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Carbon and Nutrient Poos d Coarse Woody Debris in a Natural Forest
and Pantation in Subtropical China
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Abgract: During the pag decades, large-scale naturd foress had been converted to fag-groning and high yidd commercid

plantationsto meet the demands for timber , fued meterid , and other fores products. Sme slvicuturd measures, such as
planting pure gands, clear cutting and dash burning, were widdy applied during this converdon. Yied decline and land
deterioration in such digurbed ecosygems had become serious. Inthis context , the ecologicad commpari ons between naturd foress
and plantations have goecid inplicaions for suganable management. Goarse woody debris (CWD) as an inportant pool of
carbon and nutrients d < plays a subgantid role in severd ecologca processes in fores ecosysems. However , few gudies on
CWD have been conducted in natural and planted forests under same climatic and edaphic conditions in subtropicd China. The
danding crop and seasona dynamics of CWD , its carbon and nutrient docks were dudied in a naturd fored of Castanopsis
kawakamii (NF) and adjacent plantationsof C. kawakamii (CK) and Chinese Fir( Cunninghamia lancedata, CF) in Sanming,
Fuian, China. OWD masseswere 1. 32 t- hm™ Zinthe NF, 0.46 t- hm™ 2 in the CK and 0. 23 t- hm™ ? in the CF regectively.

The ganding crop of CAD in three foreds showed similar seaond trend as follows: summer > winter > autumn > ring.
Carbon sorage in OWD of the NFwas 0. 78 t- hm™ 2, being 4. 11 times and 7. 09 times as much as that of the CK and the CF,
repectively. Sgnificant difference in C socks of CWD was found between NF and CK (or CF) ( P<0.05) . Nutrient Soragein
COWD ranged from 14. 16 kg- hm™ 2inthe NFto 0. 95 kg- hm™ ?inthe CF. The amountsof N, P, K, Ca and Mg storage were the
highes in CWD o the NF. The resuitsof this sudy denongrate that the naturd forest has a greater capahility for maintaining ste
productivity than plantations due to higher CWD mass coupled with greater carbon and nutrient pools. Therefore, conservation of
the naturd fored is recommended as a practicd measure in fores management to redize sugainable development of foredry in
nountai nous areas of outhern China.
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Tab. 1 Sand characterigics and soil propertiesin the NF, CK and CF
Parameters Fored type
NF CK CF
Sand characterigics
Caropy coverage/ % 0.95 0.95 0.85
Mean tree height/m 24.3 18.9 21.9
Mean tree diameter & breagt height/cm 42.2 23.4 23.3
Sand densty/ (sem- hm™?) 255 875 1117
Sand volume/ (m®- hm™ ?) 398. 310 412.431 425.912
Biomess of shrub layer/(t- hm™ 2) 10. 115 0.780 1.993
Biomass of herb layer/(t- hm™2) 0. 867 0.292 2.478
Thickness of foreg floor/cm 5+3 4+2 2+1
il (top 0 20 cm) properties
Bulk densty/(g-cm™ ) 0.93 1.10 1.20
Water content/(g- kg™ %) 317.1 248.6 245. 4
Organic metter/(g- kg™ 1) 46.0 29.8 29.5
N Totd N /(g-kg™ %) 1.88 1.12 1.12
PTotd P/(g kg™ %) 0.36 0.31 0.29
N Hydrolyzable N /(mg: kg™ 1) 135.6 115.2 110.3
P Avalable P /(mg- kg™ %) 7.63 5.92 4.69
K Available K /(mg- kg™ 1) 117.8 9.7 61.8
NF: Castanopsis kawakamii natura fores ; CK: C. kawakamii plantation; CF: Chinese Fr plantation.
C. kawakamii isonly involved in the NF. The same below.
3 2 3
Tab. 2 Resrves d coarse woody debris in three foresds
t-hm 2
3.1 m
L Fored type
3.1.1 L e NE CK CF
F L 0.49+0. 16a 0.18+0.06b 0.14 +0.04b
(P<O 05) 2 F 0.83+0.28a 0.28+0.08b 0.09+0.03c
’ L+F 1.32+0.40a 0.46 +0.13b 0.23+0.07b
L (P<0.05, n=15) ,
(P>0.05) Different letters on the same row indicate dgnificant differencesat P <0.05,
n=15. The same below.
1.32 0.46 0.23t-hm?, L 0.49 0.18 0.14t-hm* F 0.83 0.28
0.09t-hm?*( 2
312
> > > 3 ( 1) ’
<0.
(P<0.05) .
3.2 o 16+
c L F c < 12y
' E 1.0 |
C S osf
0 0.6 |
(3 . c £ 0l 1 1
0.780.19 0.1lt-hm’, C 02| o~
2 (P<0.05) , 0.0 L ' L
C L = ) L Spr. Sum. Aut. Win.
c c 36.75 % F Season
39.83% 62.74%,F C C =NF *CK aCF
63.25% 60.17% 37.26%( 3) 1
3.3 Fg. 1 Seaond dynamicsd ganding

N P K Ca Mg

crop of coarse woody debris



41

10
K Ca , P Mg
( 4 ,
, N>Ca>K>Mg>P C/N L >F , C/N
NF<CK<CF
3 3 C
Tab. 3 Concentrationsand reserves o organic carbon o coarse woody debris in three foress
NF CK CE
Layer Qoncentration/ Reserve/ Qoncentration/ Reserve/ Qoncentration/ Reserve/
(g-kg'") (kg hm”?) (g kg™ ") (kg hm”?) (g kg™ ") (kg hm”?)
L 502. 1+ 69. 9a 287.98 +193. 24a 477.4+17. 4a 76.38+30. 17b 521.8+38.7a 67.83 % 25. 64b
F 482.2 +40. 6a 495.71 +220. %5a 461.5+21. 6a 115. 38 + 37.50b 503.5+77.9 40.28 + 16. 19¢
L+F 783. 69 + 202. 08a 191. 76 + 70. 87b 108. 11 + 38.81b
(P<0.05) N P
KCa Mg 5.33 0.28 3.30 4.48 0.77 kg-hm ?, 4.93.03.4 4.3
1.3 , 14.2 8.3 15.5 14.4 8.6
14. 16 kg- hm %, 4.9 14.9 ( 4 4 3
‘N>Ca >K>Mg>P
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: (Hely e al. , 2000)
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Tab. 4 Nutrient concentrations and reserves o coar 2 woody debris in three foress
Qoncertration/ (g kg~ 1) Reserve/ (kg hm- 2)
Fored type Layer N P K Ca Mg N P K Ca Mg Subtota
NF L 3.012+0.188 0.174+0.014 2.671+0.288 2.745+0.295 0.628+0.056 1.73+1.15 0.10+0.06 1.53+1.02 1.57+1.05 0.29+0.09 5.22+0.65
F 3.505+0.273 0.173+0.017 1.725+0.170 2.834+0.317 0.589+0.060 3.60+1.61 0.18+0.08 1.77+0.79 291+129 0.48+0.13 8.94+1.06
L+F 5.33+1.3%9a 0.28%+0.07a 3.30%£0.73a 4.48%x1.16a 0.77%0.19a 14.16 + 1. 85a
CK L 1.767+0.183 0.042+0.004 2.044+0.196 1.513+0.165 0.604+0.058 0.28+0.06 0.01+0.00 0.33+0.06 0.24+0.05 0.10%0.02 0.96+0.10
F 2.465+0.219 0.241+0.023 1.699+0.161 2.410+0.284 0.973+0.09 0.62+0.15 0.06£0.02 0.42+0.08 0.60+0.12 0.24+0.06 1.94+0.24
L+F 0.90+0.20b 0.07+£0.02b 0.75+0.15b 0.84%0.21b 0.34+0.08b 290+0.32b
CcH L 1.413+0.126 0.054+0.005 0.672+0.077 1.156+0.134 0.312+0.028 0.18+0.04 0.01+0.00 0.09+0.02 0.15+0.03 0.04%0.01 0.47+0.06
F 2.136+0.211 0.238+0.025 1.373+0.164 1.764+0.225 0.461+0.045 0.17+0.04 0.02+0.01 0.11+0.03 0.14+0.03 0.04+0.01L 0.48+0.05
L+F 0.35+0.09c 0.03+0.0lc 0.20+0.04c 0.29+0.07c _ 0.08+0.02c 0.95+0.12¢c
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