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Table 1 The plant height and brix of sweet sorghum populations
i Height AR Brix
HEk T/ ERRN/ Y P ERRE Y
Populations cm Coefficient cm Coefficient
Mean variation Mean variation
300 FEUN
**WML 317.41 13.05 10.96 20.41
Populations( 7 =300)
50 23 AR A
50 BRRE 381.10 9.95 11.27  18.30
Mutants( 7 =50)
YPAER WT 300.33 11.37

HCEE S TR 82.61%, AR i NE K
62.51% . Fx RIEILF] 89.56% . £ 1% H,SO, fikb
RS B A A AR 0 OB RS0 (5 RS A B Y
17.36 0 - &7 KA S R B2 oy 10,5090 ~18.18%, B
A RSk B R T A SR R i T R 1Y 75,7200 .
AR R IR /IME R 59.10 %0 L I RAE R 81.78% . 45
b R AR R ERRK RS AR E ST
A Y, AT HE— 20 DA e 0 S A i O R T e 1 5%

AR
F3 HMERARMETRLEREMRPEE(n=50)

Table 3 Sugar yield released from enzymatic hydrolysis

after pretreatment in mature straw of

x2 HEHS0MRTAHRESER
Table 2 Agronomic traits of wide type and fifty

sweet sorghum mutants

sweet sorghum(n =50) %
I H C. B C6 Hexose yield BB Total sugar yield
Ttems 1% NaOH 1% H,SO; 1% NaOH 1% H,SO,
KA Max 36.44 18.18 89.56 81.78
Fe/ME Min 20.04 10.50 62.51 59.10
3 {H Mean 28.11 14.05 77.64 70.29
PrEH WT 29.65 17.36 82.61 75.72

\ - e EREAL/%
FE PER RS - !
. . Percentage of
Samples WT Mutants .
increased level
ki /em Plant height 300.33 381.10" " 26.89
2y
=#/mm 17.79 20,51 " 15.29
Stem diameter
S T/ g
781.67 1 000.48* ~ 27.29
Total fresh weight
£t/ )
88.33 666.81" " 11.34
Stem fresh weight 7
2T R/ 139.86  191.34* - 36.81
Stem dry matter
R/ g
Single plant 43.33 55.60 "~ 28.80
spike weight
-
MY THE/ g 19.35 18.67 —3.51

1000-grains weight

D) % il % % F£R P<0.05 fl P<<0.01 KF2ERBE. FH,
% and * * indicate significant differences at P <C0.05 and

P<C0.01 levels,respectively. The same as follows.
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Table 4 Agronomic traits of wide type and three sweet sorghum mutants

FEE BR@/em HH/mmo RBRGBERE /g HHEFF bk 25 AT SRR bR BTT

Samples Plant height Stem Total fresh ff i /g T i/ g T/ g it /g ki /g
diameter weight per Stem fresh Stem dry Dry bagasse Spike weight | 000-grains

plant weight per matter per per plant per plant weight

plant plant

WT 300.3347.23 17.7940.90 781.66+40.72 588.33+12.58 139.86£6.71 47.91£3.49 43.33+2.35 19.35+1.08
SM83  354.33+18.50" *  18.324+0.17 853.33+7.63" 625.004+13.22*  170.89+1.59* *  67.28+1.17" *  58.08F4.13* *  21.18%0.65
SM197  368.00+£13.07* * 19.9340.32* 865.00+15.0" 641.664+15.27* % 169.30+1.55" 54,9540.59 " 54,3342.36* * 24.5240.95% *
SM305 125.66437.97* * 25.384+2.04* * 2 748.33+£110.94" * 1 661.66+62,91" * 430.38424.03* *  142.4946.57* * 112.85+5.56" * 24,41+0.66" *

AR S R AER Y 3y R ASRAE AR R T, bar=100 cm; B: @RI AR Y 3 fy 8 KR F R B (20 KD, bar=1 cm ,

A:Plant phenotype of wild type and three mutants, bar=100 cm ; B:Seed phenotype of wild type and three mutants(n =20), bar=

1 cm.
1 HAEBE 3 HREEEREMFRE
Fig.1 Plant and seed phenotype of wild type and three sweet sorghum mutants
®5 HEAS3MRTEMNAMBARSAHEREMBUE
Table 5 Cell wall composition and cellulose digestibility of wide type and three sweet sorghum mutants %
Bt ol A % VL A AT R ALK Hexose yield
Samples Soluble sugar Cellulose Hemicelluloses Lignin 1% NaOH 1% H,SO,
WT 34.2341.24 29.6740.50 27.3740.58 19.79+0.07 82.57+1.12 48.3742.23
SM83 39.36+£0.44 " 31.32+1.71 22,7840.24" " 18.75+0.61" 83.60+3.27 45.89+1.63
SM197 32.464-0.17 26.4940.49" " 29.9240.04" " 16.82+0.14" " 97.55+1.21" " 62.39+2.25" "
SM305 33.1240.38 27.88+£0.47" 33.3240.14" " 15.88+0.05" " 100.0043.27 " * 53.59+2.00"
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Identification of sweet sorghum mutants for rich soluble

sugars and high biomass enzymatic digestibility

ZHANG Hui' ZOU Wei-hua' ZHANG You-bing' ZHANG Rui?
FENG Sheng-qiu' TU Yuan-yuan' JING Hai-chun® PENG Liang-cai'
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Wuhan 430070,China
2.College of Life Science and Technology » Huazhong Agricultural University ,
Wuhan 430070,China
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Abstract The large EMS mutagenesis pool of sweet sorghum was initially screened out.Three mu-
tants were identified and designated as SM83,SM197 and SM305. In general, three mutants had high bio-
mass productions,but displayed a distinct biomass enzymatic digestibility under chemical pretreatments.
As a comparison, both SM197 and SM305 mutants were determined with much high biomass enzymatic
saccharification,due to its high hemicelluloses levels and relatively low cellulose and lignin contents.De-
spite that SM83 mutant remained a similar biomass digestion rate,it contained an increased soluble sugar
level by 14.99% ,compared with wild type.Hence,the sweet sorghum mutants will be used for breeding
energy sweet sorghum.

Key words sweet sorghum; EMS mutagenesis pool; plant cell wall; biomass digestibility; bioener-

gy crop
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