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Studies on Correlation between Sugar Output and Dry
Matter Production of 30 Sweet Sorghum Varieties
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Abstract ; Sweet sorghum ( Sorghum biocolor L. Moench) is one of the key bio-energy crops. To improve its variety
and cultivation method for high yield are of important significance in safeguarding energy supply and securing energy
safety. Dry matter per plant and soluble sugar concentration of 30 conventional sweet sorghum varieties were measured
under a lower density (15 000 plant/hm’) condition. The results showed that the ranking of direct path coefficient
contributed to the SY at maturity were: dry matter and sugar content before heading ( DMBH, SCBH) , ratio of dry
matier after heading (RDMAH) and sugar content after heading ( SCAH). The direct path coefficient was similar to
their correlation coefficient between DMBH and SY, indicating DMBH was crucial for affecting SY. Since SCBH had
a high correlation with DMBH, it then presented a significantly positive effect on SY. SCAH was strongly and
negatively correlated with DMBH that its positive effect was smaller compared to the greater negatively indirect effect
to SY. RDMAH showed a highly negative interrelationship with SY, mainly because its indirect affects though both
SC and DM at heading were larger than its own direct value. Therefore, on the basis of increasing stem sugar contents
before and after heading, to obtain high dry matter accumulation before heading is an important breeding target for
selecting and breeding sweet sorghum varieties with high sugar yield.
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Table 1 Germplasm resources and the code of sweet sorghum varieties in the experiment.

B Code ShfhZ R Variety 3B Resource B Code ShfhZ R Variety 3RJR Resource
1 THESE(EE)TLS (FC) 8% Anhui 16 Early Sumac ZEU.S.A
2 a3 SSTGL LT Liaoning 17 Rox Orange ZEU.S.A
3 FHE B () TCL(SS) 28 Anhui 18 Ttalian WA Australian
4 THER(SE)TCGL(XX) 8% Anhui 19 Brawley ZEU.S.A
5 FHASE(EHE)TLS(CX) 8% Anhui 20 Sumac ZEU.S.A
6 EER () TGL(HR) 17§ Shanxi 21 Radar KA. Auvstralian
7 THAFFR AR CIUE ) TGSS(SX) 8 Anhui 22 Sugar Drip ZEU.S.A
8 HER(ZEAR)TCGL(ZD) 2 4pIT Heilongjiang 23 Roma ZEU.S.A
9 HER(RR)TCGL(LQ) L1y 78 Shanxi 24 Cowley ZEU.S.A
10 B (XKT)TGL(DN) 17§ Shanxi 25 Rio EEU.S. A
11 FHERY (3E) TDS( DY) 28 Anhui 2 Ramada £EU.S.A
12 T 5 (H) TGL(PL) 117§ Shanxi 27 MSIE £EU.S.A
13 TR R (A F)TGL(WR) 17§ Shanxi 28 Smith EEU.S. A
14 FHE R (KF) TGL(Y]) L1y 78 Shanxi 29 Honey ZEU.S.A
15 Honey Drip EFU.S.A 30 Sart EEU.S. A
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Fig.1 Correlation between soluble sugar yield and soluble

sugar content and dry matter per plant at different stages.
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Fig.2 Path analysis of soluble sugar yield with both soluble

sugar content and dry matter per plant at different stages.
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Table 2 Simple correlation analysis between soluble sugar yield at maturity and the performance of
soluble sugar content and dry matter at both heading and maturing stages.
% %, %y % %g % %y g y
, SYMS- SYMS- DMMS-
rﬁﬁ ]S;W]?;Z SYBH/  SYBH/ %ﬁﬁg DWBH ]]))1;’[;;;' DMBH/ DMMS SYMS
(%) DMMS- SYMS (%) (g/plant") (¢/plant) DMMS (g/plant") (g/plant")
MBH(% ) (%) (%)
x 1 -0.0348 -0.5735*" 0.7815*" 0.5451*" 0.3184 -0.5663*" 0.4893*" 0.697 1**
%, 1 0.8123** 0.5963** -0.4192" -0.246 9 0.3930* -0.3770" -0.1908
% 1 0.046 5 -0.6304** -0.3557 0.6355"" -0.561 1" -0.5267""
% 1 0.176 2 0.101 7 -0.209 5 0.157 6 0.440 9**
g 1 0.7772** -0.6760** 0.9710** 0.9326**
%g 1 -0.114 0.9052** 0.828 4**
% 1 -0.5000** -0.5304""
g 1 0.944 9**

1 :SYBH, 381 &= & ; DWBH, 3 i85 T ¥ & ; SYMS, sRBHE ™ & ; DMMS, RBTWE, = MR EBEBEFKF (P <0.05);

*x SRR AR BEAKF (P <0.01)

Note: SYBH, sugar yield before heading; DMBH : dry matter before heading; SYMS, sugar yield at maturity; DMMS, dry matter at maturity.

* means significant correlation at P <0.05 level; # * means very significant correlation at P <0.01 level.
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Table 3 Path analysis between soluble sugar yield at maturity and the performance of soluble sugar content and

dry matter at both heading and maturing stages.

3@ 1% Path BEEER [B34EF Indirect effect

x5y Direct effect Y Total —, —, —g —x,

2,y 0.3070 0.390 1 -0.004 7 0.547 1 -0.1523

%,y 0.1350 -0.3257 -0.0107 -0.4207 0.1057

X5y 1.003 6 -0.071 0 0.167 4 -0.056 6 -0.1818

2,y 0.268 9 -0.799 4 -0.173 9 0.053 0 -0.678 5
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