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Carbon storage of poplar plantations in upper and
middle reaches of Huangpu River., Shanghai

XUE Chun-Yan', WANG Zhe', CUI Xuan®, LI Qi',
HUANG Dan', SUN Wen', HAN Yu-Jie'"

( 1. Shanghai Forestry Station, Shanghai 200072, China; 2. Department of Art Design ,
Shanghai Jiangiao College , Shanghai 201319, China )

Abstract: Poplar tree is a fast growing and strong adaptability tree species, which is one of the important tree species
used for fast-growing forest silviculture in our country. In this study, poplar plantations were studied and allometric
equations for different organs such as root,trunk, bark, branch and foliage of poplar tree were established in the upper
and middle reaches of Huangpu River. The carbon storage of tree biomass.forest floor and soils (0—50 cm) were es-
timated in three 9 year-old stands. The results showed that there was a significantly relationship between individual
biomass and the diameter at breast height for the allometric equation in each organs,with the coefficient of determina-
tion(R*=0.96—0.99, P<C0.001). Total carbon storage in the poplar tree stands was 90.9 t « hm™. In the total car-
bon storage of the poplar tree stands,tree biomass carbon storage proportionally accounted for 36.6% ,and each or-
gans ranked as: trunk™>root=>branch™>bark>foliage. The forest floor was accounted 1.7 %. The soil was the biggest
part which accounted 61.6%. This result indicated that the poplar young plantations currently were at fast-growing
stage, which had an important role for carbon sequestration management in Shanghai.
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ARTET R, i g N TP [ e ) il Xt A A 11 Al 1 9 L
R ETIRIT 20100, P AE X IRBEE T, 4 44 Fif
TeARA Y5t 7 B W ST A FObR 53 A ) o e fih ot L 2L
HEEE X (EEE,2012), i EK =M
X, &P EiR . NARZ., H 20 HERIFIR, [
b DX 58 S T R T TR VK U TR R A LD IR AR A —
HEE MO TR E# R E 2009 48, 1 X A Ak
BIAAIA 7.9 7 hm® . M E =R N 12.58% (Wang
et al.,2013), W o FAEKY. 5 Bh 38 WMo
SRR TRE R X E SRR —.
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T b X AR AR ST ALY 4.9% (Wang et al.,2013),
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hm? . B VLK PR IR AR 2 LAk Ol 3, 32 238 bk
W R AL 58 & (Cinnamomum cam phora ) . /K ¥
(Metaseguoia glyptostroboides) . ¥ W (Populus
euramevicana ‘ 1-214°) . &£ vi (Ligustrum lucid-
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BEAE BT DA LA K IR0 TR AR T R . AT X
Mo A B VT B SR, RO R L A
TR AN 4RO B IR B 15.5 CLARBE M A 1 304
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1.2 ARFE
1.2.1 #3816 BIAT DXEIH VK R IR AR L 3
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Table 1 General conditions in poplar tree stands
#l’fﬁ%f/’l’\ B Location i ' Gy B %1’91‘@1’% - ¥ 42
Site Age Density (trees « hm™) Height (m) DBH (cm)
P1 %47 I. Pujiang Town,Minhang District 9 650 14.5 17.7
P2 %47 1. Pujiang Town, Minhang District 9 883 11.6 14.9
P3 AT Pujiang Town,Minhang District 9 750 13.5 16

1.2.2 Fo KB KA & AR SRR M P (4 B A
TR ARV A, 4 190 5% B R A A I AR AR e, DA
4 em g —DRREBY Geit AR B FL Y AT R B
FF- B M2, SR T AR B B 1 R 32 76 B S A2 B P9 328 TR
1~ 2 BRIGAR foe 492 30 42 B 1 2 W 42 04 7 AR AR O s 1
B S A SR U AR UE R 5 BR (R 2)

FH 43070 72 b AR B 43 (4 £ 5 5 4 )2
FN AR AR BB TR AR B B AT E L P 2 m
FE R HEAT T I B e R A R BT
IR 1 A TR 5 B A oA 3 I R o S A ff T

XoF A3 R R 1) 25 5 B AR A BT HORE 24 1 000 g 46 T
o g B 1 A B L A S8 R, 80 C A&METR
BT RS E IS KR AR T E

123 fAhBEAMETHFAME WiLWE _JCHE
BOV L L 7 B R A58 1 i M X A% B 5T K K
B E R T R MO A KON, 7R T
Y R M #2 DBH A AR R G TR &

NERE A AR, Y E R
BM:a(DBH)/’ P T T T R T T (1)
1.2.4 X3 a5 AW B VL I UE K JR R R AR
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Table 2 Diameter at breast height (DBH) and
tree height (H) in poplar standard trees

7H Jig 2 A v
E é =]
He % . 5 Diameter DBH Height
Location Number
(cm) (cm) (m)
AT 3 9T 4 1 5.0~9.0 7.5 9

Pujiang Town, 2 9.0~13.0 10.9 9.3
Minhang District 3 13.0~17.0 14.4 12

4 17.0~21.0 18.3 14.7

5 21.0~25.0 22.3 17

BIAT IV B i b KA SEIE N 57 em, A 56 B
0~50 cm 32 + #E, A 5% 0F Al 5+ HEA PL Bk it
i, TE R b B AL A I HORE AT 5~ 8 A, R HURE
A% 0~10,10~20,20~30,30~50 cm 43 2 WAL
d,(cm), ¥ —LEHEMBEEGFFTREEE, R
M TIE RN E 1 ERE D, (g em?), TIERE
KT 0.149 mm RS, SRR+
BORGRERA N S C. (g » kg™ B9 & R &
BEIR AR AN # vk . bk A LR i 5 (0 ~ 50

S=20d,; X D,; X C, errerenreresreraeraiariaranes (2)

X hEHEZR,
1.2.5 3k %y B0 TSR
1% 7K U R TR MR I bR T A )2 E AT 3R A A
N TR b A 22 A 20 o AR 3 56 v bR il Bk )2 AR i ik

fift B Mg AN T FON b R Ak ) )2 A ) o AT AR B
K AWK X B AR M X R R B 1 5
ANEEDT (1 m X1 mo) B 3 ) J22 R A W AR A [ 52
2580 C A AT R K FE S LT L 0 B T L A5 3
ALETAN (1 m®) H R A, T8 9 )2 A= W 6 AR I R Al 55
B B N AR I3 A v ) A

1.2.6 24 HYKER 58— MM 0.45~
0.55 (R AP RS, 1998) AW 50 A 4y 1 — ¢ A 12k e 4
P B 0.5, R Al FEAR I 25 35 R Ge A W) o B i o
1.2.7 % %22 H EXCEL (Microsoft Inc. 2007) .
SigmaPlot 10.0(Systat Inc. US) # /4 45 H Ay X8 1L
BT T7 22 00 VAR AU A D7 R Bl R AT e
TS AR

2 HERH54M

2.1 B EMEFIE

M 3 & H L ST AR T 1 28 W 7 FR UL E R
BRI 0.99, BERL A9 A ity B U R AL R7 AL
L A AEATS 55 3] 0.982 (P <C0.001), b 4% 8
BHEYE BM 57 A4 DBH (8] 5 8 3% M et
(P<0.001) , i3 B JUT ) 22 1) 45 4 B A 4 o 7 R UL
RO, PR AT DA R o A A A BN T AR SR R
JENEAR B A5 AR B R AE YR RN,

R3 UHERBEMERE

Table 3 Allometric biomass equations of different organs for P. euramevicana ‘1-214’

BM=a (DBH) "&#¥

%

A HE Biomass equationparameters Diijr:nlgjcl\ler bR bR e R AL P {H

Species Organs ° Model trees (n)  Coefficient (R*) P-Value
a b (cm)
LZE) SEA Tree 0.019011 3.1051 5~25 5 0.995 <<0.001
P. euramevicana MH Root 0.013449 2.4535 0.984 <0.001
1-214’ Poplar

T4 Stem 0.006725 3.1964 0.990 <<0.001

i 5 Bar 0.00184 3.03 0. 0.00

W Bark 1848 84 982 1

Wit Foliage 0.003399 2.6815 0.961 0.003
M AL Branch 0.001885 3.0213 0.987 <20.001

22 FREEYEMRMEE

4P =AY 9O ARG N TAREE TR R R W)
HR/NF BN 75.2.59.0 A1 66.2 t « hm?, FF K JZ ik
BN 435 R 37.6.29.5 F1 33.1 t « hm?, =k
Hu bR o3 AR 2 2B ) RN A i Y Y (B 4 51 R 66.8
M133.4 t« hm™, 9 FEABHM N THMITARZE LA 50
A R i i KN 22 R (R D AT
R A JZ 38 43 14 A 4 0 i 2 T 7 B K
— A 552 LA b, AR LB K A U A i R

13.9%0.10.3% F1 10.0% . W38 43 0 A= Py i FLB fif
T RN — R 6.7,

25N 9 AEER N TMTRAR)Z HST AR S 4524
SR . SRR TR R R B RS OR I A )
9 122.04.,90.62 1 92.52 kg, AT KK 4
B AR T 60.19 kg BHHL14.07 kg #f
K 10.46 kg B B2 10.16 kg B 6.86 kg, ##r
KA B A W) AR it i R/ INHE R — i R AR > AR
R =B A3 =>4 e >Rt
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Table 4 Biomass and carbon storage of tree layers in poplar tree stands

AN ey R T )3 (5 i S e fith B
Age Stands Root Stem Bark Branch Foliage Total biomass Carbon storage
9 p1* 10.1 44.9 7.5 7.7 5.0 75.2 37.6
(13.4¢ (59.7) (10.0) (10.2) (6.6) (100.0)
9 P2 8.3 34.7 5.9 6.1 4.0 59.0 29.5
(14.1) (58.8) (10.0) (10.3) (6.8) (100.0)
9 P3 9.4 38.9 6.6 6.8 4.5 66.2 33.1
(14.2) (58.8) (10.0) (10.3) (6.8) (100.0)
SR 9.3 39.5 6.7 6.9 4.5 66.8 33.4
Average (13.9) (59.1) (10.0) (10.3) (6.7) (100.0)

a: PLLP2 Al P3 Zp X3 3 DEE MM b AW BRI T 0.55 co 155 P U RSl 45 241 0 7 o5 7R AR JZ A2 W ek 19 LE 49

a: P1,P2 and P3 mean three replication sampling sites. b: Conversion factor for biomass to carbon storage is 0.5. ¢: Values in the bracket means the biomass pro-

portions of different organs in tree layer.

RS MOFKEFHREIRENE (ko)

Table 5 Biomass of standard wood in poplar tree stands
i i R T )2 33 it B i fith o
Age Stands Root Stem Bark Branch Foliage Total biomass Carbon storage
9 P1 16.38 72.84 12.18 12.56 8.08 122.04 61.02
9 P2 12.72 53.38 9.05 9.32 6.16 90.62 45.31
9 P3 13.10 54.34 9.24 9.51 6.33 92.52 46.26
SEHIE Average 14.07 60.19 10.16 10.46 6.86 101.73 50.86
a: A hE R A R DT 0.5
a: Theparameter of biomass convert to carbon storage is 0.5.
23 EBMAIMRTERES ”s
FE = A N T AREE 58, P1 Ak 0~50 i — 0100
. = — 10-20cm
em TR S R (58.1 t « hm?), Hk oy P3 Al L2} =3 20-30cm
P2(55.1,54.4 t « hm?®), = /NHEEHL A - 03k 4% B2 @
o . s 15
{2 55.9 t « hm?, 7EAKIr 3L R, 138 8% 2
fitt it B T B0 A FRAE A R R E 0~10 em B fiff it S0
— R e o B 2R R R ) T 32 ek /) A uﬁﬂ s
30~50 cm MRRAE /N (L 1) A8 = AN FE b+ 5 £
10~20 cm *h, P2 fl P3 1 + Rk 75 T P1, J5 T o
N N o o, . P1 P2 P3
T B T P2 AL D3 RE MM S R L

A MR R RS R,
24 BWMAINRESEZSEHIEE

1 3 DB TAREE L, bR A 2 R Gk % 1
A3k 97.3.85.5 F1 90.0 t « hm™? (£ 6), HiEAEIK
Wy J2 0 it B T o BRI B/ (PT 1.6 %6 . P2 1.8, P3
1.7%) (3R 6) . I A 2 ik fiff 12 H R (P1 38.6 %, P2
34.5% .P3 36.8%) , t HEJZ fk it i T o7 L M) e K
(P159.7%.P2 63.6%.P3 61.2%)., 1 6 Al #
BN TARAE S R Ge ik i B 39 (E 0 90.0 t « hm™, +
)2 b it 12t P o LU B KR 61,6 04, I K )2 ik it it
7 36.6 20 . 171 L2 A & 0 J2 e A 4 T o LU A SR /)N A
BN T ARG 220,

Bl 1 s AR S 1 e fif i
Fig. 1 Carbon storage of different soil
depths in poplar tree stands

3 W54

3. EMEFEHE

ARG AN TARE Y13 BM 5 37 K i 42
(D)W S A K fE L A ORI (— M R >
0.95,P<C0.001) , i 7EM 438 A& rh 42 (D) 1)
D6 Ll A v CHD 008 AR IS 17 B0F 22, HL O o % v
Bl A2 Al R AR 25, T LA AR 43 TR R A )
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Table 6 Carbon storage and its allocation

in three poplar tree stands

B fifi i Carbon storage (t « hm™)

oY

Stands  #Ri#  FFARE  HENEYZE  LHE it
Age Tree layer Litter layer Soil layer — Total

P1 9 37.6 1.59 58.1 97.3
(38.6)° (1.6) (59.7) (100.0)

P2 9 29.5 1.56 54.4 85.5
(34.5) (1.8) (63.6) (100.0)

P3 9 33.1 1.56 55.1 90.0
(36.8) (1.7 (61.2) (100.0)

5y 9 33.4 1.57 55.9 90.9
Average (36.6) (1.7) (61.6) (100.0)

T a AR -BRAR AR I 0.55 b, LJERE 0~50 cm; e $55 8L
TR ARAS J2 I o5 bR G 2 35 R G B il 4 A3 L

Note: a. Conversion factor for biomass to carbon storage is 0.5; b. Soil depth
indicates 0~50 cm; ¢. Values in the bracket means the proportion of carbon

storage of different layers in plantation ecosystems.

Jr I AR 1R (D) & wAE R A AR Bk AE Y
A M5 B (Kueh er al., 1999; Chambers er al.,
2001 ;Pilli et al.,2006;Zianis,2008),

FATTR A A 1 DX ST B4 A A A 9 e R OR
A AL W N TR R 2 A& . AT
SE45 R 5 W B (BE3% . 2010) 26 B (R B W4,
2001) VLI (B SR £, 2008) Ml X (1) A 4 & 5 P A 44
(1) 485 FAH I AH T i G Y5955, 2012) HiL IX A= ) 4
5 R A B 23 SR D K 3 U B A O R L R T
Hb A K o3 2 0 FR AL 155 10T 5 A% A A K T A
o, A st R BOM[R] i ¥ 5 0 e 55 T 5 b XA
Lo oK A FE 0 o AR AR A KA 6T B % L ROR B )
K, BHRET. T g XN T AR R A 4 2 7 7
IR 1B % 7 (Xiaver, 2009; & H w4, 2011; 37
25,2012 FELLA %, 2012) L T ABFIE B 4B L T4k
SEAR TR E Y R O U b X MR AR )
T it 2k 1) 4 T A0 B SR AL Al
32 BMAIMRFTAEHRMEEREHEERS

A SE 2 B, i Hb XA AR N TR T A )2 ik i
WO 3304t « hm”, 5 R [ AR RO BT 35 ik £ 1 AH

KT TRASEEKABRGURSITAEEDE

Table 7 Comparison of different allometric equations for estimating biomass of poplar tree stands

2 AL 45 B Estimation (t « hm™?)
iy R Sk At
Bi - G WX Area Diameter T Ref
romass equation (Cm) Pl PZ P3 elerence
Average
BM=0.019011 D*'"! ¥ Shanghai City 5.0~25.0 75.2 59.0 66.2 66.8 AR
In this research
. . *!Z“:I:.
BM =0.087955 D *%* ¥ Hunan Province 6.0~40.0 76.4 62.2 70.7 70.0 gfu‘: 22001100
=14 faray
BM=0.13513(D*H) %% Anhui Province 7.9~30.6 747 63.0 714 69.7 RIS 2001
Wu et al.,2001
=)
BM=0.123611(D>H) %% YL Jiangsu Province 8.0~20.0 69.5 58.6 66.4 64.8 '%E‘KER“‘ 12008
Chen, 2008
P ) 07795 B 8 Xinjiang Uygur - WAV IR, 2012
BM=0.1362(D*H) Autonomous Region 10.4~24.5 62.1 52.6 59.7 58.1 Moot al 2012
H(57.78 t « hm*) (JA £ 2R %, 2000) kb FH ALK -, AAGRE

XN 4245 (2000) R HT B AE (2007) %F F6 BN T4 i
MR 5 B2 0 B 5T 45 2R R BT, R BN T 4 0 bR i Bk
BRETE 15.00~19.51 t « hm? , # 7R Hh [X (1) 2% bROAE B
W E R 26.58 t « hm* . 5ARSCHF TS5 LA L, I
Vi b, DX A RN TR 4 e 25 B v T ] S AR AR ML X
N LY AR Bk % B . B B2 W] 45 (2013) A 4f 42 1=
S YRR PR T A B L SR TR BRI AR W v Ok
IS AR TR B fifs 1t E AT B 5T, 25 R 3R
W A b XA A8 N AR %5 B 18,75 t « hm™ 1)
A SCH A BT AL 1) AR W O R XS RN AR TR R 2
A R B i e AT SIS, X L e B AR SC S {E
(33.4 t« hm™) @, X Ud IR F A 5 ol A K 7
AT LR R 1 8 7 DX 3R BE 0 2 o ik i i P £

FE 0 30 48 VD JR Ml X, 2 90 0 25 (2012) (1) F
FEEREW 8 AW N T AR T A2 AP i+ ik
113.357 t » hm™®; 2835 (2010) X%} i) H5 45 3 B2 1 X 9
AR A N TR i B P ST 45 SR R, 9 S AE
BN TRTR A Z B 7 A 41.06 ¢ « hm* 5 % 1B 4%
(2004) XTI B R Il s X 10 4E A N TR G A4
Yy B RR A B ST 45 SRR L 10 AF AR N TR TR R
EAEE N 73.5 t « hm?, 5 FEREERM . A X
9 AR AEAG R N RS A 2 AR ik B A o AH ] 3R
/NS 3R] BE SR R T AR 2 AR 3 R R e R 3 A
WARAEKE T ZH . 375055 I 20, AR AR 2 H ARl
FRITBER R L 2003 AF HEAT 3 AR BT  AROR AR AT 2 B
— B ABAE 3 000 ¥k « hm? Lh b, ARBF5EH, W TR
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