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Techniques for Assessment of Aboveground Biomass and

Carbon Storage of Sugarcane by Non-destructive Method
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ABSTRACT

Optimizing non-destructive method and rapid measurement of carbon storage in aboveground
biomass were required simple and accurate assays to assess the greenhouse gas accounting and carbon
dioxide absorption in the sugarcane plantations. The objective of this study was to establish a simple
model method to estimate the amount of carbon stored in the aboveground biomass of sugarcane
plantation by non-destructive method. Field surveys were conducted in sugarcane production areas in
Nakhon Sawan and Suphan Buri province from December 2020 to February 2021. The plant sample was
collected for measuring total biomass and analyzing organic carbon content. The linear regression
model was analyzed for the relationship between aboveground biomass (BM) and growth data in terms
of stalk height (H), stalk diameter (D) and number of millable canes per tiller (MC), and between biomass
and carbon storage in sugarcane. The results showed that the aboveground biomass assessment model
at the harvesting stage was correlated with stalk height, stalk diameter and number of millable canes
per tiller, according to the equation; BM = 0.029H - 0.030D + 0.019MC, R? = 0.934 and RMSE = 1.50
ton rai’. Carbon storage (CS) of sugarcane was related to aboveground biomass, according to
CS = 0.475BM with R? = 0.9992 and RMSE = 0.08 ton C rai*. Therefore, growth data can be calculated
using simple equations for estimating the amount of carbon stored in the aboveground biomass by the

non-destructive method, and can also be estimated in a large area.
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Table 1 Correlation between aboveground biomass and growth data of sugarcane

Varieties Regression Models R? RMSE
Total” Model 1 BM = 0.028H 0.932 1.5197
2 BM =0.192D 0.894 1.9055
3 BM = 0.134MC 0.839 2.3155
4 BM = 0.030H - 0.010D 0.933 1.5188
5 BM = 0.029H - 0.030D + 0.019MC | 0.934 1.4990
Khonkaen 3 Model 1 BM = 0.028H 0.930 1.5617
2 BM =0.195D 0.912 1.7443
3 BM = 0.136MC 0.845 2.2918
4 BM = 0.021H - 0.051D 0.932 1.5348
5BM = 0.021H + 0.043D + 0.008MC | 0.932 1.5311
LK92-11 Model 1 BM = 0.026H 0.973 0.8875
2BM =0.173D 0.906 1.6540
3 BM = 0.105MC 0.920 1.5302
4 BM = 0.040H - 0.106D 0.983 0.6966
5 BM = 0.038H - 0.140D + 0.030MC | 0.986 0.6484
Where: BM = Aboveground Biomass (ton rai™)
H = Stalk height (centimeter)
D = Stalk diameter (millimeter)
MC = Number of millable canes per tiller
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Table 2 Correlation between carbon storage and aboveground biomass of sugarcane

Varieties Regression Models R? RMSE
Total" CS = 0.475BM 0.9992 0.0775
Khonkaen 3 CS = 0.472BM 0.9992 0.0810
LK92-11 CS = 0.482BM 0.9994 0.0637

Where: BM = Aboveground Biomass (ton rai™)

CS = Carbon storage (ton C rai™!)
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