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FEE SRR WGR R SCEEE , DF9E T IR MoK R 0 AR e e i BT R LA CREAE . S5 SRR, MK B AR
1 1744.70 kg/hm?® , Horp LI AR R4 Wi i85, S0 1278. 63 kg/hm®, (5 LK 25 2R )88 19 73. 9% , ELHB T AR R IR0 i 5 4
i ZEERAM AR LA R 2. 74, MUK BRSO KRR AR 450. 54 o/kg, N BIMGHET M >ZE5 1, HIEEA WL S RS
6.63—38.50 g/kg, & B UMK S BT AR, 22 (0—15em) e B 845 , IR R B (0 R I 8 T I, RS RGN
4 101,19 vhm? BRI R 8 RS E S AR W2 . A2 MBI 0.79 vhm | BB AR RGBT & 1Y
0.78% ; FEAHBE H , M FAR R BRI EN 0. 57 v/hm” | (HAHYZ BRI R 72. 2% , BRAHYE W ETRE, #iEDEHIE R
A, 40,22 vh  fUEBEANESREN 0.22% , e R MY AR LIRS 0P G R 2l KA SRS
FP BRI 2 R A Th e A LRI AT, K 100. 18 vhm®, (5 R G EERIEER 1Y 99. 0% | R MK B A SRS DI I
BEBRIE , ARFEASH, v IR AR ST M b X R A 1 A S T e i 5%

SRR AW B A BRI I KR T R

Biomass and distribution pattern of carbon storage in Eomecon chionantha Hance

TIAN Dalun'*** | YAN Wende'*’ | LIANG Xiaocui'*>”*, LIU Ming®

1 Central South University of Forestry & Technology, Changsha 410004, China

2 National Engineering Laboratory for Applied Technology of Forestry & Ecology in South China, Changsha 410004 , China
3 National Field Station for Scientific Observation and Experiment, Huitong 418307 , China

4 Hunan Normal University, Changsha 410081, China

Abstract: Through sample plot harvesting and measured data, biomass, content, storage and spatial distribution of carbon
in medicinal plants Eomecon chionantha Hance were investigated in Taojiang, Hunan province. Results showed the biomass
of Eomecon chionantha Hance was 1744. 70 kg/hm’, and root biomass was 1278. 63 kg/hm’, which was highest and
accounted for 73.9% . And the biomass ratio of underground (root) and aboveground (leaf and stem) was 2.74. The
average carbon content was 450. 54 g/kg for different organs of Eomecon chionantha Hance and decreased in the order leaf>
stem>toot. Carbon content ranged from 6. 63 to 38. 50 g/kg in the soils. Carbon content in 0—15¢m depth was the highest,
and it gradually decreased with the increase of soil depth. Carbon storage in ecosystem was 101. 19 t/hm’. Carbon stocks in
the different components of the studied ecosystems were in an order as: soil >vegetation> litterfall. Carbon storage was 0.79
t/hm” in vegetation layer, which accounted for 0. 78% in the whole ecosystem. In vegetation layer, carbon storage in
underground root was 0. 57 t/hm’, which accounted for 72.2% and was the largest carbon pool in the vegetation layer,

Carbon storage was 0.22 t/hm” in litter layer, which only accounted for 0.22% in the whole ecosystem. And litter layer
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B R A8 6 5 H (K1003009-61 )
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was the main channel connecting plant aboveground and soil carbon pool. Most of carbon stored in soil in Eomecon
chionantha Hance ecosystem, and soil carbon storage was 100. 18 t/hm’, which accounted for 99. 0% in total carbon
storage, and was the main carbon pool in Eomecon chionantha Hance ecosystem. The results will provide reference for

further research on ecological functions of herbaceous plant in subtropical area.

Key Words: biomass; carbon content; carbon storage; Eomecon chionantha Hance; Taojiang in Hunan

SAGEA AR A ERAR AL BRI — DGO AR BB Mo SRRSO A 32 W PRt 4
MY . H R il MR 4 T BB AR S A R A A )T AR 2R R 2 — | RO AR S R R Bl A A
ARG EBEH IR, EE T T ILT 20% By Rl T AR B 24 o i b 26 ) DR Y2 5 1Y 25% |, 7 DX < A
ARAY J A BRBBAE IR Py i B A (a

FR R A A [F] 2 1 ET AR 2 4 42 hm® 24 o 3 - b SRR 40% DL L 2R R Rl R i A S R
Gl RS FRMCHE Bl A B [ 2 BE 77 R % S8 8 T e e R (R 1 R 2 O 3 B R 4
5, BRI B 3.6 4570 i ELZE TR ] o 5 o 04 A A i B B (R4 TR S E S A 1) 1O XA
FNFREE AL A S0 3 B PRHORIF 5 R b A 25 R SRR AE PR AE S A0 i A= 25 (BRI DT R, X T T A PP A 3
A i A 25 R G R IR A B 0

(L3 R v R A B b A S R ST, RSB0 A1 1 e FE LA b DX DR LG AT O 55 1l A 285 3R e i IR R T
58, IS T R SE MR X ) R AR S R A e R E ARG AT X TR R 2R TR
P& ORI A 38 R G B AAEY) L 8 R G RAE I 5 18 R WA A {22 WL T AR B B A A W e 55
R TS HGE . RIS S8 TR AT M XA T B 2 MR , BT L R Y 3R
[E 5 F ) 107K B ( Eomecon chionantha Hance) [”] RWFFERT G ASY T MK B B I i U AL 5| K s
RBHE TAEE WA M X 2R s AR ) BT (JR) THRERYE AL, LAY o S Ry 4 IX A AF B 3R e IR 2R ik
LSRR A b R A2 AR R A

1ML.7K 5L ( Eomecon chionantha Hance ) 22 22 3€F} ( Papaveraceae ) [ i 3% ( Chelidonium ) Ifil 7K % J& ( Eomecon )
A AEARPERASAEY) )iz o0 A0 T B VL W L AR R AR DY R BN P L I Al DR
T JEAT LA BGRB8 57 BIRRAC IR, BT ARG, A S R UK LR FFSF DI REVEH] . ARG K B
ARG BETF FTARGE A ABI S A8 X R VT B i K AR gy R A R 0 R A R L BT
T MK R AR IS R GEAE W B S BORAAE , B 5 B BRI 6 A A% ), Shy 8 L IV RArs i DX e AR A 0 Bt A1 B0 1) BF 5 1
PiAr 8 PR AR 2R
1 K3 RERSR

WS b T R R VL B A QAR AN Ak =5 06 1 23 Jk 1o ) JE 9 2ok Y Y S B Mg, 111°13'—112°19'E,
28°13'—28°41'N, LA AN Fe b h 3 o 23 DX rp B R B 22 KGR ) X, AFP- 3Gl 16—17°C , 4F H I
AL 1579. 6h, 2AF TR 262 ., AFS4RETR E 1400—2000mm , AF S ARXHR I 82%  H:5 LI TUE N 3, +-1E
P A e KA T 8, A LU BT 4 R A, M PEAEL B A v R o S AR, AR R 2R . A
FEHE A AT ( Phyllostachys pubescens ) 2 3, LA K /D HE 5 (€. camphora (L. ) Presl) ¥5B (C. fargesif
Franch. ) , FASAE Y LA 1L 7K ¥ ( Eomecon chionantha Hance ) o7 5 %, H Wk A i I 5 ( Houttuynia cordata
Thunb. ) . %4Hij ( Plantago asiatica L. ) .= %L ( Saururus chinensis( Lour. ) Baill. ) ,

2 MRAE
2.1 AW

17K E A Z2AF A FE AR AR YY) | 7 30—60em , AEI 4—5 A W 5—7 A B b o 2Rt 2555

A7 R, 7R 2 AR KRR 6 H R AT A BBk A it . AR T &850 AR 28 IR 415 SR A 196 T 4k 2
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At BREE M 22 OC AR AR R 00A B BT s , 52 7 ARERAE K, IF TRCR &40 11 H #EA TARBRAR
A, BEHI 3R F A Wi, 5 AR R B B s (B AN AR R Y o |y AR R D Ay P o e AR
AN GBOR B AT AR A Y D E

WA MK B A= 2 R PE  ARBIESE 12010 4F 6 A A 11 A 7R X A9 L 75 H B BEHL I B 4mx4m [HFEHL 4
A CPATIREY ) F R P A K K B A4 IR 40 it 25 ARFREF 5" S MR A 1.0 ke, WET
G BB, T 80°C HE I E TR A B S /R KIS & 4 B I T4 B (11 H B T ik 7L
Mo EERI PR T, RIS R AR .
2.2 LSRR GRS

TE6 FAN 11 M0 5E A=y i i [, DS 7 AR ) e AR 3, AR ISR C IR | B LATERE D7 5530 55 08 4
ASSRAE A, B SR R T By 0] e R BE 2 SRS ETE 2 LN SR, i T IR B A AR R RE  FLIRAS
W, $% H 0—15em 15—30cm 30—45cm —JZRAE, 0] LI 2 A & 1155, 32 RAE 1.0 ke, —UCR E4F 12
A IRALR 24 A~ 47 0] S50 28 L BR 2 YA i XU ad 4 H

TEAAE LI E A Yy [RIINE  6 H Oy RAR MK B 25 ARFES 2. 0kg £ 4 1,11 HICREMR R 4 1, 3t 16
A RS 802 F R K R 25 8 F oK ok 14, 105°C 23T 3min, T 80°C ML 2= 1H T, Mrfkad i 25 H .

6 H i Film X B T 0S8R MK BN i A AL 2 £ 2 5 ( Houttuynia cordata Thunb. ) | 7E B Ifil 7K FLAE
M1 200 m &b, BEHCS MK FAE B SRR — B I A ML B R B T = B A AR AR K Y [F] R 2248 A BOACAR
Yy o JE E A A RO RE I SRS K B AR R OF ST T s e T A=W ( BRHARERVDN I e B ) JEREMY S
IR 16 AN (3 12 4> 1Y 4 4) LIRXTRE,
2.3 B RN E Ok BRI 1 A

A B -8R it b A ML 5 28R T B B R K S IR I, IS B U BRI E

LB i P AR AR A A e A SRRV R SRR I P MR R | R A R AR
HAFBLE

T P 43382 (0 1 5 Bl i S R I 4008, B ALl &5 B ISP BB AR ) & A B it 5 A )
i e B AR MSRAS 32 0 5 S ISP A4 (8 1 M4 T2 Bk 2 i 5 BT oy U EE R AR ISR A

fiiFH EXCEL 3% 1l /K 5 £ B0 A= i FVRs 75 et S - 398 & 1t A 85 A T 48 TH 40 #r 5 T SPSS13.
O B A X LK REAS [] 5 B A4 o Ak 5 i M A SBEAN ] J2 Ui 1% 1t AT 28 S W R A 4
3 HZRE55
3.1 A[EAER I K R A ) B R

M ATLIE Y MK AR 1744, 70 kg/hm® AR R AW i iy, 038 & T HIZE (P<0.05) fH
MFZERAE Y R 22 RIFA B E (P>0.05) . HANFEZRTT AR A MK FAR R AWt a], 2805 26 0 Hr s SRR B
11 AMRREYREERT 6 AR 1.7 f5(P<0.05) . #PRE LK E Ay it 5500 B (AR AH L, I i /K 55 AR

R1 MAENENE

Table 1 Biomass of Eomecon chionantha Hance

A 45 Biomass/ ( kg/hm?)

A =7k e

Month Name of plant Organ T b 225 RH #IE
Average S D C V% Note

6 MM.7K % Eomecon chionantha Hance nt 264.58a 61.86 23.38

£ 201.49a 58.78 29.17

Ui 1278.63b 282.72 22.11

it 1744.70A 403.12 23.11
6 148 55 Houttuynia cordata Thunb. 7S 19.86B 0.96 4.83 pogis

11 17K % Eomecon chionantha Hance Uil 2138.58 125.62 5.87

RFIAH /NG FRER R 22 5 R B35 (P>0.05) , AHFE/NG FRER R 225 835 (P<0.05) 5 [FFIRHIR R E 5 2R 22 i 8.3 (P<0.01)

http ; //www. ecologica. cn
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Pl i 2 T X R (P<0.01) AHS X RRAY 88 £, AR 1 W LUE I, /K B B3 o AR Ho A
PIaE) 26.7% i T E8 A Wy 20 5 AR 73. 3% 33X S8 B HAE )RR Fr e 1Y
3.2 IMUKHRER S

H e 2 AT, K B [l B B & AN ] 7R 2R v SR BBk & B Z 8] AEAE A B 22 5 (P<0.05)
LI (507,51 g/kg) >HR (446.76 g/kg) >25(425.63 g/kg) (P<0.05) , H P-4 & 450.54 o/kg BE T
XTHR 287.35 g/kg(P<0.05) o (HOR[AIAE KT R ik & w0, 22 R IFA R E (P>0.05)

F2 MAKERIE"

Table 2 Carbon content of Eomecon chionantha Hance

. filk & & Carbon content/ (g/kg) AR L Z
RHAB A ay : # A
Sampling month ~ Name of plant Organ FHfE PrifEZE .
Mean value Standard error coefficients/ %

6 17K &L Eomecon chionantha Hance = 425.63a 2.72 1.28

nf 507.51b 5.17 2.04

R 446.76¢ 4.21 1.88

T4 {E 453.53A
6 10 JFE 5 Houttuynia cordata Thunb. (88 Control ) 287.35B 1.27 0.89
11 il /KB Eomecon chionantha Hance lit3 437.92 6.60 3.02

* [FIFUAKH R NG FRERIR 22 57 8.3 (P<0. 05) 5 [RIF AR RS S0 305 22 53 1835 (P<0.05)

3.3 HEEEm G &

F3 R0 AR 11 H /KR 4582k & 5 Al 28 (B) 40 A ORI 5) Y 3R B Bl )2 TR BE i 3 i
B ) — SO0, B 2 RS2 7 8% (P<0.05) , 5 0—15¢m>15—30cm>30—45c¢m ( P<0.05) .
550 HE A E , i 7K R - 498 A 5 i 5 0 B A AR AN — B XTI 6 A 328K 5 8 0—15em 5 30—
45cm [H] 253 8 3 (P<0.05) ,0—15cm 5 15—30cm [A] 22 5 A 0% (P>0.05) , 1 11 A 63045 + 2 )5k & 1 2%
SAREE(P>0.05),

3 AT ARH, K B R S AR R ZE T (6 AR 11 ) B3 & i, &0 Z 0 i a5 R 0,
Z AN (P>0.05) 1% LI 2% Sk 52 (P<0.01) . H[E—Z=95 4,6 Ik #3826 & 5% g
125 5 5.5 (P<0.05) 1M 11 A5 A 53 (P>0.05)

®3 MAELERIE"

Table 3 Soil Carbon content in Eomecon chionantha Hance

il & & Soil carbon content/ (g/kg)

A + 2
Month Soil layer/cm LK i AR
Eomecon chionantha Hance soils Control land
6 H 0—15 38.50(0.91)a 13.86(5.27)a
June 15—30 16.65(1.52)b 8.67(3.51)ab
30—45 6.63(1.03)¢ 4.42(1.64)b
HACF- 2418 Weighted means 19.36 8. 84
11 A 0—15 39.35(0.53)a 17.68(2.32)a
November 15—30 18.42(0.41)b 14.38(5.27)a
30—45 9.91(0.61)c¢ 13.15(6.10)a
JBCF-H{E Weighted means 21.67 15.05

* 45T B bRk 22 5 [RFARIR SR 308 2 53 A8 B35 (P>0.05) AR Rl FRER IR 22 57 1. 3% (P<0.05)

3.4 I/KEMRRIEE
& 4 nf LI, MK SRR 791. 28 kg/hm® , HAP AR R I 5 5y, O 571. 24 kg/hm?, i LK 7
BRI 1Y 72.19% , ok i 134,28 kg/hm?, 15 16.97% , AZE AR M 85. 76 kg/hm® {5 10. 84% . ¥ il /K #E

http ; //www. ecologica. cn
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Bt o 5 00 REAR L, DU 3 T AR 25 139 %, AT DL AR 1 | BR A D R AN R Oh b S R AR W i i)
A AR

T 4 AT LU MK SR Rt & B A K ARk i AR Ak, B2 (6 A) AR K e i B AR R
FYRRIT A 571. 24 kg/hm® , BORAHT (11 A) ARIRS R BB N 936. 53 kg/hm” , I HH2 1.6 5,

*4 MAKEHRPE"

Table 4 Carbon storage of Eomecon chionantha Hance

17K EE Eomecon chionantha Hance XTH Control
At B ‘ ‘
Month Organ PR (kg/hm®)  BRICEY (kg/hm®)  AEHPEY/ (kg/hm?) BRIFRL/ (kg/hm?)
Biomass Carbon Storage Biomass Carbon Storage
6 M Leaf 264.58 134.28(16.97)
2% Stem 201.49 85.76(10.84)
H# Root 1278.63 571.24(72.19)
A1 Total 1744.70 791.28(100.0) 19.86 5.71
11 R Root 2138.58 936.53

s 55 PR DA LK R A% RN oy R P 0 B

3.5 hEEEmlaE

MZE 5 FTLAE /K& 3R 6 A 4 100. 18 t/hm?*,11 A 4 116.56 t/hm’, 5 %} FEHb 46. 30 t/hm” |
82.40 t/hm”® AL, /K FE+3E 6 H BRI & X IR 57.78% ,11 H He X IR 29.31% , NGRS ] IAEH,
T 7K B AT PR A R I B )2 T R R, B 0—15em £ 15—30em 2, M/KE 6 A TR T
49.91% 11 A FF&T 49.33% , %83 6 H FF%39.62% 11 H N 17.28% ., 1k 0—45cm +)2, fil/KH 6
HTF%78.35% 11 H TR 69.51% , % B 6 H TFRE65.02% .11 H T /% 23.76% , FB MK 5 382 1%
e < i) T 3] 550 N O 8 L

x5 MAkELERVE

Table 5 Carbon storage in Eomecon chionantha Hance soil

o Eu Dﬁ i carfffifmge _ .Xﬂ‘,ﬁ.ﬁ Control 1:21 ‘ ‘
Month Layer/cm %% B Density I hE Carbon Storage

’ / (g/em’) / (t/hm*) / (g/em’) / (Vhm?)

6 0—15 1.01(0.08) 58.33 1.14(0.05) 23.70

15—30 1.17(0.07) 29.22 1.10(0.13) 14.31

30—45 1.27(0.06) 12.63 1.25(0.06) 8.29

At Total 100. 18 46.30

11 0—15 1.09(0.03) 64.34 1.20(0.12) 31.82

15—30 1.18(0.08) 32.60 1.22(0.13) 26.32

30—45 1.32(0.07) 19.62 1.23(0.11) 24.26

4t Total 116.56 82.40

* F5-5 AR Ay b 22

3.6 IM/KRAEZS R YRR 25 [A) /A 6 S

% 6 Al MK B A AR R G iRy 100. 97 vhm? , RN HIEESHY ESHEEY S, Hdl
YRR 4 0.79 t/hm? AL 5 E S RGRRI= 1 0. 78% , AHTE Y24 0.22 v/hm?, 5 0.22% , i T 3825t
4 100. 18 t/hm? , 35 (54 T8 E R RGN 99. 00% , FHA MK 54 5 R GBI it FEHOL T +

HEZ MR 5
4 #ig

R, MK FAE YRR 1744.70 kg/hm® , HAR R A P05 (1278. 63 kg/hm® ) I (264. 58 kg/hm®) >25

http ; //www. ecologica. cn
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(201.49 kg/hm®) . AIATRABEGE MK B A2 25 DI RE AR DD BEHL L3Rl

R6 MAEEFTRERVEBZESH

Table 6 Spatial Distribution of Carbon Storage in Eomecon chionantha Hance ecosystem

iy W/ (keg/hm?) IR/ (vhm?) BRI 43 1/ %
Component Biomass Carbon Storage Percentage of carbon storage
T2 vegetation layer

M Leaf 264.58 0.13

2% Stem 201.49 0.09

2 Root 1278.63 0.57

At Total 1744.70 0.79 0.78
&2 litter layer

M Leaf 264.58 0.13

2% Stem 201.49 0.09

A1t Total 466.07 0.22 0.22
1452 Soil layer/cm

0—15 58.33

15—30 29.22

30—45 12.63

A1t Total 100.18 99.00
J3T Total 101. 19 100. 00

MK FAR AR i, AL B AR F AR, RS> 28 AR5 Bl 425. 63—507. 51 g/kg, 14
FHEN 453,53 g/kg, IXRARYE AR P B E A SR TS S iR B R TS R AR Y A i e
F1R) S B DAL, 2 0 A A DXl R B A A Ay e it 4 et 3080

LK A B 8 A LR 5 i B L2 AR T R B AR Z R RAR , LR 0—15em Bk &8N+
JZ15—30em B &R 2.3 4%, 7 30—45em IR 5.8 7%, ULHIREAEY) 1 a5 i AR bR L R S B
H R BRI A AAFAE — B R, B0 3R & B A )2 B A R

TEMKFA SR G D A0 AT T SERMR T R G = RO, A28 0. 79 v/hm® , Horri
TFARRIAI R 0.57 vhm?, G T A SRR 72. 2% o A TR KB b 135 25 i 4 3 A
FEdTE  WRE 2 B 2RI A7 T3 AR R b, 30 il /K S AE o 1 3 A A% SR TR E 1 S AR R A )2 1Y
FERRE,

Fili v R ek Z AR RIS RAR P A R B R R ER Y MK R BORG R R Y AR A RO AR A T
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