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Abstract

Magnolia grandiflora is one of the most common evergreen tree species in subtropical area in
China. In this study, three plantations were studied and allometric equations for different organs
such as root, trunk, bark, branch and foliage of M. grandiflora were established in the upper and
middle reaches of Huangpu River in Shanghai area. The carbon storage of tree biomass, forest
floor and soils (0 - 30 cm) were estimated in three 9-year-old stands. The results showed that
there was a significant relationship between individual biomass and the diameter at breast height
for the allometric equation in each organs, with the coefficient of determination Rz = 0.90 - 0.99, P
< 0.05. Total carbon storage in the poplar tree stands was 59.9 t-hm-2. In the total carbon storage
of the poplar tree stands, tree biomass carbon storage proportionally accounted for 23.4%, and
each organ was ranked as: trunk > root > foliage > branch > bark. The forest floor accounted for
1.5%. The soil is the biggest part which accounted for 75.1%. This result indicated that the poplar
young plantations currently are at fast-growing stage, which has an important role for carbon se-
questration management in Shanghai.
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MRS RGN K, Hb Bt g E 7 ORER, IER 5 KRBT, W
PEXF 4 BRA 2 R YU RRAE IR B BB R L [1]-[4]. 2014 £E4s[H S )\ CRRAK WSV B B R 0, 4 AR bR
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2. MRMXEMRSZE
2.1. MR

AT T K IA T BT I RAVT XA B R AR SR N o L 2003 AEAATT X HEAT B VLK YRR 77
MR Lk, ik 2009 47, BiHILH BilFR R @ 200~500 m 9 7K JEIRFRAK,  SIHAE 0.33
I, BT E TR AN 60 km?, FEBKHE - W09 - RHE - BEEE I 40 km? SEEL T ARG . B
TLIXH AT, s KGR, B3y dhmit, HFsy, RARIE, F PR 17.8°C, MM & 1200
mm. 1% X3 7K YR 55 bR 3 B3 Ao Fh 6135 4% (Cinnamomum  camphora). 7K 4% (Metaseguoia glyptostro-
boides). Zc vi(Ligustrum lucidum). 3% 1117544 (Koelreteria interifolia) % .
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FERMT X R MK TN, AR K REIF. SRR, AT B I 22 N T4tk
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I VEE YRS, AT RTETE AL A EURE R R 2012 4E 11 A
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Table 1. General conditions in M. grandiflora stands

1L ITREEATHRR D HEETR

Ff it 44 B i R4y B (k- hm ™) P4 () SEH 4% DBH(cm)
M1 FATT 0 HE 767 5.7 76
M2 FATT W HE 650 5.2 7.7
M3 FAYL 003 633 5.0 75

B, AR T Mk E AR D, AR PO R AR S S AR AT U L SRR, 4%
XALIEBE 5 1mx Im B/METT: RATEWHER IR R . ESIRSOR R T 80 C M
T WEMTE, AE AR A EEEYE.

226. HMEERMEE
—BAEYIRR R & B HR Oy 0.45~0.55, ASUIRIE AT AT FLE R, BX 0.5 1E N s it i e Al 1
THE MR A R [9] [10].

2.2.7. BELE
ARG B (S8 4b FERF Excel (Microsoft Inc. 2007)i#E47, 156 B8 73 b B2 4= & 75 R 48, 2 0]
SigmaPlot 10.0 (Systat Inc. US)# 43347
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3.1 WHEMESE

JTERZMAS S YR RE L 20 S A IAEY)R S MR T DBH [A]H 2 A0 56 (P < 0.05), ]I
B EY R TS RO T Hoh b B (A 5 R e R % R% 1A% 0.99, P <0.001. BRI
BT FRE R R AL SMIE, 4 0.895, P < 0.05. Hi# 2 WJA1T E 2 fF DBH S BIFHIAH
Kk, BRI A R AR LA R & A, T DL SRASIIRE bR 3 o ST 2 % 4L I A R /N

32. AIRFAREEMEKIEE

% 3H M1, M2 RIM3 43 BIARER = AN 22 N TARRE o = NFEH AR 2 AE 9 5K /N4 1 14.6 thm ™2,
13.1 thm™ il 14.2thm™2, FRARZmAE RN 554 7.3 thm™, 6.6 thmfl 7.1 thm™2, % 3 =4 K%
BEHAR > TR A2 AE W BRI RR it B8 4 0 14.0 thm™2 fil 7.0t0hm™, 9 R4 B2 AT ARZE 415
(AR A B R/ RIROR (6 3) o 1 R 2 N MR 73 T A 2 R 350 20 10 A= 4 ROk Ay £ o B 481 St
K—Mr]iE 35% LA b, HUCHIR mAEG S, 738 25%. 16%F1 12%.  J 343 I A= )2 A ik i =2 e
LN, —RAE 7%,

AR EENTMIRARZ I BN AR R S A A . = MFERIAR 73 T AR 2 BN A I A= 4 i 4 i)
7916.39 kg 15.34 kg #116.28 kg. HILARZANEE KIFEAEYE: W 4.24 kg, BT 5.86 kg, #5Z
1.13 kg, WAL 2.03 kg, M 2.73 kg |~ K22 AR G4 B A D E R AE B R/ANET — BT > BHR > B
H> R > R
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FET™F 22 N TARREHE 358, M3 K4 0~30 om - 3gemfit & i K (51.3 t-hm™2), Hykh M1l M2 (43.8
t-hm™, 39.8 t-hm?), =AFEH IR A% ELME R 45.0 thm 2, MRS LIS E R, 131 10~20 cm
WAt E— s, Hkh 0~10 ecm, 35 20~30 em FIgERRAE R RN 1),
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Table 2. Allometric biomass equations of different organs for M. grandiflora

T2 TEZBRBREEMERE

AW FE BM = a (DBH)® 231 el
WF AHE FRAEpg n Ve 5 R P fE
a b (cm)
JTE= 3-13 5
SEAR 0.330788 1.90957 0.974 0.002
AR 0.104937 1.80928 0.895 0.015
Tt 0.057657 2.25148 0.943 0.006
W Rz 0.028253 1.80469 0.987 <0.001
R 0.052639 1.78865 0.897 0.014
Rt 0.062077 1.85157 0.918 0.010

Table 3. Biomass and carbon storage of tree layers in M. grandiflora stands

3 TEZAIHRFABR A EVEHRIEE (M)

sy s + B (53 H AR ek
M1? 3.7(25.3)° 5.3(36.3) 1.0(6.8) 1.8(12.3) 2.4(16.4) 14.6(100.0) 7.3
M2 3.4(26.0) 4.6(35.1) 0.9(6.9) 1.6(12.2) 2.2(16.8) 13.1(100.0) 6.6
M3 3.7(26.1) 5.0(35.2) 1.0(7.0) 1.8(12.7) 2.4(16.9) 14.2(100.0) 7.1
PHIME 3.6(25.8) 5.0(35.6) 1.0(7.0) 1.7(12.4) 2.3(16.7) 14.0(100.0) 7.0

a: M1, M2 A1 M3 735l 3 N TE L b: AENMERRME BRI T 05; ¢ &5 R MA 43 B 5 oA Z BRI B

Table 4. Biomass of standard wood in M. grandiflora stands

T4 TEZAIRAKRE R BEIREME (ko)

oy R I B (53 i HAEYE Tttt @
M1 432 6.06 1.15 2.07 2.79 16.39 8.20
M2 4.08 5.56 1.09 1.96 2.63 15.34 7.67
M3 431 5.97 1.15 2.07 2.78 16.28 8.14
“FEIE 4.24 5.86 1.13 2.03 2.73 16.00 8.00

a: EWEBEEREIA T 0.5,

34. TEEANIHESRGHRIEE

15 3AFEHIAR S, TR 22 N TARAE RS RGEEE R 50 59.3 t-hm ™2, 53.8 t-hm ™ 1 66.4 t-hm™(#%
5). Hirr, IEEBAGEE TS LB K (P173.8%. P2 74.1%. P3 77.3%), HUCNTEARE iR E(P1 24.6%.
P2 24.3%. P321.4%), JE7EY))ZM0E =T & ELBlE /N (PL 1.6%. P2 1.6%. P3 1.3%)(#% 5). H# 5 nl%1)”
T2 N T AR RGO RIIMEAN 59.9 thm?, HIRZHAER G LRI 75.1%, FAZHEE L
23.4%, TR E R B A o Le S, S BIRR A3S RSB BRIEE Y 2%,

4. g 5vHe
41. FPEHFEHE
I BT AR S A K T R RST AR RO B AR AR W R A e A, S — b N R 1] .



BB BT = N DA RGR A R

25
I 0-10cm
[ 10-20cm
20 ] [ 20-30cm ]
R _
Ry
g
< 15}
+
N—
i
:\é 10}
5 -
0
M1 M2 M3
FEHL

Figure 1. Carbon storage of different soil depths in M. grandiflora stands
1 ImEZAIHKRS DIRmGEE

Table 5. Carbon storage and its allocation in three M. grandiflora stands

3 5. NEMMA KD b8 K =8 5 E

T fit & 2(t-hm™2)
oy
IR (4F) TR Y iz e ait
M1 9 14.6(24.6)° 0.93(1.6) 43.8(73.8) 59.3(100.0)
M2 9 13.1(24.3) 0.85(1.6) 39.8(74.1) 53.8(100.0)
M3 9 14.2(21.4) 0.87(1.3) 51.3(77.3) 66.4(100.0)
Py 9 14.0(23.4) 0.88(1.5) 45.0(75.1) 59.9(100.0)

AW E 22 N T TR A2 (D) 5523 B A& BM [ 7 4 K52, 4 R By (— 8% R® > 0.90,
P < 0.05). 3B 7EARAM A o, A6 s (H) I BB 42 (D) o B B R XEVF 22, ELRRE v O AR 22 ke, BRI
TETRAR AR A FERI R, BRI (D) H HAE A B AR BRI T AR R I 5 [12]-[16]. ABFFLIE
FRHET I, M T BRI B RSN TR B RO AR T R e KA R, B,
Fe T g XN TR R AL 8y R AR IR R A [17]-[20], T ASHT 78 R A B R 22 N TARSLAR K &40
SRR, AT UGS LT 22 N TR R R B A R N, R SR A R A KO
TR T, Mgk R X = B A T AR, 6T TR B R X AR AR A M = R A, 4R
BT T
42. TE=ZAIRFAEKREERESEEE

AR, F#EMXT E22 AN THRIEARZEHEEN 140 thm™, (KT 3 E AR 47 Bt &
(57.78 thm™)[21]. H4b, WRAFEIIE N T4 bRBR 2 RE (0 70 45 2 [22] [23], FRE N T4k ok ik 25 g
F 15.00~19.51 t-hm™2, HEA 1 X AR PR i 5 25 5 A2 26.58 t-hm ™, AW At 4s AR, EiEHIX ) &
25 N TR ABR 2 S AR 0 [ S AR AR X N T8l M-I % . 5 BRgs AL, A 9 24 &
22 N TARTRA 2 A 4 B Rty B ARG /N, 3K AT 2 R T AR AR A 2 0 R i AR AR KR B 2R, 7%
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SrSE RIE . AR 2 AR T R ER, 2003 AEHEATIEARI,  ARACHAR 25 B — AR #RE 2000 #k-hm ™ LA
E.

AWEFEH, TR ETARZ B RRRAERE TSR, BT T & E] 55K (35%), HXON AR AL
73(26%) P (16%) FIR B (12%), /NI 73 (79%) o ASHIE TEHI T AR A W) 0Bk fif 8 BCARFALE 55 A DA
T E AT ST LS R AR —H([24].

43. ITEZEATIHTIRRIEE

BT, TR A N TS 13%(0~30 em) il AR 45.0 thm ™2, 53R kA & R 45 14%(0~100
cm) i fit & V-5 {4.(201.76 t-hm ) [21]4H b, SUATREFR A 3B B0 (KPP0 2 —, REERET
TRV A Fleh X M R KA s, Bk 2tk AT, AR [RAR e, DRI R 22 N AR pE
EMRSAEKMRE, T E2 AN TR SRR ARSI,

ARSCE ) R IR RS A R TR TR, AR T BT BT R 2N TR AR R A
VB E, BRSO T B N TAREEYE . HHE0~30 em) R Gk R, N ARG
SR TITEOR B AR AE ) BB A BB T AR

IR 22 A TR 3 T ) Ak SR AR RE B A R —, RS e [ R A T TR AR
AR S ARG o AR SCAOR FERTE A T X K IR TR AR A (0 6 22 N 4D MREEAT bR AR AR R A 2
AP ETTRE, AR T ARMEARRI R E N, T FIR X 2 A AR S AR K R K TR AR B = K AR bR
HEA, WA SCATRI ) 2B R R B — 2 )RR, fEMEm IR £ 22 R Y=
BBl — B R E MR E . BT, AR R RE R A REN K2R, sEBEYE
JiRE, A HER AL ST IR R ARARIE BB . R ) S LT e A

BB

U S S PR L B XL B 4 TA IR N SR s R g T A T DR 3t 0 AR V6 Aol
ERBREL T TR B ERHE . AAEEAS 5H M E .

mE#EE

Fp R 2 B i i 4T 5 S RHE L T(XDA05050204), _EE T B 244 B 58 WO H (P AR 2010 28
6~1 Ay BN 2011 55 1~6)F1 LT et e Al A BB A T H G141208.
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