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Characteristics of Nitrogen Utilization and Sugar Yield of 30
Sweet Sorghum Varieties

WU Qiu-ping', YUAN Cui-ping', JIANG Wen-shun', CHI Yun-hua?, LIU Peng', DONG Shu-ting', WANG Kong-jun/

(‘State Key Laboratory of Crop Biology/Agronomy College, Shandong Agricultural University, Tai’an 271018, Shandong;
ZInstitute of Botany, Chinese Academy of Sciences, Beijing 100093)

Abstract: [Objective] The diference of soluble sugar yield between diferent sweet sorghum varieties was discussed to reveal

the relationship between sugar yield (SY) with dry matter production and nitrogen utilization of different sweet sorghum varieties.
[ Method] Thirty sweet sorghum varieties were randomly cultivated at a low density of 15 000 plant/ha. Clustering analysis,
correlation analysis and pass analysis were used to analyse dry matter (including stem, leaf and sheath, ear) production per plant at
both heading and maturing stages,as well as nitrogen utilization among different organs at maturing stage. [Result] Through
hierarchical cluster analysis of sugar yield per plant, the tested sweet sorghum varieties were sorted into 3 types, i.e., low-SY with
short duration, mediate-SY with short duration, high-SY with mediate duration and high-SY with long duration, with high-SY type
accounted for only 23.3% of the tested varieties. Results showed that, nitrogen content was significantly lower in high-SY type,
especially in stalk and leaf and sheath, as compared to the low and mediate types, which benefited its high sugar content to some
extent because of the reverse correlation between sugar content and nitrogen content (-0.592""). As for nitrogen partition between
various organs for high-SY type, largest proportion of nitrogen was distributed to stalk preferentially, followed with leaf and sheath,
with panicle took the least participation in nitrogen accumulation, with a similar tendency of the dry matter partition of various
organs, that contributed to obtaining high stalk biomass and ample leaf area to providing enough photosynthetic assimilate. Results of

both correlation analysis and path analysis indicated that the correlation coefficients between SY with the dry matter accumulation
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and nitrogen productivity efficiency for SY was significantly positive; further these two items exerted direct effect on SY. However,

nitrogen content of whole plant had a negative effect on SY, i.e., the higher nitrogen content the lower SY obtained. [Conclusion]

Increased dry matter productivity especially in stalk with a relatively high sugar concentration, meanwhile, sustaining a relative low

plant nitrogen level and high nitrogen productivity efficiency for sugar yield are the primary characteristics of sweet sorghum

varieties aimed for producing high sugar yield.

Key words: Sweet sorghum; Sugar yield; Dry matter production; Nitrogen efficiency; Cluster analysis; Path analysis
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Table 1 Germplasm resources and the code of sweet sorghum varieties in the experiment

%5 Code A FR Variety SKH Resource 45 Code R4 Variety K Resource

1 HMSE (% E) TLS (FC) Y Anhui 16 Early Sumac FE US.A

2 MRl R 5 SSTGL 17 Liaoning 17 Rox Orange EEUSA

3 fifege (fEtd) TGL(SS) Y Anhui 18 Italian WA Australian
4 FHER (B TGL(XX) % Anhui 19 Brawley EE USA

5 FSE (HLEL) TLS(CX) LA Anhui 20 Sumac % US.A

6 BiEs (M7 TGL(HR) 11174 Shanxi 21 Radar WAV Australian
7 FHATARFR GINEL) TGSS(SX) L8 Anhui 22 Sugar Drip %H US.A

8 it (¥4 TGL(ZD) MJEIT Heilongjiang 23 Roma F:[H US.A

9 mirst CRED TGL(LQ) 1L Shanxi 24 Cowley %£E US.A
10 i CKT7?) TGL(DN) 11175 Shanxi 25 Rio EEUSA
11 FHEIRY CEiE) TDS(DY) “Z# Anhui 26 Ramada EMEUSA
12 g PR TGL(PL) 11174 Shanxi 27 MSI1E EMEUSA
13 At (Jis) TGL(WR) 11174 Shanxi 28 Smith FH US.A
14 FitEn e GKBF) TGL(YD) 11174 Shanxi 29 Honey %H US.A
15 Honey Drip FH U.S.A 30 Sart *%H US.A
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I T 2006~2007 A AR AN K7 FORFHE
P AT, a3 0~20 cm HF 25 A
U 11.3 gkg's 2% 0.7 gkg' s Bl 57.02 gkg'
M 25.7 gk A 106.0 gkg'. FRIEE N
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Table 2 Results of cluster analysis of sugar yield per plant and sugar yield components of different sweet sorghum varieties

ZFH) Mean of cluster

) frpTyres AL BRSO SRR EFFE EFFEE RRERKBNR R
Cluster Code of variety Nurlnb'er of  Sugaryield Maturity Sugarcontent  Stalk dry Stalk fresh Ratio of SY per plant
varieties (g/plant) (d) (%) weight weight to total GDD
(kg/plant) (kg/plant) (g-plant™’-°C"-d")
I 1~8 8 5498 d 809 ¢ 18.86 b 031b 121¢ 0.050 ¢
Il 9. 10. 12, 15~19 8 142.07 ¢ 82.6¢ 42.66 a 0.34b 1.78 be 0.125b
[T 11, 13, 14, 20~22. 25 7 232.85b 100.9b 4275 a 0.55b 2440 0.182b
IV 23, 24, 26~30 7 482.85a 136.6 a 3947 a 123 a 538a 0.316a

[l —H R A BN 5% KT 2R AN B3

The same letters at the same column indicate no significance at 5% level
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heading stage
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Fig. 2 Accumulation and proportion of dry matter of various organs with different sugar yield types of sweet sorghum varieties at

maturing stage
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Table 3 Correlation coefficients between sugar yield and sugar content, dry matter accumulation and various nitrogen indices with

sugar yield at maturity

i H X1 X2 X3 X4 Xs X6 X7 y

Item R T4 R AR AETUIE SRR WS RS B B
Sugar content  Dry matter N content TNA NDMPE NSYPE RSCNC Sugar yield

(%) (g/plant) (%) (g/plant) () (ggh (g/plant)

X1 1

X2 0.158 1

X3 -0.592" -0.567" 1

X4 0.035 0.970" -0.374" 1

Xs 0.525" 0.577" -0.976" 0.368"

X6 0.850" 0.499" -0.887" 0.325 0.861" 1

X7 0.9417 0.336 -0.814™ 0.163 0.776™ 0.967" 1

y 0.441° 0.945™ -0.704™ 0.872" 0.698™ 0.732" 0.597" 1

TR TR 5% 1% 535 KT

*and”"indicate significance at 5% and 1% probability levels, respectively
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Table 4 Path analysis between sugar content, dry matter accumulation and various nitrogen indices to sugar yield at maturity

miE AR

[HEAEH x;—x;—y Indirect effect

Path  Direct effect Sl

—Xi —X2 —X3 —X4 —Xs5 —Xg
my Total L T TR BB BE TR B R
Sugar content (%) Dry matter (g/plant) N content (%) TNA (g/plant) NDMPE (g-g™) NSYPE (g'g)

x—y  -0.132 0.573 0.361 0.141 -0.046 -0.465 0.582

X3y 2.292 -1.348 -0.021 0.135 -1.293 -0.510 0.342

x3—y  -0.238 -0.465 0.078 -1.299 0.498 0.864 -0.608

x4—y  -1.332 2.205 -0.005 2224 0.089 -0.326 0.222
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Xe—y 0.685 0.048 -0.112 1.143 0.211 -0.432 -0.762
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