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Table 1. Population sizes, means of agronomic traits of progeny populations of waxy sorghum
‘Liangnuo No. 1’ during 2013-2016

Systems Plant Spike Grains weight 1,000 grains

Year/ . . . . .

Generation or lines height length per spike weight
Season

(no.) (em) (em) 2 2

2013 Fall So 86 119.33 27.54 45.65 30.95
2014 Spring S 50 141.90 26.42 23.46 21.99
2014 Fall S, 29 136.53 31.39 84.17 28.53
2015 Spring S; 28 127.53 30.48 19.22 19.52
2015 Fall Sq 20 129.45 29.22 50.32 23.05
2016 Spring Ss 10 149.17 32.63 32.27 23.82

K~ 2013-2016 A [FZRER WG9 R HAR S IRRE 2 B IREE S A
Table 2. Coefficient of Variation of different agronomic traits in the populations derived from waxy
sorghum ‘Liangnuo No. 1’ during 2013-2016

Grai ight 1,000

Year/ ) Plant height Spike length raimns w.elg ) )
Generation per spike grains weight
Season
(%)

2013 Fall So 11.00 9.63 40.60 7.84
2014 Spring S 7.70 8.76 48.82 10.20
2014 Fall S, 23.55 10.80 39.16 20.72
2015 Spring S; 21.09 11.38 58.13 26.55
2015 Fall Sq 14.69 13.38 31.20 20.81
2016 Spring Ss 16.35 12.42 44.83 12.07

F= ~ 2013-2016 A [FZRE WG58 R HARE IRRE 2 BRI SR
Table 3. Kurtosis and skewness tests of agronomic traits in the populations derived from waxy sorghum
‘Liangnuo No. 1’ during 2013-2016

Year/ Plant height Spike length 1,000 grains weight Grains weight per spike
Season Kurtosis/skewness Kurtosis/skewness Kurtosis/skewness Kurtosis/skewness
2013 Fall -0.74/-0.44 4.27/-1.19 0.06/ -0.69 -0.82/-0.26

2014 Spring -0.43/-0.18 -0.39/ 0.13 0.38/-0.59 0.85/ 0.77

2014 Fall 0.13/ 0.95 0.15/ 0.17 0.88/ 0.96 0.63/ 0.03

2015 Spring -0.62/ 0.46 1.32/ 0.08 -0.41/ 0.10 -0.55/-0.02

2015 Fall 0.00/-0.02 1.74/ 1.41 -1.22/-0.06 1.25/ 0.57

2016 Spring 0.76/-0.94 0.66/ -1.08 0.64/ -0.87 1.71/ 0.14
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Fig. 1. Distributions of plant height in different Fig. 2. Distributions of spike length in
generations of populations derived from different generations of populations
waxy sorghum. N is the total population derived from waxy sorghum. N is the
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Fig. 3. Distributions of 1,000 grains weight in
different generations of populations
derived from waxy sorghum. N is the
total population size. ¢ is standard
deviation.
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Fig. 4. Distributions of grains weight per spike

in different generations of populations
derived from waxy sorghum. N is the
total population size. ¢ is standard
deviation.
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Table 4. The population sizes and means of agronomic traits in the populations derived from waxy
sorghum ‘Liangnuo No. 1’ in fall of 2017

Grai 1,000 Grai

Systems or ~ Plant  Spike re.uns o Spike ram Stem
. ) ) weight grains ) number )
Generation Lines height length ) ) weight : diameter
per spike  weight per spike

(no.) (cm)  (cm) (2 (cm)

(2 (2 (no.)
S 86 136.98 29.03  68.05 22.61 92.51 3020.68 0.77
S, 50 134.77 26.83  56.58 20.93 7536  2635.46 0.77
S; 29 135.85 28.90  65.70 22.41 84.26  2904.96 0.73
S4 28 128.57 28.81 63.18 20.89 99.69  2853.95 0.77
Ss 10 163.93 29.56  69.32 23.70 101.27  2842.07 0.73
LSD 6.87 1.02 4.92 1.82 29.68 175.54 0.05

*, ** are significant at 5% and 1 % level, respectively.

Si- Ss M AGRRF 2 BRGEETFNER T > e 2 BFRGEEIE K 17.3-21.79% » R S8 {4k
BHEnE Fy 10.18-14.91 % - BRI EE 7 S ABET[E] fy 27.82-44.87 % » T EE 2 S S AHEIE R
12.45-24.79 % » FHEE 7 5 LA BHIE B 26.43-125.12 % » BEfd0k B 488 LA 0B s 21-37.58 % »
SR 7 SRR By 11.07-25.33 % > {e&ER AT 5L Ss AU IET - BRIEE SN S BRI E R/ N
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Table 5. Coefficient of Variation of agronomic traits in the populations derived from waxy sorghum
‘Liangnuo No. 1 in fall of 2017

Plant Spike SZ?H;; 1,000 grains  Spike  Grain number  Stem
Generation Height Length per sf)ike weight Weight per spike diameter
(%)

S 17.30 11.89 37.12 22.25 75.29 31.79 25.33
S, 18.87 14.69 40.70 23.52 34.21 35.28 19.95
S; 21.79 13.88 30.66 21.72 26.43 27.67 22.33
Sy 21.17 14.91 44.87 24.79 125.12 37.58 20.52
Ss 18.56 10.18 27.82 12.45 57.74 21.00 11.07

FIN 2017 FFERKAE W — 9 1 T R R B IR e e R R
Table 6. Kurtosis and skewness of agronomic traits in the populations derived from waxy sorghum
‘Liangnuo No. 1’ in fall of 2017

Plant Spike Grains ! ’090 Spike Grain Stem
height length weight g.r ams weight number diameter
Generation eight
Kurtosis/  Kurtosis/  Kurtosis/  Kurtosis/ Kurtosis/  Kurtosis/  Kurtosis/
skewness  skewness  skewness skewness ~ skewness  skewness  skewness
Si -0.18/0.50  0.38/0.16  0.21/0.36  -0.25/0.23 172.20/11.94 0.00/0.04 6.77/0.09
S, -0.34/0.55 0.57/-0.07 0.30/0.33  -0.12/0.23  0.21/0.32  -0.05/0.04 9.43/1.71
S; -0.53/0.44 -0.22/0.26 -0.11/0.39  0.42/0.64  -0.17/0.40 -0.28/-0.08 18.68/3.10
Sy -0.02/0.10 -0.14/-0.04 -0.09/-0.29 0.07/0.01  36.80/5.88 0.24/-0.37 0.79/0.67
Ss -0.27/-0.73 -0.36/-0.18 -0.58/0.28 -0.96/-0.01 23.13/4.54 -0.04/0.22 -0.11/0.47
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Table 7. Broad heritability of agronomic traits in different generations in the populations derived from
waxy sorghum ‘Liangnuo No. 1” in fall of 2017

1,000

Plant Spike Grains } Spike Grain Stem
) . grains ) )
Generation height length weight weight weight number  diameter
(o)
S 65.43 21.68 40.77 43.27 21.87 40.67 55.40
S, 79.88 66.64 61.69 61.32 63.90 68.18 35.42
S; 95.88 77.72 75.42 79.45 76.16 73.65 36.02
S4 92.75 79.55 87.75 76.09 87.67 85.39 42.71
Ss 93.78 57.37 81.68 75.11 67.53 54.39 28.00
S
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Genetic Variation of Agronomic Characters of
Waxy Sorghum '

Yi-Lun Liao ? and Wen-Shin Lin >
ABSTRACT

Sorghum, one of the most important crops in the world, is important in food and processing
industries economically. In China and Taiwan, sorghum is commonly used for wine-making which waxy
sorghum is the main raw material. Pedigree method is the major strategy for sorghum breeding. Under
the control of environmental factors, the coefficient of plant height variation in generations Sy-Ss is
17.3-21.79%, spike length is 10.18-14.91%, and grain weight per spike is 27.82-44.87% , 1,000 grains
weight is 12.45-24.79%, spike weight is 26.43-125.12%, grain number per spike is 21-37.58%, stem
diameter is 11.07-25.33%. This indicates the genetic variability of crops yield mainly derived from grain
number per spike, respectively. When artificial selection, grain number per spike was taken as selection
object by breeders, sequently, this would show a higher chance of selecting high-yielding varieties. In
terms of heritability, the generalized heritability of plant height hg* was increased through generations
(S;: 65.43-Ss: 93.78) yearly, and the remaining agronomic traits such as spike length, grains weight per
spike, 1,000 grains weight, spike weight, grain number per spike, and stem diameters showed the similar
trend. In conclusion, this study suggests that the selection of generations would be better than the

selection of the early generations in sorghum breeding programs.

Key words: Sorghum, waxy, coefficient of variation, heritability
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