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Biomass and nutrient storage of logging residues of Pinus massoniana plantation. LI
Hua'?, ZHENG Lu"*" , LI Zhao-ying"?, LU Li-hua'*, MING An-gang'*, NONG You'?, SUN
Dong-jing'> (' Experimental Center of Tropical Forestry, Chinese Academy of Forestry, Pingxiang

532600, Guangxi, China; >Guangxi Yowyiguan Forest Ecosystem Research Station, Pingviang
532600, Guangxi, China).

Abstract: To understand soil productivity maintenance and provide reliable scientific basis for
plantation management, biomass and nutrient allocation in different components of logging resi-
dues were examined in the clearcutting land of a 31-year-old Pinus massoniana plantation. We
measured biomass and nutrient concentration of logging residue’ s components, and then calcula-
ted nutrient storage. The results showed that the total biomass of logging residues was 39.1
t » hm™, and the storage of carbon, nitrogen, phosphorus, potassium, calcium and magnesium
was 18303, 101.2, 8.3, 73.4, 96.0 and 24.7 kg + hm™, respectively. Among different compo-
nents, the hiomass and carbon storage were in the order of sprig (accounting for 25.3% and 23.3%
of total biomass and carbon storage, respectively) > branch (21.7% and 21.1%) and taproot
(17.1% and 18.5%) > coarse root (11.5% and 12.4%) and leaf (9.2% and 9.1%). Nitrogen,
phosphorus, potassium, calcium and magnesium were mainly stored in sprig, branch, and leaf
(the sum of those components were 70.5% , 76.5% , 72.2% , 76.2% and 72.6% , respectively) ,
followed by taproot and coarse root. The middle-sized root, small root and fine root had the lowest
biomass and nutrient storage. The biomass and nutrient storage of logging residues were enor-
mous, especially in branch and leaf. Therefore, retaining logging residues during forest regenera-
tion is important for forest productivity maintenance.

Key words: subtropical China; clearcutting land; biomass equation; nutrient concentration.
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Fig.1 Biomass of logging residue constituents of Pinus
massoniana plantation
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Table 1 Correlation between the biomass of stump constit-
uents and stump diameter in single tree

FARALsr AR MWXRE df Fo BEH
HRAE W=0.0013xD>30% 0.77 19 2820 0.0
FHR W=0.0079xD>2646 0.76 19 2537 0.0
AR W=8E-05xD>49% 0.89 19  69.72 0.0
KR W=0.018xD'5%* 0.59 19 1004 0.01
Gali W=0.0025xD"74% 0.58 19 953 0.0l
/MR W=0.0007xD'-3% 0.52 19 703  0.02
iR W=0.0001xD"5* 0.54 19 767 001
AR W=0.0104xD>457 0.85 19 4769 0.0
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HEEAT 0.57~4.97 g - kg, HorP ik Fgns 4 &
TR, FLUOR /M, TR ORAR Rt 5, e R
IR Z, FARFARAERAR, 255 5 DLRZ e e, K
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2.3 HRENCRARFE RPN FE N
AN N TR ARG, B e M 18 SR AR TR A
AR REBRAE C R, 3 3 n A, RALH

®2 DEMREFKMEHANFIEE (g- k')

AW ERE S R 18303 kg + hm ™, Horh aR B 7
HbF AL IR TR BRI R 10507 kg - hm ™,

B 57.4%  EARARI 1.3 £5; AR B E R101.2
kg - hm™ ZR B 7EMLR A5 77.3 kg - hm™, f
MY 76.4% , ERARAY 3.2 5, BE R BN 8.3

kg - hm ™2 ,HR B8 ATEHL R 5N 6.6 kg - hm ™2 le/E'
Y 79.6%, AR 3.0 5, B R B E o 73.4
kg - hm™ FREALEH R A5 55.1 kg - hm™,

BRI 75.1% JERAREY 3.0 £ B5 R SN 96.0
kg - hm™ FREALEHL R AT 54 80.8 kg - hm™,
M 84.2% JEARAMRAY 5.3 £, BER M Ny 24.7
kg - hm™ ZREAEHL R A 54 18.9 kg - hm™, (5
B 76.3% , JE AR 3.2 £,

XT3 AT A IR, B A 40 43 P e B HE
G A7 2 /N> KA FEAR S HEAR > I AR>S AR

Table 2 Nutrient contents in logging residue constituents of Pinus massoniana plantation

Hor C N p K Ca Mg

i 468.42+11.34 be 11.53+1.47 a 0.69+0.09 a 4.97+0.15 a 3.03+0.30 ¢ 1.48+0.09 a
He 420.40+22.51 d 3.61+0.85 ¢ 0.16+0.03 def 1.35+0.43 d 4.72+1.64 a 0.54+0.09 de
Y57 430.40+21.78 d 1.54+0.25 d 0.23+0.05 ¢ 1.92+0.48 ¢ 4.10+1.24 ab 0.72+0.17 cd
Kok 453.34+26.09 ¢ 1.78+0.53 d 0.18+0.07 cde 1.86+0.11 ¢ 2.40+0.53 cd 0.63+0.23 cde
L 505.35+7.72 a 1.28+0.43 d 0.08+0.00 h 0.57+0.06 e 0.80+0.20 e 0.26+0.08 f
FiR 506.79+8.66 a 1.44+0.52 d 0.11+0.03 fgh 0.7120.19 e 1.04£0.14 0.31£0.11 f
FHAR 503.55+6.10 a 1.76£0.45 d 0.12+0.02 efgh 2.10+0.63 ¢ 0.98+0.33 e 0.53+0.12
NG 504.46+9.69 a 1.65£0.39 d 0.10+0.02 gh 1.19£0.39 d 0.75+0.09 e 0.360.03 f
il 503.20+10.51a 2.43+0.08 d 0.15+0.01 efg 2.25+0.14 ¢ 1.69+0.40 de 0.72+0.07 cd
N 485.07+7.88 ab 3.7120.48 ¢ 0.22+0.01 cd 3.4920.18 b 2.5520.26 cd 0.810.12 ¢
iR 414.35£11.63 d 5.70+1.17 b 0.35+0.03 b 4.57+0.21 a 3.1920.52 be 1.27+0.07 b

BAG D I EebRmER o FFUA [ 5 BER R IR — 35 20 3% e R AR AR AR [ 24 20 22 5 | 35 (P<0.05)

R3 DEREXEMEWHFSTE (kg - hm™)

Table 3 Nutrient storage in logging residue constituents of Pinus massoniana plantation

Moy C N P K Ca Mg

i 1675449 d 40.80+10.67 a 2.4620.81 a 17.78+4.95 a 10.96+3.32 ¢ 5.27+1.41 b
3 7042247 ef 6.01£2.52 cde 0.26+0.07 cd 2.13£0.61 ¢ 7.68+3.39 cd 0.93+0.40 cde
N 4270+761 a 15.42+4.48 b 2.37+0.77 a 19.43+£7.20 a 41.78+16.70 a 7.2742.53 a
KL 3859+604ab 15.10£4.88 b 1.51£0.68 b 15.80+2.06 a 20.36+5.39 b 5.42+2.43 b
Lk 1224+187 de 3.05+0.92 de 0.20+0.02 cd 1.09+0.60 ¢ 1.90+0.42 d 0.62+0.19 cde
FHR 33924480 b 9.33%2.08 ¢ 0.74£0.33 ¢ 4.88+1.99 ¢ 7.05+1.72 cd 2.00£0.51 cd
FHAR 22624250 ¢ 7.97+2.52 ed 0.55+0.13 cd 9.64+3.78 b 4.43+1.71 ed 2.4220.73 ¢
KR 708140 ef 2.39%1.06 de 0.1420.05 cd 1.64+0.50 ¢ 1.05+0.25 d 0.50+0.08 de
LR 19032 fg 0.92+0.17 e 0.06=0.01 d 0.8620.20 ¢ 0.64+0.22 d 0.27+0.07 de
IR 16+4 g 0.1220.04 e 0.01x0.00 d 0.12£0.03 ¢ 0.08+0.03 d 0.03+0.00 e
AR 410 g 0.06+0.01 e 0.00+0.00 d 0.0420.01 ¢ 0.03+0.00 d 0.0120.00 e
b EBE 10507+1082 A 77.3x11.8 A 6.6£1.6 A 55.1=11.1 A 80.8+25.8 A 18.9+5.4 A
HARE 7796+946 B 23.8+3.0 B 1.7+0.5 B 18.3£6.0 B 15.2+3.5 B 5.9+0.2 B
Mt 183031717 101.2£13.1 8.3+1.9 73.4+14.3 96.0+27.0 24.7+5.3

BUE I AR . [P/ NG T 12 [ — R 70 I TE SR FRTRI A W AN TR 41 73 18] 22 53 .35 (P<0.05 ) ; [RIBIAN ) R 'S - B R /] — 57 7
TESRARTRAR Yy B b FS 0 ARAR 1 22 57 2 3 ( P<0.05)
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B>l MRATAEAR  Horb VR R Y 23.3% , K
Ky 21.1% , 4R 18.5% , HLHR 12.4% , i FIAR B 43
R 9.1%F 6.7% , FARFNEZ 5351 i 3.9% F1 3.8%,
T AR /MR FIAIAR X = 2 2 FAH 1.1%, WAL,
B B B S A BRI A R EORE R R
Vi 2 53 HEB T Ry 2 /N i > R A > MR 3
MR RS ARAE R S TR VAR AR, Herh RS
28.4% I 7 25.5% , KA it 19.29% , FLAR AR AR 43
S 8.2% . 7.9%F1 5.6% , AE AN AAR 7351 5 2.3% il
1.9% , i FP AR /MIRFNZIAR =35 Z AL 1.1%

HE— DX BIC R A A, AL B B S A
B 5 FOTR IR HEE AT = AL 4L 3 o i VBRI
KL, W AN A3 o5 /R BT Y 40.3% |
15.2% 1 14.9% , =F Z Fl 5 BE /Y 70.5% ; 53 )
B IR Y 29.7% .28.6% F1 18.2% , Z Fl /4 i
T 76.5% 5 735 AR R B 24.2% ,26.5% Fl
21.5% ,Z Fi 72.2% ;43 ) G2 BV R 11.4%
43.8%FN 21.2% , Z F i 76.2% , 43 ) 5 BE & b i
M 21.3% ,29.4% 1 21.9% , Z F1 5 72.6% . 1 %f 1,
AT, 40" 374 £ B A7AE EARFRIAR T P
ZH A AL BB B EE R BN 17. 1%,
15.5% 19.8% .12.0% F1 17.9% ., 0] W, RA%F 49
A B F% 4 B AFE AR B T MR p s R o

3 1 it

T [ R 7 L M L R 3 B, SO AR R A
HRBER e 5 K 3, An SR i - 284t it
Y K ™ B K R R, 2006)
SRR B, P R R AR 42 0 B 0 2 0 Mk b K
TR, BRI S —AF K e = o i 2 B R AR
AWK 2.3 113 f5 (PRIEAHZE | 1987) , 11 F1 88 %
(ATHTZ4F,1989) 5 LhA¥ POAE (1996 ) 7E A < &
A DA 5t 2 BH | 7 585 R 1L =X BB A
FTPIAEK | b K 1 G R ™ 5, 1 4351 & ik 5179.0
m’ hm 1 35.1 t - hm™ | T4 B SR AR A9 1 bR,
K WSS 631.2 m® - hm2F10.6 t - hm™,
FRAR T 8.2 F1158.5 5, McHb AR BA RARF A (01
FYIBE-S5 RS AL, B AR DK £ 3 fEiERE
KB, Ry -5 A AR LR U RN 5543, SR N0 K
TRHURTE]  RAKFI AR 2 — ARk G 3R B T
KM BB IE IR S0, 10 PR V6 )= AR AR
T v 3 43 A S T 3 ) T 1 AR R Y
PR, RSRARTR A5 AR 5 0 AL o AT 4541 4

YRR IR R 2 K, AR SR Xt
31 AFAE T RS N TMCR AR T R W W58 8, i
TR Hg S % B AE A 3 3 T 1) SR AR A A iy
23.63 t » hm™ , JE&[a] DX I R B A AF R & 0 B 1 2.1 ~
6.5 fi (KB, 1995 ; #5255, 2010 ; TR HE I 55,
2013) , P IE W IAF ) 1.8 ~4.7 5 (H KIS,
1995) , Horp WA 0 A4 W i de v, /MRS RV KA A=
T 9.88 F18.48 t - hm ™, 230l 5 R AT 43
Mo b ERA W) 41.8% 1 35.9% , ] DL, 5% B AE Hb 3R
(R RARTI AN T7.7% A5 AR, 10 8 75 40 v s
L5 1.1% ~ 3.0% ; B 078 38 75 ) b 19 L ] 8 3k
61.6% ~84.5% ( Hl RAE4E 1995 #4345, 2010) ,
{E5% B e M ) SRR h R 15.2% ., 554
FRAF (2010) X AN [ 4F 1% Th B2 A U Vi 00 1) A 90 285 2R
FHE SRARE b i i A s S I B T
FEvE I 4 t 44.8% 56.8% 77.2% F160.9%
AL A 0 7 S DU 4 ) 95 0 1Y) R AIC 83. 6% FNI
66.7% . FART 4% v 5k BA 7E b 2% (0 it R R B
1) S W 0 45 REE I 8 40 3] 2 77.34.6.61,55.15,
80.77F11 18.88 kg - hm™>; 54 A h & i L & I
ARG, AR S EE A P = 0.9~ 1.6 £ 1.2~
2.74% 3.5~10.5 1% .0.8~2.0 {51 2.5~ 6.5 {5 (#2>
FREF2010) ; S B HL R PR IE W0 b &0 T 35 40 0
FHLE , RBEAR A5 EE 53 0 4 0.6~ 1.7 1.6 ~5.2 2.2~
8.6.1.4~2.8 fl 1.7~7.6 fif (H KL, 1995), 1]
U, N TAREARSS , 5% B 5 KB R IRFI R,
i AE G KE LSR5,

o b1 3 AR R I B A5 ARR 2 SRR A 1
T Ry, LA b b A AR A TR AT 1Y
R, FRARALRE S ZAR B B A s e .
FLR A7, 0 BB ) 8 19 B Tk N 3R 010G B 55
(Anders et al.,2004; %75 %, 2004, 2006 ; i & 55,
2005 ; 73755 ,2007) , A ARMAE S R G EZA AL
Wy, HET AR A BT 5T 32 2 v e AR (14 40
FRoT IR, LA R 5 B | - s Ty I A G
TRARGL 4> B A s (A e AR /D FRATTHE S AR 4K
J& , R AR 58 T ARAR 454 3 1 A 0 kK 5 4%
o 25 SRR ARAR A= R 15.44 ¢ - hm ™, (2R
FRFI A B E 1Y 39.5% , o EA A YR EROKR,
e T AR R4 53, AR K 6.70 t, di AR A
Prit iy 43.4% LR UGB AR AR AR AR , A= 9)
AR 4.49 2.42 F1 1.40 t - hm™2, 2350 i AR AR A=
Y1) 29.1% . 15.7% 1 9.1% , P A /MR R0 AR A=
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PIHRARAG, =& 2 R0 0.42 t - hm™, 5 AR 4
f12.7% , AR BRI A 7796 kg + hm™, 5 KAk
T R Y 42.6% AR A B B B R EE Y
B4 23.8.1.7.18.3 .15.2 f1 5.9 kg - hm™, ¥
R T 5 B A 3R 0 SRR TR A, A3 3 o R AR
AP AL BB B MBI B Y 23.6% . 20.4%
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