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Research note

Recovery Rate of Organic Carbon
by the Walkley-Black Procedure

— Non-calcareous Taiwan Forest Soils as Examples

Chin-Tzer Duh,”  Chu-Mei Huang"”

[ Summary ]

Soil organic carbon (SOC) contents of 562 Taiwan non-calcareous forest soil samples were
determined by the Walkley-Black (WB) method and an elemental analyzer. The data analyzed
by the elemental analyzer were taken as the standard, to obtain the SOC recovery rate by the WB
method in 7 forest types (coniferous forest, coniferous-broadleaf mixed forest, warm temperate
broadleaf forest, coniferous plantation, bamboo/bamboo-broadleaf mixed forest, broadleaf planta-
tion, and subtropical broadleaf forest) and their soil horizons (A, B, and C), in order to obtain suit-
able correction factors. SOC data of the WB method and the elemental analyzer were 0.06~36.4%
and 0.08~44.6%, respectively. Recovery rates ranged 50.4~93.7% with an average of 75.6% for all
samples. There was no significant correlation between SOC concentrations and WB recovery rates.
All forest types had higher recovery rates in the A horizon than the B and C horizons, while no sig-
nificant difference was found between the B and C horizons. Although recovery rates significantly
differed among forest types, the correction factors were quite similar. Correction factors of the A
horizon ranged 1.19~1.27, and those of the B and C horizons were 1.29~1.37, while averages were
1.24 and 1.34, respectively. It is suggested that a general value of 1.30 can be used to estimate the
organic carbon content of a wide range of soils; however, for a more-accurate estimate of SOC
contents in Taiwanese forests, the A horizon can use 1.24, and the B and C horizons can use 1.34.
Key words: Walkley-Black method, recovery rate, forest soil, correction factor.

Duh CT, Huang CM. 2017. Recovery rate of organic carbon by the Walkley-Black procedure
— non-calcareous Taiwan forest soils as examples. Taiwan J For Sci 32(3):259-65.
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Table 1. The soil organic carbon contents and recovery rates by the Walkley-Black method

in different forest types

No.of  No.of  Elevation (m) WBCy." EAC? WBR ¥
Forest type —
profiles  samples Range (%) (%) (%)
Coniferous forest 10 36 2189-3306 0.50-36.4Y 0.68-44.6 66.7-93.7
5.94(827)°  730(827)  79.5(5.9)
Coniferous-broadleaf 11 41 1290-2661 0.53-23.56 0.69-28.13 57.2-91.0
mixed forest 5.21(5.62) 6.69 (6.95)  75.5(6.6)
Warm temperate broadleaf 53 214 503-1960 0.14-27.43 0.19-35.45 50.4-90.3
forest 3.64 (4.79) 4.69(5.93) 744 (5.8)
Coniferous plantation 10 44 188-1945 0.27-18.22 0.44-22.19 61.9-83.8
2.83 (3.56) 3.69(4.41) 72929
Bamboo/Bamboo-broadleaf 9 37 732-1434 0.26-5.10 0.35- 6.45 70.6-81.7
mixed forest 1.44 (1.16) 1.87 (1.45) 76.2 (3.0)
Broadleaf plantation 13 52 93-1101 0.06-3.23 0.08- 4.06 65.7-85.9
1.02 (0.76) 1.33(0.96)  76.1(3.1)
Subtropical broadleaf forest. 35 138 67-666 0.16-6.48 0.19-7.43 56.5-90.4
1.32(1.14) 1.70 (1.41)  76.8 (5.0)

" The soil organic carbon determined by the Walkley-Black method, and no correction factor

been used.

* The soil organic carbon determined by elemental analyzer.
* The soil organic carbon recovery rate by the Walkley-Black method, WBR% = WBC,. /EAC.

* Range.
* Mean (standard deviation).
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Fig. 1. Relationship between soil organic carbon contents of two soil horizons determined by the
Walkley-Black method (WBCy %) and the elemental analyzer (EAC %). (A) A horizon (n = 156),

and (B) B and C horizons (n = 406).
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Table 2. Walkley-Black recovery rates (WBR%) and correction factors of different soil

horizons in sampled forest types

. No. of WBR (%) EAC =aWBC,."
Forest type horizon 5 5
samples Range Mean (stdev) a R
Coniferous forest A 14 77.6-93.7 84.1," 119  0.99
Coniferous-broadleaf mixed forest A 15 64.7-91.0 80.2, 1.24 0.98
Warm temperate broadleaf forest A 60 67.6-90.3 78.7g 1.25 0.99
Coniferous plantation A 12 70.6-83.8 77.3g 1.25 0.99
Bamboo/Bamboo-broadleaf mixed forest A 9 73.2-80.3 77.9, 1.27 0.99
Broadleaf plantation A 13 70.8-81.6 78.3g 1.27 099
Subtropical broadleaf forest. A 33 74.9-90.4 79.75 1.25 0.99
All Forest type A 156 64.7-93.7 79.4 1.24 0.99
Coniferous forest B&C 22 66.7-83.2 76.2, 1.35 0.97
Coniferous-broadleaf mixed forest B&C 26 57.2-80.6 73.55¢ 1.37 0.97
Warm temperate broadleaf forest B&C 154 50.4-88.2 72.8. 1.34 0.99
Coniferous plantation B&C 32 61.9-80.4 71.2¢ 1.37 0.99
Bamboo/Bamboo-broadleaf mixed forest ~ B&C 28 69.8-81.7 75.6,p 1.29 0.99
Broadleaf plantation B&C 39 70.8-81.6 75348 1.30 0.99
Subtropical broadleaf forest. B&C 105 56.6-84.6 75.8 45 1.31 0.99
All Forest type B&C 406 50.4-88.2 74.1 1.34 0.99

" The regression line between WBCy. and EAC, where WBC,. is the soil organic carbon determined
by the Walkley-Black method. EAC is the soil organic carbon determined by elemental analyzer.
* The slope of the regression line between WBCy and EAC, a: correction factor.

) R?: coefficient of determination.

“ Within a column in the same section, means with different letters are significantly different at P =0.05

(Duncan's multiple range test).
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