313781 98 135295 83. 106 115 31

He.Nel0' 15102 0 78 2 24 0 78 0 134 0 196 33 378 45 972 13 26 48 102 11.1 285
He-Nel5’ 35 108 35 81 0 315 42 83 045 12 6.2517.7 3.1 382753 93 13 35 51 98 142 27

uv’ 8 885 3 76 15 23 31 76 02 114 6.7 182545339 77 94 125 39 22. 104 15 092
uvs’ 125 85 95 705 25 22 95 70 09 126 81 211 6 332745 92 13 29 58 102 16.2 55
uv4’ 85 79 7 605 1 235 7 60 05 8156.15 204 358 30.6 78 96.1 13 29 845 103 15 385
ND:YAGIO" 12 62 9 49 12 18 9 49 04 7.7 33 17.6 84 26.2 781 102 13 27 835 106 125 26
control 172 51 131 41 35 12 135 41 19 6.5 137176 98 229 80 845132 17 86 93. 205 29

Tnp/p: total pod per plant, Fp/p: full pod per/p, Ep/p: empty pod /p, NS/p: Number of seed/p, Y/p: Yield/p, 100ws/p: 100KW, wd/p: Dry weight/p, DF:
Days to flowering, DG: Days to germination, Dp: Days to poding, PH: Plant height.
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Figure 2. banding pattern of selected samples for primers UBC-577-915 and UBC-296-915; From left to right M; ladder

100bp, UV4',UV3’, He-Ne5'-2, He-Ne5'-1 and Control, the fleshes shows the bands are produced by radiation treatments
but absent in control (as in primer 577) or presence in control but absent in UV4’ and He-Ne5'-1 as in primer 296.

RAPD (sl S5lel Lawsgs o j1igidl 5 slaglSe 5,158 58l &y @l v Jgor
Table 7. Result of banding pattern analysis of amplified locus by RAPD primer

Name Total Num.of % Polymorfic Diversity Average Resolving
primer Amplified bands  Amplified loci loci Index/primer  of diversity index power
UBC-338-915 6 3 100 1.34 0.19 1.59
UBC-401-915 13 4 75 1.44 0.35 2.20
UBC-296-915 12 4 100 1.79 0.35 2.81
UBC-502-915 12 4 75 2.97 0.37 4.44
UBC-577-915 23 6 66.66 0.46 0.11 0.50
UBC-611-915 15 3 0 0 0 0
Total 81 24 12.09 211 17.19
O zols anl s sald 4 ol Wigd oo olelis Slow Jla slaen dials (gladigs &5 G
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Figure 3. The dendrogram based on jacard coefficient and complete linkage method
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