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Abstract: Improving and upgrading the efficiency of sugar factories and income of sugarcane farmers are the funda-
mental goals of the sugarcane industrial development. This study introduced the breeding process of the early-maturing,
high-sugar, high-yield, automatic defoliation new sugarcane variety Guitang 76 (GT76) and its production efficiency in
different regions, in order to provide planting technical basis for this new sugarcane variety in the coming years. Gui-
tang 76 was selected through the “five nurseries” breeding procedure, and developed based on traits of early maturity,
high sugar content and high yield, and also included characteristics of strong perennial roots, high uniformity, tolerance
to drought, disease and infertility, and automatic defoliation. Finally, the Guitang 76 production performance was
evaluated through the Guangxi new sugarcane variety regional test. The main process was as follows: In April 2010, 220
seedlings were obtained from the combination of CP81-1254xROC22, planted in the hybrid nursery. In February 2011,
five healthy individual plants were selected from the hybrid nursery and planted in the selection nursery. In December
2011, two strains were selected from the selection nursery and entered the identification nursery. In January 2013, one
strain was selected from the identification nursery (named Guitang 10-2118), and in February 2013, it entered the
preparation variety comparison nursery. After observation and screening, it was selected into the variety comparison
nursery in March 2014, and later selected for the 2021—2023 of Guangxi sugarcane new variety regional trials (one
year new planted sugarcane and two years perennial sugarcane trials). The results of regional trials showed that the stem
diameter of Guitang 10-2118 was between 2.5-3.0 cm, which is a medium-large stem variety, the average number of
effective stems was 8140 per hm” more than that of the control variety ROC22. The yield of newly planted sugarcane
was 7.72% lower than that of ROC22, but the yield of perennial sugarcane in the first year was 7.28% higher than that of
ROC?22, and the yield of perennial sugarcane in the second year was 15.24% higher than that of ROC22, and the average
yield in three years was higher (5.24%) than that of ROC22. The average sucrose content from November to March was
15.04%, which was 1.32% higher than that of ROC22. Guitang 10-2118 also showed other significant traits including
tall plants, long internodes, automatic defoliation, strong perennial roots, wide adaptability, high resistance to smut and tip
rot, etc. Guitang 10-2118 was renamed as Guitang 76 (GT76). This article also introduced the key points of cultivation
strategies of GT76, providing technical support for its promotion, application and better cane production in coming years.

Keywords: sugarcane; variety GT76; breeding; automatic defoliation; extremely early maturing
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Fig. 2 Field group performance of GT76 at different growth stages
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Tab. 1 Differences of agronomic traits of GT76 in different crop types
ZAk R R R SPEER RMOLE KM ERR BANERCEER AR IR
Tested Crop type Emergence Ratoon Tillering Dead heat  Plant Stalk Millable stalks Millable stalks
cultivar ptyp rate/%  shooting rate% rate% rate% height/cm diameter/cm per hm? growth rate/%
GT76  HifH (2021) 62.4 62.3 0.48 261 2.54 67 200
551 AEMER (2022) 119.9 40.6 7.06 273 2.51 58 005 -13.68
B2 HIER (2023) 119.6 49.7 7.09 337 2.65 67 500 0.45
S 62.4 119.7 50.9 4.87 290 2.57 64 230 —4.42
ROC22  Jm (2021) 55.3 72.9 0.56 264 2.62 63 090
5 LARFEAR (2022) 87.4 32.2 7.38 267 2.61 47 490 —24.73
55 2 ARFEAR (2023) 93.5 53.1 5.39 328 2.77 57 690 -8.56
1y 55.3 90.5 52.7 4.40 286 2.70 56 090 -11.10
HK % /o, 7.1(x) 292(1)" -1.8(x) 0.47(%) 1.29 —4.81 14.52"
e TRREFMEE (P<0.01),
Note: " indicates extremely significant difference (P<0.01).
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Fig. 3 Performance of cane yield of GT76 in different test areas
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Fig. 4 Performance of sucrose content of GT76 in different test areas
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Fig. 5 Performance of fiber content of GT76 in different test areas
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Fig. 6 Field incidence of smut of GT76 in different years and test areas
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Fig. 9 Defoliation of GT76 and other main sugarcane cultivars in early November
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Tab. 2 Proportion of leaf sheath inclination angle of GT76 and other main sugarcane cultivars in early November

i I-¥545ff L 1] Rate of leaf sheath inclination angle/%

Cultivar 0° 5° 10° 15° 20° 25° 30° 45° 60° 90° 180°
GT42 20.8 15.0 12.7 0.0 0.0 6.5 0.0 0.0 0.0 0.0 45.0
GT44 60.0 10.0 10.0 0.0 5.0 0.0 5.0 10.0 0.0 0.0 0.0
GT47 38.1 4.8 0.0 38.1 9.5 0.0 9.5 0.0 0.0 0.0 0.0
GT60 143 0.0 3.6 3.6 3.6 3.6 0.0 0.0 0.0 0.0 71.4
GT76 14.8 3.7 0.0 15.4 3.7 3.7 0.0 0.0 0.0 0.0 58.7
GL05-136 23.1 9.5 0.0 15.4 0.0 3.8 3.8 0.0 3.8 0.0 40.6
ROC22 185 12.7 0.0 155 6.5 0.0 3.6 0.0 0.0 0.0 43.6
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