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Carbon and nitrogen storage and their allocation pattern in Crypfomeria fortunei planta-
tions in southeastern Guangxi of South China. MO De-xiang', WU Qing-biao'* *, LIN Ning”,
ZHUO Yu® (' Forestry College, Guangxi University, Nanning 530005, China; * Liuwan Forest
Farm of Guangxi Province, Yulin 537800, Guangxi, China). Chinese Journal of Ecology, 2012,

31(4): 794-799.

Abstract; Taking the 31-year-old Cryptomeria fortunei plantations with low, medium and high

stand densities in the Liuwan Forest Farm in southeastern subtropical region of Guangxi as test

objects, this paper studied their carbon and nitrogen storage and allocation pattern. The total eco-

system carbon storage in the plantations with low, medium and high densities was 355. 72,
417.21 and 378.71 t - hm™, and the total ecosystem nitrogen storage was 17.91, 22. 13 and
19.99 t « hm™, respectively, both with the order of medium density > high density > low densi-

ty. The carbon storage in the vegetation layer of the plantations was 127.71, 101.98 and 100. 12
t - hm™, accounting for 56.01% , 32.35% and 35.94% of the soil carbon storage in 0-~100 c¢m
layer, respectively, and showing the order of low density > medium density > high density. The

nitrogen storage in the vegetation layer of the plantations was 1048. 85, 674.26 and 705. 69 kg -
hm™, and occupied 6.22% , 3.14% and 3.66% of the soil nitrogen storage in 0~100 cm layer,
respectively, following the order of low density > high density > medium density. Our study indi-

cated that the carbon and nitrogen storage of C. fortunei plantation ecosystems in the southeastern

Guangxi was affected by stand density, and most of the carbon and nitrogen storage was seques-

trated in soil.

Key words: Cryptomeria fortunet; density effect; carbon storage; nitrogen storage.
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P A 35 A58 v 260 25 O 1K T 8 R AT 0 X6 R <k
CO, ML AE J1 (Luo et al. ,2004) , T 4 6 Z i
NSRRI e RV s Ao A 1R,
EA R T B (S8, 2010) , AT FAR ZR AR A
BRGMEBRE S, i 2 TR 0% BT
TP M B A B (Osawa et al. ,1989; Zeide et
al. ,1991) AHA IS AR (B E RAE, 20005 HEAIESE,
2004 ) FIMRASE L (5 5 R4, 2000) %57, (A%
3 IR A1 )R O 2R SR Bl X - 18 5% 40 A W OB
PTEYI AT FR 0 T8 , DA S R G IRy
PRI R . R, FEA AR S R M5 XA
I 28 B N MRl | R0 1 B HL 40 T A =) F) A DG AR 5
b s A SO

MIAZ ( Cryptomeria fortunei) |, J& #2F} ( Taxodiace-
ae) W EERIEA 23 [ W RGHE Hi DX R AE A
AR EBLRE MM TP 2 — WM B AE , AR &
I ARG 3 AR K, R HGE A A AL
T A, DX S0 T e DX Je (TR, 2008)  MTAZ 1Y
FARMAIL T E AT K H il 2310 H AR
5 B UM B S5 b, i Ak P R R H A A
Kot (EIT4, 2007) , 2 H TR ik, B R
FAINAZ A= Pk 0 AH ST 5% K 22 2 1 D )1 )P s
X (Bt SCEE 4R, 2008, 2009 ) FAR A Hi X (R 4EFE,
2007 ; AXIEH, 2008 ) , (HXFF e G A X Y
WIAZ A=y i i i P RIS /A0 DL AR, oA WL S6 TR
[vi) 2 BEMIAZ N TOMRRIk | 2800 Jm) Jr T () BF 5 41

AR SO R AR R LXK 3 AN [R]85 EE RS N TARRY
fe AUt S AR SR EA T T iR B R A A
W AGEAT o BOAK S5 5 MO B B 2 A B G 2R, MR
RNTHAESRG A0 BT 15 R 53700
FRWAT 2 [AIAH H 56 2R A BN TR AR A bR o045 i
PRSI

1 HARMXREHARTE

1.1 WA

TR b7 T P8 AR S TR E A 1L 7
,22°33'N,109°51'E,, J& ma M2 HHT 22 RS X AT
SR 21,5 C Wit = R 39. 4 °C it i
IR -2. 3 °C 473 H B ZERF7E 1800 h L I, 4F
WIRETHETE 1462. 0 ~ 1847. 7 mm, HZ % H1E 6—9
Ao FRHER 4R 820 m, FXIHE R 35°, 4 IR
ZIHE 213800 3 Mo+ )2 3R EEAE 80 ~ 110 em,
+3E pH (E H 4.6 ~5.2,

x1 AEZBE 31 EENZ AN TR HHE
Table 1 Characteristics of 31 years old Cryptomeria fortu-
nei plantation

HREN HE EHRE IR IS FA] BE
(B - hm™) (cm) (m)

R T 2650 12.9 9.1 0.9

LER | 2075 14.9 9.4 0.7

gl 1740 20.0 15.6 0.7

TG HIAIIAZ N T M b RG22 A2 AR Slidk, 7S
TI MR T 1980 4FR I R AMHIAZ S A= B bR (o8
WIFE 2 B R 2850 Bk - hm; o )R N
2200 ; K% BERI AL R 2000 ) , 245 4 B8 4% 13 43
514 2650 2075 F1 1740 ¥k - hm™ (£ 1), R FHE
ALY £ EA HE (Woodwardia japonica) | Fp MRk
Wk (Adiantum flabellulatum ) % H ( Selaginella tamar-
iscina ) JEHL(Arthraxon hispidus ) F14: EH ( Cibotium
barometz) 55 ; HE AR R T ( Embelia laeta) | B 4>
16 ( Mussaenda pubescens ) . F§ ¥ ( Broussonetia
kaempferi) . 1% 1 ( Geum aleppicum ) F1 /NI 2 5
( Ligustrum quihout) &
L2 W55k
L2.1 fEYHRRER C N EFHEIE T 2010
12 ATEMIAZ N AR RS 3 S5 AR | T AR
20 mx20 m (1) 6 HARIEM (5L 2 Be) W Arife
b P EERRAR AR AT 45 100 2 A e R AR, AR
FEGER L4 em A —DRBEAL, 4 6 AR 435
IR AR % 1 #k . 2R Monsic 73 )2 V1H]
AR ARAZ IR R AR LA 2 m 43 BOpR i A
RBAY R I BIEM T8 b o A I 5
em J5EJEE A B A i, T A0 1 B4 5 7K 3R MR
TR Z M A BT, BLR T AR &R AR g
(AR (AR AR d<0.5 em) (AR (0.5 ~2. 0cm) A
H(=2.0 cm) ML) (FRIIAE, 2008) 735 R,
FERAERE A [RINF, SR FHRE 7 WA (R st Y BE AL
WHE S DA Ix1 B/METT ), AR A g
P AR, TR FEM 2T R SR
R B AR S EREEE ST L 1 TC R 2 A X ( Vario
EL ID) e s A5 AR 2 1 EE
1.2.2 TEEEMERRESWE  TEfEH 3505
8 MR RAE A, £ 0 ~ 20,20 ~ 40,40 ~ 60,
60 ~80.80 ~100 cm 73 )2 K4 L IHE i, LI — )2
O b M E i LR &, i IS % T N AR
TAB I 07 I 2R FH b B R B AR S ER ST L
FITCER AT A (Vario EL 1) M5 A R & &, B4
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fitiit F e m A S R UL R R R
BARAX R C =20, 1H,xB,x0,, R, C g+
AP EAER (- hm™)  H o5 (2 BN
JERE (em) ,BoNEE i 2RI PHIAE (g - eom™)
ONE i BN HENmR AEE(g - ke),
0. 1 JHEf A R,

JEAE SIS B Y% T Excel 2003 434704
SRR 1, SR SPSS 11,5 BRI EfT N &
KR 2Ty 25504 He e e i 3 e 22 vk

2 HBRESH

2.1 A[FEEEEMIAZN TR & =

A T AT UL A0 AZ N TR [R) %% B R T K2
A BT B o bR e % B BN B 4 A 499. 8
~532.7.500.0 ~531.9 F1476.9 ~519.6 g - kg™,
A ZBUHITE 0.66% ~2.66% .0.88% ~2.04%

H0.66% ~2.23% , J5 2550 HraRk W] AN [R5 BE AR 43
DL #5388 2 )l 1 ik 25 S 24 A i 2 (P<0.01)
oAb i % ARG A%  B B fR e B ) Dy AR
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L 35 BE AR 45 2 B ok & s o3 oA R > AT >
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I3RS o BT B O AR > BT > AR > AL
> HAE > AR > 4IA > B2, MEBEIR FORFE, AT
MRTEAJZ M b3R5 (0 Al 55 0 R T M R AR 43, I
(Rt 5 AR T rp R B
2.2 A[FHENEZNTHRE S =

M2 AT LR AN [F 3 B TR 2 S 2 B
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KA E Z M 22 5 B0 B3 (P<0.01) . 4%
WEAGEARKES ,NE 2 nTLUE AN E %
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Fig.1 Carbon content in tree layers of Cryptomeria fortunei plantation
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Fig.2 Nitrogen content in tree layers of Cryptomeria fortunei plantation

BE > AR > IR Bk RS AR AR RS,
AR R EE L PAE LR ZE I EAL T ) A
JEE o2 W s e foff b e | 0 i B R R A
iR, C/N ALk ARG O R R
W IR — A B AS (PR A, 2006) , —
M, C/N 15 ~25 P9, 23 HLT LA R B
B C/N BN B0 W) 53 il T 20 e 7 3 o i i+
AN (SURZESE, 1984) o MIIZAN[R) %% 2
NTAHIEO0 ~20 em JZ2AY C/N #4>15, 1 20 ~ 100 cm
WA, 3 PR/ 3 O/N 2R ABE (P > 0.05),
AL )2 S R SR B2 )
TR 0 i 15 shy hn 3R 5% 07
2.4 MK TR 3 Fhidg BEAR ik &R
2.4.1 FHBEMR AfEE i BRREN, S
2N TR AR BN 53 3024 100. 12 ¢+ hm™ il
705.69 kg - hm™; Hf R AE B A AU B 4 R
101.98 t - hm™ il 674. 26 kg - hm™> ; {5 %5 A 4 Bk |
FffE 4T3 127.71 t - hm™ 1 1048. 85 kg + hm™
(F%3) . % EENIAZ N T BRI AR B it 1 5 v o
MAR L2 RIS K, ZU St b 25 BE AR 23 155 4. 66% T
IR B AU e L b e B = 2
IR ZS [ o AR (R 3)  HEHK A Gl

x2 MIBAIMIEES S22 (g -kg')

Table 2  Carbon and nitrogen storage in soil layers of
Cryptomeria fortunei plantation

+ 52 EREY R TRAR B
(em) N C N C N C
0~20 3.6 58.8 4.2 66. 8 2.6 4.7
20 ~40 1.4 19.8 2.1 30.4 1.5 19.4
40 ~60 1.1 13.6 1.4 18.5 1.1 11.5
60 ~80 1.0 12.0 0.7 9.3 0.8 8.5
80 ~100 0.8 10.0 0.7 9.4 0.7 7.0

FEEPERAIZ, 3 RS HRAREmR A S E
HB  EAAEYEZE 97% VUL T A2 A 3564 X
FETT R Z M R B AR, (5 B B A R
75% V4 Lo MAEBE B Aift & 25 (B 73 A R &, &5 a8 H
BT R B A R A, b TR R 1Y 46.56% ~
49.26% ; WM B At 1 25 A S0 A R &, TR R E A
fiti ik 5 A WL AUBE Y 88.88% ~93.72% ,3 Fhbk4Y
TEARBZEA A E R A& O, PR A
H/DNo

2.4.2 MR AbEE RER LU TS AR
- S R R A B RN M E A S A R (B R %
4, 2004) o AL BRBRIGAR T AEHE AR VR ) B4
A AS AT - R | B B s AR K, AR 3 AT LA
B PR R AR Vi ) ik it e DA A R B
A3k 2. 81.2.89 F12.29 t - hm™, T (& FL )5 /N
A 2. 81% 2. 83% F 1. 79% 5 At 12 M\ i 4% JE
BB 4 91k 57,17 75. 00 H165.82 kg - hm™2,
o E 530 h 8. 10% (11, 129% 1 6. 28% , Hrb i
B2 K v D 5 N BTN | 0 NS B NS
AV G NNl U SN T e E DO R NI
A EY

2.4.3 ISR AbESE 3 PR EEAIRZ TR -5
Wfita 70 ) A 278.59 .315.23 H1228.01 t + hm™ ;&
i34 19. 28 21,46 Fi116.86 t - hm™ (£ 3) , 5K .
REERI DB > @B > IR, ] W2 A\ T
AT BE AR 25 ] REXT 3580 /L& AP AE— 2 1)

I
2.4.4  A[EERENIAZ N TARAEZS RGehk A i i 57
Betg s R 3 AT LA A2 N TR 5 AR St

fith et Fifi K 53 %85 B F e BAIR 490l Ok 0 378. 71 ,417. 22
M1355.72 t - hm™ ; & i & 5019, 99 22, 13F0
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Table 3 Carbon and nitrogen storage of Cryptomeria fortunei plantation

Bk wE 1R 5 AR v AR P25 B bR
Tl fits At C/N kfif NG C/N Tl fits Rt C/N
(t-hm™?) (kg - hm™?) (t-hm?) (kg - hm™?) (t-hm™?) (kg - hm™?)
TrARZ W ERs W 45.36 72. 84 622. 80 46.13 66.71 691. 61 61.78 115. 69 533.99
T e 4.55 53.25 85.51 4.74 44.73 105. 90 5.72 95.03 60. 19
g5 7.51 39. 10 192. 08 7.69 46.01 167.23 11.61 90.76 127.91
13,38 348.30 38.42 13.74  342.89 40. 07 16. 15 477. 03 33.86
Ak 3.61 21.63 166. 66 2.71 19. 84 136. 40 2.45 31. 67 77. 47
N 74,41 535. 11 139. 06 75.01 520. 17 144.20 97.71 810. 18 120. 60
W RYE 18.48 66.79 276.77 19.73 39.29 502. 20 22.67 110.96  204.33
FHAR 1.76 12.36 142. 06 1.81 7.76 233.65 2.27 17. 86 127.33
AR 0.75 5.77 129. 13 0. 82 5.77 141. 92 1.03 13.21 78.17
4R 1.91 28.49 67.15 1.72 26.27 65.43 1.72 30. 81 55.89
/M 22,90 113. 41 201.91 24.08 79. 09 304. 47 27.7 172. 84 160. 27
it 97. 31 648.52 150. 05 99.09  599.26 165. 35 125. 41 983. 03 127.58
W EATT 0.18 4.67 38.54 0.16 4.12 82.19 0.37 14.29 26.09
KR ETT 2.63 52.50 50. 10 2.73 70. 88 38.52 1.92 51.53 37.28
FawE 2 At 100. 12 705. 69 141. 87 101. 98 674.26 151.25 127.71  1048.85 121.76
THZ 278.59 19283.55 14. 45 315.23  21459.98 14. 69 228.01  16859.36 13.52
EBRG A 378.71 19989. 24 18.95 417.22  22134.24 18. 85 355.72  17908.21 19. 86

17.91 t « hm ™, K/NHEFI I R rh 35 B > %6 B > X
WRE ., b A B2 A 6 5 A 0 S Rl i A Y
73.56% .75.56% .64.10% , M ¥ 9% )2 1) 2. 78 1% .
3.09 15 1. 79 A5 - 82 AUt ) o B AU
) 96. 47% ,96.95% 94. 14% , LAl WL, 4 25 p
R LI XA TR] 288 B2 A MIAZ N MR 2R i o 2 P A
THEE

3 &ipSitie

WFFE R, AR AR AR I X 3 o BEAINAZ N T 4K
A=A R Gt e AR 2 R PR I3 5 43 0l oy 0355, 72
417.21 F1378.71 t « hm™; A fif 4> % 4 17.91 .
22.13 F119.99 t + hm™ , K/NHESI Y Ky rp 35 B > 755
WS R, IRl L MR TR Rt A
A —E ARG, I HL I B %) %% B 4 il B A 1T A0
TR Py s RN AR R [RIRE , 3820 Ak i
i B ORI AR, 35 A 2 i -
MASIR] 23 0] 43 A5 SR TR R 2 e K, RO 12
(CEEBEE, 2011) , BLAL,3 PRI A TARAE S
Yt ik 34 i T IR E AR A R ST e
258.82 t - hm™ (J& T 555, 2000) , i HFE AR AE 11
B

BN B 2 [ R RE T ok A L R AR ) 2
Y 2 B A 4 0 1) A 127,71 ,101. 98 F1 100. 12
t - hm™  KICARERE > PRI > HHE, ML
5, PN X 26 A MIAZ N TR Bl 2 A 4
550 t - hm ™ ARSEERAE R 275 ¢ - hm T (BOCE

&, 2007 ), HoAE Wy RN e A0 K TR 2R e b DX A9
F2NTAR, LR R 0] RS AN Rl U S5 R 22 5 1k
XU A AR i AT XA AZ N TR0 A R FR
R 1 ST 4 R A e v I R TR SR XY, S5 4b
AT R S AR BE /IR RO &R R b
T 2 Gy BRI K MOE B REAR Y S T HEAR R
G SR FHARLIEE A 2 J3E 1) v S vy A X 28 A/
TN T MM Z WA N 124. 48 ¢+ hm ™ (falk
45, 2009) ; I B 2= RURLAS i 26 SR AEAZ AR N T
ARAEMAL B Z B 105. 199 t - hm ™, B2 A MG
AR A PRAE B )2 B it i A 135,759 (B B R AR,
2003) ; Z 4F A I 2 B ARORE B B T 5 R 80. 798
t - hm? (B8 &4, 2002) ; 1M 76 M A g IE 3R
Hr 2 A X 27 AF A 6 AR BRORE 1 Bk 4% 1 R
49.18 t + hm ™ (BEFABESE, 2011) , AT UL, 76 #RAt
BEm TR W02 N TR 76 3 3R 1L XL
A B R B [ e

3 P BN TOARAE B )2 A0 1 43901 K 705. 69
674.26 F1 1048. 85 kg - hm™2, {05 A T4 &R
G AR 3. 53% (3.05% H15.86% , 1 W, 435
e B S TR B2 P L (A 2 A Y
RTrh E AR 20 E % B 34.64 ¢ + hm™
(TRFWE, 2004) , FEFRAZ T, A &R
T HAb A, 355 13.3 ~15.3 g - kg™, I HE& &
TFEARKHAETE. 98 g « kg™ (5%, 2009) F
e 12.79 ¢ - kg™ (ZEAEMEAE, 2000) F1H A
11.96 ¢ - kg™ (XI3C KA, 2008)
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