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Assessment of biomass and carbon storage in citrus orchards
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unAnga: AnN1TUsTiiuiNadannwazn1einAuAfFLeuluaIRENLNUA1TY (Citrus reticulata L. ‘Satsuma’)
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WU ﬂ?mmmi‘mﬂudqummﬁuummmmﬁﬂumuﬁmﬂ 1,5, 13 uay 25 T Adagsz1n3ng 0.29-35.36 Fiw/
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ABSTRACT: To assess the above-below ground biomass and carbon storage in citrus orchards, four different ages
of citrus trees (Citrus reticulata L. ‘Satsuma’) : 1,5, 13 and 25 year-old trees were examined to evaluate and quantify
tree growth and living biomass in Guangxi, Southern China. The dry mass of the citrus tree ranged from 0.12-67.69
kg/trees. In 1-year-old trees, the greatest proportion of biomass was found in the roots approximately 47.44%.
Meanwhile, the proportion of biomass in the 5 and 13 year-old trees were 44.90 and 38.05% respectively as
represented in the fruits. The biomass of branches represented maxima of 41.46% in 25 year-old trees. In addition,
the amount of carbon storage in citrus orchards found that carbon storage in living parts and litterfall ranged from
0.29-35.36 Mg C ha''. The highest value was found at the 25-year-old site. In contrast, the soil organic carbon content
did not vary with the ages of orchard sites, although the value at the 5-year-old site 79.19 Mg C ha' was relatively
high. The analysis of total carbon showed that the total values of carbon storage varied between 55.07 to 112.41
Mg C ha' among orchard sites. Citrus orchards could be subject to an important of agroecosystems in mitigating
carbon emission through farmers’ management practices and farming systems.

Keywords: above-below ground biomass, carbon stock, soil organic carbon, tree age, citrus
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Figure 1 Biomass partitioning in 1-year-old (a) and 5-, 13- and 25-year-old citrus trees (b). The distribution of

above-below ground biomass (%) (fruits, leaves, branches, stems and roots) in 1-, 5-, 13- and 25-year-old citrus

trees (c) (vertical bars represent mean + SD).
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Table 1 Biomass allometric equations in different plant part of citrus trees.

WALNEAT 42 UTURLAL 2 : (2557).

Plant parts Biomass allometric equations (y) Coefficient of determination (rz)
Fruits y = -0.0195x" + 1.5073x - 0.1408 0.972
Leaves y = -0.0155x" + 0.7902x - 0.796 0.999
Branches y = 0.0523x” + 0.1809x + 1.1839 0.988
Stems y = 0.0143%" - 0.1055x + 0.4284 0.983
Roots y = 0.0091x” + 0.2905x - 0.0312 0.998
80
. y =0.0602x2 + 1.1561x + 0.785
[ 2= 0.993
)
<
7]
©
IS 40
ie]
m
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Figure 2 The relationship between tree age and biomass storage of citrus trees.

Table 2 Carbon storage allometric equations in different plant parts of citrus trees.

Plant parts Carbon allometric equations (y) Coefficient of determination ()
Fruits y = -0.0088x” + 0.6783x - 0.0634 0.972
Leaves y = -0.007x” + 0.3556x - 0.3582 0.999
Branches y = 0.0235x" + 0.0814x + 0.5327 0.988
Stems y = 0.0064x° - 0.0475x + 0.1928 0.983
Roots y= 0.0041x” + 0.1307x - 0.0141 0.998
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y =0.0183x* + 1.1985x + 0.2899
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Figure 3 The relationship between tree age and total carbon storage of citrus trees.
Table 3 Soil properties and soil management practices in citrus orchards.
Characteristic Soil depth Orchard site (years)
(cm) 1 5 13 25
Soil properties:
Soil texture 0-20 Clay loam Clay loam Sandy clay loam loam
20-40 Clay loam Clay loam Clay loam Clay loam
40-60 Clay Clay Clay loam Clay
pH 0-20 5.60+0.28 6.13+0.33 5.20+0.42 6.40+1.13
20-40 5.50+0.28 6.15+1.06 5.45+0.21 5.75+0.78
40-60 5.60+0.57 5.60+0.42 5.25+0.07 5.50+0.57
Soil bulk density (g cm”) 0-20 1.02+0.05 1.22+0.03 1.12+0.05 1.13+0.08
20-40 1.18+0.07 1.29+0.02 1.10+0.05 1.11+0.04
40-60 1.10+£0.03 1.194£0.03 1.231£0.01 1.16+0.05
Organic carbon (%0C) 0-20 1.05+0.04 1.45+0.04 0.85+0.02 1.54+0.09
20-40 0.80£0.20 1.17+£0.04 0.75+0.06 1.11+0.03
40-60 0.84+0.34 1.27+0.24 0.54+0.04 1.14+0.03
Soil management practices:
Chemical fertilizers (N-P-K)
(15-15-15) (Mg C ha’) 0.42 0.83 1.25 1.67
Cow manure (Mg C ha”) 1.67 8.33 12.50 20.83

Values presented here are means and standard deviations.
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Figure 4 Carbon storage (Mg C haq) values in above-below ground biomass (ABG), soil organic carbon (SOC)

and total carbon (TC) at 1-, 5-, 13- and 25-year-old orchard sites (vertical bars represent mean + SD).
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