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Table 1. Survival rate and tetraploidy percentage at seed, seedling and terminal bud of sorghum in colchicine treatments

o obes ol s Sl olgsl 6l o Hles
Seed treatment Seedling treatment Terminal bud treatment
Wu&lf(_.h.\:— CelwA el YF Celw FA CelwA cele YF Cele FA CelwA el YF Celu FA
Colchicine concentration (%) 8h 24 h 48 h 8h 24 h 48 h 8 h 24 h 48 h
e 0 86.33a 87.66a  86.33a 93a 79.67b 70.67¢c 84a 74.33b  6lc
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Means in each column followed similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test
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Fig. 1. Chromosome number in cells of the root tip, a) diploid plant (2n=2x=20) and b) tetraploid

sorghum plant (2n=4x=40)
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Fig. 2. Changes in expression levels of total soluble proteins in sorghum leaves in tetraploid and diploid

plants at three method of treatment with colchicine
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Table 2. Average rate of increasing expression of total soluble protein in tetraploid sorghum plants, than diploid varieties at different colchicine treatments

sSsp syls  (Seed treatment) 4 Hlas (Seedling treatment) aal$ ,los (Terminal bud treatment) 4. sl 4l Hles
Protein bands  (Mean+SE) T test (Mean+SE) T test (Mean+SE) T test
bl 88.82+7.11 12.48%* 91.42+7.42 12.31%* 80.91£1.72 46.77**
b2 40.2542.18  18.44%* 40.81+1.95 20.87** 43.284+4.33 9.98%*
b3 48.35+5.68 8.5%* 54.48+3.48 15.62%* 46.63+2.71 17.18%*
b4 104.01+8.13  12.78** 95.47+5.58 17.1%* 91.48+7.28 12.56**
b5 47.74+5.836 8.14%* 39.81£7.33 5.42%* 31.55+7.57 4.16*
b6 64.86+14.62 4.43% 76.87+9.31 8.25%* 54.04+4.84 11.15%*
** significant at 1% probability level using t-test 1055 &G ez mlaw 53l ime 2

e S b e ) e 03 S k15 5 A sk 08 5 g QLS s IS 55 5 5 Dlodn g S 0S| (T (sla 5T O anlie ¥ J gt

Table 3. Comparison of antioxidant enzymes, carbohydrates and total protein content in diploid and tetraploid sorghum plants in three method of treatment with colchicine

o oles ol s Sl ol al g Hled
Seed treatment Seedling treatment terminal bud treatment

Biochemical parameters bt oo Dlio 2x (Mean+SE)  4x (Mean+SE) 2x (Mean+SE)  4x (Mean+SE) 2x (Mean+SE)  4x (Mean+SE)
Total protein (g g™ IS o5 0.13+0.1b 0.144+0.03a 0.12+0.05b 0.138+0.04a 0.127+0.05b 0.145+0.01a
Carbohydrates (mg g™ Sl g S 0.65+0.1b 0.8+0.06a 0.64+0.04b 0.83+0.07a 0.63+0.04b 0.75+0.03a
Catalase (OD g FWmin™") SV 4.32+0.28b 5.014+0.2a 4.38+0.2b 5.05+0.09a 4.28+0.22b 4.99+0.12a
Polyphenoloxidase (OD g™ .FWmin™) SIS s L 4.79+0.08b 5.5+0.02a 4.96+0.05b 5.56+0.15a 4.78+0.19b 5.57+0.28a
Peroxidase (OD g FWmin™") ST, 2.50+0.1b 2.92+0.08a 2.42+0.21b 2.9240.07a 2.58+0.12b 3.06+0.13a

At I3 mn gl 5113 T 0 gn3T bl il o3l OLES Sogline g o b &7 ol 5 S0ls O a3
Means in each column followed by different letter(s) are significantly different using t-test
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Fig. 3. Differences in stomata size and number, a) diploid plant and b) tetraploid sorghum plant
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Fig. 4. Comparison of tetraploid and diploid sorghum plants, a) reproductive growth; b) comparing the

panicle size; c¢) diploid plants in vegetative stage and d) tetraploid plants in vegetative stage
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Table 4. Comparison some of the qualitative and quantitative characteristics of diploid plants with derived tetraploid sorghum plants in three treatment methods with colchicine

o obes ol s Sl olgsl il o Hles
Seed treatment Seedling treatment Terminal bud treatment

Plant characteristics A8 Sliw 2x (MeantSE) 4x (Mean+SE) 2x (Mean+SE)  4x (Mean+SE) 2x (Mean+SE)  4x (Mean+SE)
Number of adaxial stomata (mm?) K mha 659, 5l 275.7344.5a 227.06+£2.51b 256.63+£3.69a  201.65+2.9b 265.8+2.6a 216.82+2.44b
Number of abaxial stomata (mm?) Koy a0l 421.06+5.9a 350.72+5.32b 403+2.58a 332.6+2.66b 413.6+2.3a 348.07+3.04b
Average internode length (cm) o Sl Jol g Kk 9.48+0.17b 11.20+0.28a 9.55+0.18b 13.53+0.16a 9.7+£0.22b 14.38+0.15a
Chlorophyll a content (mg g™ a Jby S (gl sia 1.18+0.09b 1.5140.06a 1.08+0.02b 1.45+0.02a 1.1+0.02b 1.45+0.02a
Chlorophyll b content (mg g™") b Loy IS (gl ss 0.48+0.1b 0.87+0.1a 0.48+0.01b 0.89+0.01a 0.47+0.01b 0.88+0.01a
Average of leaf thickness (mm) & b (Kl 0.21+0.01b 0.31£0.01a 0.23+0.01b 0.43+0.01a 0.28+0.01b 0.42+0.01a
Leaf length (cm) &£Ldsk  20.90+0.34b 28.18+0.25a 24.22+0.65b 30.51+0.57a 25.42+0.6b 31.75+0.55a
Leaf width (cm) Ko 3.09+0.06b 4.06+0.03a 3.63£0.13b 4.87+0.07a 3.83+0.07b 4.95+0.09a
Number of nodes o 8 slax 9.26+0.09a 9.20+0.11a 10.22+0.14a 10.28+0.1a 10.14+0.2a 9.94+0.1a
Number of leaves L RNRR, 10.3040.14b 16.97+0.19a 11.54+0.1b 15.5740.11a 11.4+0.16b 17.6+0.21a
Plant height (cm) oS s, 97.96+2.15b 126.97+1.38a 105.77+1.7b 143.94+3.28a 103.7+1.7b 141.67+2.08a
Stem diameter (mm) il b3 9.1£0.1b 13.140.1a 11.540.16b 16.240.19a 11.94£0.67b 16.4+0.29a
Panicle length (cm) A Jsb 13.63+0.28b 18.83+0.29a 16.13+0.23b 22.25+0.35a 15+0.32b 23.35+0.22a
Panicle perimeter (cm) 4b 5 Lae 9.66+0.21b 14.13+0.27a 11.40+0.38b 19.97+0.28a 12.09+0.4b 20.71+£0.23a

Lar Hls g Soglas 6‘)'JtorowLﬂ‘ﬁ‘vU‘DvL: asls Ol Lslae J})’L:S&Ladél?ﬂoﬁﬂf)é
Means in each column followed by different letter(s) are significantly different using t-test
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Polyploidy induction and its effects on some morpho-physiologic

characteristics in sorghum (Sorghum bicolor cv. KFS2)
Sotoodeh Ardabilil, G., R. Asghari Zakaria® and N. Zare®

ABSTRACT

Sotoodeh Ardbili, G., R. Asghari Zakaria and N. Zare. 2014. Polyploidy induction and its effects on some morpho-
physiologic characteristics in sorghum (Sorghum bicolor cv. KFS2). Iranian Journal of Crop Sciences. 16(2):151-164. (In

Persian).

Chromosome manipulation of the plant species for development of genetic variation in morpho-physiological
characteristics is a powerful tool in plant breeding. This experiment was conducted at Mohaghegh Ardabili
university, Iran, in 2013 to induce tetraploidy in sorghum seed, seedlings and terminal buds of sorghum were
treated with colchicine (0.025, 0.05, 0.1 and 0.2%) for 8, 24 and 48 hours. Determination of tetraploid plants was
done through the morphological, stomatal and karyological studies. The 0.025% of colchicine for 48 hours and
0.1% of colchicine for 24 hours were the effective treatments for production of tetraploid plants in all treatment.
Comparison of diploid and tetraploid plants showed that tetraploid plants had less stomata number but with
greater size. Thickness of leaves, plant height, leaf length and width, stem diameter, number of leaves and
panicle length and diameter were also higher in these plants. In addition, tetraploid plants had fewer or equal
node number with diploid plants, but longer internodes. The chlorophyll, carbohydrates, total soluble protein
content of leaf and antioxidant enzymes activity were significantly greater in tetraploid plants. The protein
expression patterns studied by SDS-PAGE represented an increase in density of the protein bands in tetraploid
plants as compared with diploids. In conclusion, polyploidy induction can be effectively employed in

improvement of some morpho-physiological traits in sorghum.

Key words: Antioxidant enzymes, Carbohydrate, Colchicine, Sorghum and Tetraploidy.
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