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Carbon and Nitrogen Stocks of Trees and Soils in a ‘Niitaka’ Pear Orchard
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Abstract. To report country-specific carbon and nitrogen stocks data in a pear orchard by Tier 3 approach
of 2006 IPCC guidelines for national greenhouse gas inventories, an experimental pear orchard field of the
Pear Research Station, National Institute of Horticultural & Herbal Science, Rural Development Administration,
Naju, Korea (35°01°27.70 N, 126°44°53.50”E, 6 m altitude), where 15-year-old ‘Niitaka’ pear (Pyrus pyrifolia
Nakai cv. Niitaka) trees were planted at a 5.0 m x 3.0 m spacing on a Tatura trellis system, was chosen
to assess the total amount of carbon and nitrogen stocks stored in the trees and orchard soil profiles. At the
sampling time (August 2012), three trees were uprooted, and separated into six fractions: trunk, main branches,
lateral branches (including shoots), leaves, fruits, and roots. Soil samples were collected from 0 to 0.6 m
depth at 0.1 m intervals at 0.5 m from the trunk. Dry mass per tree was 4.7 kg for trunk, 13.3 kg for main
branches, 13.9 kg for lateral branches, 3.7 kg for leaves, 6.7 kg for fruits, and 14.1 kg for roots. Amounts
of C and N per tree were respectively 2.3 and 0.02 kg for trunk, 6.4 and 0.07 kg for main branches, 6.4
and 0.09 kg for lateral branches, 6.5 and 0.07 kg for roots, 1.7 and 0.07 kg for leaves, and 3.2 and 0.03
kg for fruits. Carbon and nitrogen stocks stored between the soil surface and a depth of 60 cm were 138.29

and 13.31 Mg-ha™,

respectively, while those contained in pear trees were 17.66 and 0.23 Mg-ha’1 based on

a tree density of 667 trees-ha.Overall, carbon and nitrogen stocks per hectare stored in a pear orchard were

155.95 and 13.54 Mg, respectively.

Additional key words: carbon stocks, [IPCC 2006 guideline, nitrogen stocks, net primary productivity, Pyrus

pyrifolia, Tier 3
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Table 1. Fresh and dry mass of each parts of pear trees.

Parts katros ). (kg roe )
Trunk 10.18 (1.55) 4.68 (0.47)
Main Branches 26.93 (4.26) 13.32 (3.27)
Lateral Branches
1-year 8.70 (1.83) 3.56 (1.03)
2-year 3.43 (0.95) 1.58 (0.73)
3-year 3.54 (0.89) 1.78 (0.24)
4-year 3.47 (1.21) 1.82 (0.75)
5-year 4.69 (2.00) 2.34 (0.88)
6-year 4.32 (1.83) 2.14 (0.83)
7-year 1.24 (-) 0.68 (-)
Roots N.AX 14.08 (3.84)

ehTable 3. 531 9] A% LA A Bieel, o

Aol w2 gle] A, o) o] Fo| W 2 T
o 977k Qo] ai% Aol Agﬂaaau}. 3 2 4 ‘ﬂ
Z2 oF 10.17kg 7t

o?rl
H'U

ZolA 9_—,— 3’1"‘31‘0] X}Z]O + H&0] UH-r A YErHd

Hbd, A4 o] ApASh= &S wig- WokTh BAofA gha
240 St n ﬂr/‘]oﬂ/\ﬂ M wokoy, BsolA 7t
& RUATHAR AA ). A - ek ofy )
Ca, Mg, K, 9 P& "]t 7 80| QI th(Perring, 1984). o]
o ANE B, AR dgart ol E2EH U
Ao® 4T 4= QAL B A= Kok uf 2hso]
E3olA oF 80%F ApA|sh= BHH Tl 2|8k HlE&2
5% %= groll HA] ¢hok, Tl vAl= Ho IS 1
2] =27 ghotrhar weteeltt

o s A YRt SR 7]l
£, 57 o S e Table 4, 40 4] %
AFe] 2ol §ISlaL, A9 A Axpd 2
Aol AR OB oo L}47294782g kg') AE%
Q4 Zjol(Table 1) 15} AHFE Tol7t ek F

o r

Yl = FA]
2 ehagha

b & s

7

R

-

Table 3. Numbers, fresh and dry mass of leaves and fruits
of pear trees.

Parts Amount . Fresh mass Dry mass
(number-tree™) (kg-tree™) (kg-tree™)

Leaves 7,223 (1304)° 10.17 (2.10) 3.68 (0.36)
Fruits 62 (10.7) 51.28 (8.89) 6.73 (1.17)
Core 2.89 (0.50) 0.37 (0.06)

Flesh 43.03 (7.46) 5.33 (0.92)

Peel 5.36 (0.93) 1.03 (0.18)

“The values in the table are outlain by ASTM E178-08 method.
'The values in parentheses indicate standard deviations (n =
3 except 7-year-old lateral branch for n = 1).

*Not available.

Table 2. Inorganic nitrogen concentrations of pear orchard soils.

Depth NH4"-N NOs-N
(cm) (mg-kg™) (mg-kg")
0-10 464 (3.71) a 10.20 (9.48) a
10 - 20 2.36 (3.15) a 6.58 (6.90) ab
20 - 30 2.18 (2.51) a 5.48 (6.68) ab
30 - 40 5.57 (4.57) a 3.64 (4.90) b
40 - 50 1.89 (3.27) a 229 (222) b
50 - 60 1.75 (2.26) a 3.06 (5.30) b

“The values in parentheses indicate standard deviations (n = 3).
YMeans in the same column with different letters represent result
of Duncan’s multiple range test (p < 0.05).
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“The values in parentheses of leaves indicate standard deviations
(n = 3).

Table 4. Amounts of C and N contained in each part of pear
trees.

Parts (kcg;j?:?e(:erh) (E‘g;tr?rgin)
Trunk 2.27 (0.23)* b’ 0.02 (0.00) b
Main branches 6.43 (1.59) a 0.07 (0.03) a
Lateral branches 6.39 (1.15) a 0.09 (0.02) a
Roots 6.53 (1.72) a 0.07 (0.01) a
Leaves 1.73 (0.17) b 0.07 (0.01) a
Fruits 3.15 (0.55) b 0.03 (0.00) b
“The values in parentheses of leaves indicate standard deviations
(n = 3).

’Means in the same column with different letters represent
result of Duncan’s multiple range test (p < 0.05).
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Table 6. Carbon and Nitrogen stocks stored in a pear orchard.

Tree Soil
Parts Carbor_11 Nltrogen Depth Carbor_11 Nltrogen

(Mg-ha™) (Mg-ha) (cm) (Mg-ha™) (Mg-ha™)
Trunk 1.51 (0.15) 0.01 (0.00) 0-10 33.54 (6.21)° 3.61 (0.88)
Main branches 4.28 (1.06) 0.05 (0.02) 10 - 20Y 25.63 (1.71) 2.41 (0.17)
Lateral branches 4.26 (0.77) 0.06 (0.01) 20 - 30 25.04 (3.74) 2.38 (0.33)
Leaves 1.15 (0.11) 0.05 (0.01) 30 - 40 21.73 (3.05) 2.01 (0.40)
Fruits 2.10 (0.36) 0.02 (0.00) 40 - 50 17.84 (7.66) 1.61 (0.59)
Roots 4.35 (1.15) 0.05 (0.01) 50 - 60 14.52 (1.98) 1.29 (0.17)
Total 17.66 (1.97) 0.23 (0.03) 138.29 (17.17) 13.31 (1.84)

“The values in parentheses indicate standard deviations (n = 3).
YBulk densities below 10 cm soil depth are assumed equal to value of bulk density at 10 - 20 cm depth.
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