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Heredity analysis of sugarcane seedling root characters
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(1.Sugarcane Research Institute, Yunnan Academy of Agricultural Sciences, Kaiyuan, Yunnan 661699, China; 2.Yunnan
Province Key Laboratory of Sugarcane Genetic Improvement, Kaiyuan, Yunnan 661699, China)

Abstract: The root inherited characters of sugarcane seedlings were conducted by a potted trial. The results indicated that
root length, root crossings were significantly affected by male, female and their combination; root surface areas were
significantly affected by male and female, and root dry weights were significantly affected by their combination. The
contribution sequence of heritability on offspring decreased as female, their combination and male in turn. The
heritability of root crossings, root length, root surface areas, number of root tips, root dry weight and root volume were all
greater than 60%. The root characters were much better for these springs by taken ROC22 and GT92—-66 with female and
CP72-1210 and CT 89-103 with male. The correlation analysis showed that the root length, root surface areas and root

diameter might be used as the index for selecting roots in sugarcane breeding.
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Table 1 Variance analysis of root characters
F F F
14.66 6.20 236* 14.13 6.38 221 11.08 694 159
0.27 0.08 3.16 0.29 0.07 3.67 0.22 0.08  2.49%
2795 984.00 541 151.00 5.17* 2 964 591.00 4849.49 6.12% 225695700  528811.00  4.27*
1251 371.00 298 835.00 4.19% 1353 582.00 264 763.00 511% 103106400 28992000  3.55
0.09 0.03 2.40 0.10 0.03 2.93 0.08 0.03 197
5151.90 1650.30 3.12 5618.10 1494.90 3.76 4284.90 1646.10  2.60
48288204.00 12592 668.00 3.83 50 038 063.00 120 093.76 4.16 37826777 13361432  2.83
86811847.00 17543 816.00 494 94 526 902.00 14 972 126.00 631 7114385500 1671929400 426
138 954.00 25 060.00 5.54% 149 045.00 21 696.00 6.86* 1119.62 24319.00  4.60%

* 0.05
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Table2 The contribution rate of male female and their combination on major root characters
1%
37.31 60.24 76.57 71.88 49.38 61.88 64.83 76.50 78.28 64.10
50.09 70.75 79.60 75.84 60.99 68.53 71.57 3.82 81.47 62.52
53.57 64.77 77.61 72.76 54.65 64.25 70.39 77.16 79.59 68.30
46.99 65.25 77.93 73.49 55.01 64.89 68.93 52.50 79.78 64.97
23 RAEMKMESSH
2.3.1 BAMRR VIR 0 —HR Ao A eeA 00-2%
. D A E S gh] — 2 LR
* g GCA 96-86
3 4 GCA
92-66 ROC22
ROC22 GCA ROC22 9266
00-236
GCA
92-66
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Table 3 Relative effect values of GCA of female root characters
92-66 —0.94 —-0.02 545.08 483.26 0.13 33.82 1266.82 3932.28 145.80
ROC22 1.71 0.27 675.57 279.54 0.00 6.63 3209.71 2892.39 136.49
00-236 -0.17 -0.15 —635.17 —392.64 -0.07 -21.16 -236231 313143 -127.74
96-86 —-0.61 -0.10 —585.49 -370.16 6.56 —-19.28 77817 369324 —154.54
2.3.2 SUAAR AR MR 6 — AR B A ) U GCA
4 CP72-1210 89-103 02-588
CP72-1210 GCA 3451 1167.73
GCA 89-103
GCA CP72-1210
9-103 96-1409

GCA 96-1409
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Table 4 Relative effect values of GCA of male root characters

CP72-1210 -0.90 —0.01 526.96 478.99 0.14 34.63 1199.47 3783.18 138.05
89-103 1.57 0.30 660.81 266.64 0.00 5.62 317491 2 706.61 128.51
96-1409 —0.26 -0.20 -350.74 —189.89 —0.02 -8.51 —-1393.25 —1557.13 -70.07
02-588 —0.41 —0.09 —837.03 —555.74 34.51 1167.73 802.04 493266 —-196.49
2.3.3 ARAPIRGGEIRBLA A R SCA 4
5 A B 1.20 0.27 763.85 3262.62
A SCA C D E SCA C
D SCA
SCA 4 533.84 0.13
35.19 43778 163.41 B SCA

®5 RARASRAEROBRES WWEE

Table5 Relative effect values of SCA of combination root characters

A 92-66><CP72-1210 -0.64 0.00 635.10 533.84 0.13 35.19 1473.11 437780 163.41
B ROC22x< 89-103 1.20 0.27 763.85 332.59 0.01 9.00 3262.62 3346.80 154.24
C 00-236x% 96-1409 -0.16 -0.16 ~ -209.20 -100.08 0.00 -3.75 -875.56 -736.49 -36.56
D 96-86x 02-588 0.01 —-0.03 —709.33  -457.13 —-0.08 —24.49  -2219.16 -3 805.57 -149.08
E 00-236x% 02-588  -0.41 -0.07  —480.41 -309.23 -0.06 -1595 -1641.00 -3 182.53 -132.01

2.3.4 AR Z MK 6948 K AT
6

#6 MEMKREEXRY

Table 6 Correlation coefficients of root characters

1 0.82 0.39 0.16 -0.19 -0.07 0.57 0.24 0.32
1 0.70 0.53 0.21 0.34 0.82 0.58 0.64

1 0.97" 0.81 0.89" 0.98" 0.98" 0.99™

1.00 0.93" 0.97" 0.90" 0.99™ 0.99™
1 0.99™ 0.67 0.90" 0.86

1 0.77 0.95" 0.92"

1 0.92" 0.95"

1 0.99"

*okk 5% 1%
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