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Carbon storage differences for farmland with two rehabilitation approaches

PENG Yang, BAI Yanfeng, JIANG Chungian, XU Rui, LIU Xiuhong

(Research Institute of Forestry, Chinese Academy of Forestry, Beijing 100091, China)

Abstract: To understand the differences and allocation of carbon storage on farmland with afforestation versus
abandonment and to provide basic accounting data for forest carbon storage. When farmland through afforesta-
tion and abandonment had been restored 14 years respectively, the carbon storage of vegetation, litter, soil
were estimated through field investigation and laboratory bioassay. Results showed that (1) biological carbon
storage of returning farm to forest was significantly higher than that of abandoned farmland (P<<0.05). The tree
layer of returning farm to forest was 2.76 times the abandoned farmland; whereas, the shrub layer and the herb
layer were lower than the latter. (2) Soil carbon content for the two rehabilitation approaches decreased with
an increase in soil depth. Soil carbon storage on abandoned farmland also decreased with an increase of soil
depth. Soil carbon storage from 0 to 80 ¢cm depths for returning farm to forest was in the order of 20-40 cm>
0-10 cm>40-60 ¢cm>10-20 cm>60-80 cm. The soil carbon storage of 0-80 cm deep for returning farm to
forest was not significantly different (P>0.05) from abandoned farmland. (3) Carbon storage for the ecosystem
in returning farm to forest was higher than that of abandoned farmland (P<<0.05). Carbon storage of the ecosys-
tem with the two rehabilitation approaches was soil layer >tree layer >litter layer >herb layer >shrub layer.
This study showed that during this period the carbon sequestration capacity with afforestation on farmland was
better than abandonment. [Ch, 7 tab. 21 ref.]
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B AL T R A 2 ] B BE A (26°50°N, 109°36'E) , AL = 53w 5 AR e A e L K PU R v, WK
2R 300~500 m, AL BB M AR AY o A S SR TR 2R XU, AR AR 16.6 °C, AR
Rk i 1 265.0 mm, AESPBAIXHEEE 80% ., IS AL Ny 1 M 20 B b PR RS A O W SR A AR, BLoe
1B Fagaceae W) S P Q4% Castanopsis fargesii F15 X] Cyclobalanopsis glauca 45K ¥, N LB F £
HAZAK Cunninghamia lanceolata 1 5 FE¥S Pinus massoniana % ,

15 2016 4£ 7-8 J, BEICEAT RIS #0551 HARE 0 14 a (4 B8 i 3t AR ARk AR by 0F 58 % 52
HEAT IR o 2 A FEHL Y ISR 1 g A AR AR L DL AR 1
1.2 HRFZE
12,1 #biX B AMAGRE e AR5 AR B Akt 7 53] 4% B B B 10 $ R/l 10 m x 10 m

F1 EMERER

Table 1 Basic information of plots

FedL DR P Y SRR
KA FfR/a P/m  WE/m F/em
TE 2002 AFEFE8F, FEBHE A A B, T Oy X A SRR, R R R

FERHI

A& H 4 380410 79 66 WA ARM . B2 UHERM A 3, BORMTIAR . ToAR)ZE W F I E
&5 b ’ ' Liquidambar formosana 55 , K JZ () L #Fh & 35 K 46 Urena procumbens, %5 > i

Rubus rosifolius %5, HARZ VI Miscanthus sinensis %5 f
TE 2002 45 S0 H R B A AR, AR R M AZ R, PIRE Sy 2 490 £k -hm™, HHETIRA

HE
J;PHQHE 331~354 16.1 149 EZUEAKRE, ¥EAKRZEFELE R Snilax china F1 3725 Melastoma dodecandrum
p

45, WOR)Z Z R Woodwardia japonica %5
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SR VLR o TERETT B R RIER | FORAE AR, IR R RS A e R S ge &, AR
105 “CEE A MF T AT 10~30 min, SRJGAE 75 CHHLRER, FRE H 0 R A MRAR AR B TR DL AR 4%
PE TR, RARY IO b M TR, RS RS OUEEYIE . FES AR ERE
N BIBEALZER 3 > 1 m x 1 m MR AR I v o R I v ) B AR R oo o BBGRR A il FRIER
JFCH S PR T R A B A K R, W 0 BT A DR FE A AR R Y e
FZEAT K3 AN, IR 0~10, 10~20, 20~40, 40~60, 60~80 cm 73 )2Z i £ 4l 73 0 R 4 AL & . #5
() — £ J7 A [R] 2 J2 B R R iy S5 TR S [l S e 2, AR A XTI 2 2 mm G 85 T [RIE, FERA
FRUEHL 32 1 D HAR S 100 em x 100 em (4 + 35T, SR IFR JIE005E 9875

122 stgit ik (DAEWRMITE . OFAKRZ . MRS R R, SR 2 A 250k 1 v
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Hopre Sy B sRAHLBAE i (t-hm™) . COWER @)= LR BT 08 (g-ke ™), o N3 i 2 LR AR E
(grem™), H; FoR55 i J2 LT (em), n R EEH. OBMAESREWRMEENTAZ . WA,
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1.3 HiEsE

K Excel AP, I SPSS 19.0 HEAT ¢ K250 A N 3R Ty 22 704, e/ SB35 25 53tk (LSD) 23 #r

R2 2HHREARTHAREETEMMBERESH

Table 2 Carbon content of main species of tree layer under two rehabilitation approaches

w gl (g-kg™)

o LA BT N5 it W Bz AR
A Tk 439.7 416.3 390.1 428.9 430.6
WA 5% 476.0 4542 455.1 433.6 447.0
EL73 B 460.7 475.4 470.8 458.0 418.1
A B 529.1 562.9 563.0 557.0 567.2

x3 2HREARTEAEETEYMHERENSH

Table 3 Carbon content of main species of shrub layer under two rehabilitation approaches

A \ w g/ (g-kg™)
Yy LE-DIEN T it i
RERIE 15 440.2 435.0 415.5
K% Rubus pacificus 5 464.5 481.4 430.0
K 4Gk Mussaenda esquirolli b5 408.7 388.1 400.6
F:25 11 Maesa japonica RN 390.3 390.2 369.8

Mk 4% Eurya nitida AR 478.5 395.5 456.9
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x4 2HREFXNTERAEEEZENHHRTES

Table 4  Carbon content of main species of herb layer under two rehabilitation approaches

w /(g kg™)

Yy U WE WL =
s o5t 4439 414.9
7N HE Serissa serissoides e 449.9 444.6
R AVB . Cyperus iria P 4223 374.8
1114 48 Desmodium BT 457.6 409.6
Tt EE 3 442.1 381.4
Tt BRI 4452 385.9
4 BBk Parathelypteris glanduligera b 385.65 350.19
AT Lophatherum gracile RN 336.24 335.8

ARIFBARALI R 4, B MK TR 0=0.05,
2 HRER

21 FREHREERSEIFE

PKIE 14 a Jo B IR B ARHL TR AR 2 fhif B R R AR S b ) 2.76 £, W& B 3% 22 = (P<0.05) (%
5). Hr, IBHHEARHATEAZ L FEREAE E (68.05 +7.89) t-hm?, RHEFEH N (19.77 £2.95) t-hm?,
& T BoNIGH I 3.44 % AR FH 38 570 10 70 K J2 U S i fih it (RIAR AR B 12t ) & 25 TR B iR
b, (H IR B3 22 5 (P>0.05) . i1 TARNRE J7 208 BB REFP AR, PR TS AR 2 4% B ik it
ST BT AN IR o A FH 50 1 1 T R 2 5 4 B A i R /MR R T > MR > A > Az > A R
TR ARHIL ) T A J2 45 25 B B A 15 R/ U A T > R > g 2 > R > AR . A 2 PR O 2T 3 B
TR T AR Z B 1 DTRRR B oK, (R LA A5 A% B B A o 43 AR R B AR ]

x5 2HMREAREYERMBEER E

Table 5 Biological carbon storage and allocation under two rehabilitation approaches

A Bk fit 1t/ (t-hm) 43 /%
i H i3
A A it IR A AR TH 15 3 B I 3
TARZ T 11.190 + 1.63 Aa 35.010 + 4.16 Ba 43.45 + 0.38 49.11 = 0.06
A 5.190 + 0.82 Ab 5.060 + 0.61 Ab 20.11 = 0.12 7.09 = 0.02
i 1.590 + 0.26 Ac 22.140 = 2.49 Be 6.16 + 0.21 31.12 £ 0.21
s 1.800 + 0.28 Ac 5.840 + 0.66 Bb 6.98 + 0.08 8.21 = 0.08
B AR 6.040 = 0.99 Ab 3.210 + 0.50 Ab 23.30 + 0.36 447 +0.23
/Nt 25.810 + 3.84 A 71.260 + 8.38 B 100.00 100.00
TEARJZ AN 0.136 + 0.017 Aa 0.034 + 0.002 Ba 5831 +2.18 47.66 + 4.16
- 0.031 + 0.004 Ab 0.017 + 0.003 Bb 13.72 + 1.81 2371 + 3.67
IS 0.064 = 0.005 Ac 0.021 + 0.002 Bb 2797 + 1.29 28.63 + 2.07
/Nt 0.231 £ 0.023 A 0.072 + 0.002 B 100.00 100.00
AR L 0.525 + 0.069 Aa 0.243 + 0.052 Ba 64.60 + 0.16 67.84 + 0.52
T 0.288 + 0.040 Ab 0.115 + 0.026 Ba 35.40 + 0.16 32.16 = 0.52
/N 0.813 + 0.109 A 0.358 + 0.078 B 100.00 100.00
%Y Z TEY 0.819 + 0.103 A 3.363 + 0.336 B

UL Bl P (AR ME R o AT AN AR S 5B 3RoR 2 R A2 05 3R B ot 22 5 035 (P<<0.05), [l 9 A [l /NG 5 B 2 7 A
BEJZ H A [ B A g i ek 22 5 . 35 (P<<0.05)

2.2 HEREWEER ST
B AE 2 Rk &2 7 ST K2 Bht i B B % 257 (P<0.05) (£ 5). & HIBE ST A HE AR JZ L0 i
B E AR AE B SR R A R TR R AR, R Y 3.20 . 3.27 f5 . 3.04 5. Hitnl
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A R 5 b 1) AR 2 R A L M DR S b T A A o 2 R AR B AR 2.27 £ L 2.16 fiF . 2.50
f, FFHAEEA B EER (P<0.05) (% 5) . XUt B WK M Xt N T E 7 XA T A 2
T it i R R o AR RS R A8 E WA R A C 5 D, 2 R B O I A 2 A R LA ALY A AR R . 2
ik A2 Ty 24 A Ml b 58 43 B fith o o AR 2 B it 0 DTR R B R, B T 60% LA b, Hb b AR A (LU b
TEB 2 45
24 BAEVEWRMEE

2 P A2 7 2T TR e d e B 325 S (P<<0.05) (35 5) o IR BRI Mt 1) U 9 e fith o hy A FH 4
T 411 7% o IRBEE AR 0 U8 TE P S A AR TR AL, T AR R ST AR R B b, AT BB R AR UL
ZER
25 FTIEERMEER S EISE

B e 2 Pl A2 7 2T b S T i 4 5 i SR R 8 BE  TAUR U (BR 6) o A HH AR it 5 R A
T ARHL 0~10 em T A HER5 TG & 438 505 )k 60~80 em +3HEJZ 1 5.9 f5 51 3.2 1%, MAh, A B 555 b
0~10 em 5 10~20 em 1 - HERK 0T 5 43 BB W% 2 TR B A Akt HL Ay 2 B 0 i 0 SO s AR T /5
R 2 Fii 52 07 20N B2 AR BT R 2E RIOF A B

FERRAE LTI, IR B bR M B AR R TR PR S, (E A Z RN B 2 5 (P>0.05)
(£6), THIEMAEEAKTSAME, B 0~10 em UM 10~20 em 38 )2 85 6if B o0 4% 2 S b 8 TR BE ik
MHAN, gy TR RN EAF A R o FESE A b, A P8 T b 3 2 e i B S TR BE Y 1 &
WS 5 B bR b A AR B R /IMK YR 20~40 ¢m>0~10 ¢m>40~60 cm>10~20 ¢cm>60~80 cm, [
W AT L, RV AR AR S 5 R B S bR b I S A B W 25 5 (P>0.05), HRAERS B2 A
A — R,

®6 2HREARTLERMBEER A

Table 6 Carbon storage and allocation of soil under two rehabilitation approaches

2 Y fom W gl (g-kg™) - He it it/ (t-hm™)
AR $E 5 SRS S2Y 1 i) AR $5 5 IR B R b

0~10 16.24 + 0.94 Aa 13.47 £ 0.59 Aa 2240 £ 1.35 Aa 17.77 + 0.06 Ba
10~20 10.46 = 0.58 Ab 8.83 £ 0.09 Ab 15.11 +£ 0.83 Ab 12.30 + 0.30 Bb
20~40 4.70 £ 0.88 Ac 6.33 + 0.62 Ac 14.92 + 2.86 Ab 18.15 = 1.56 Aa
40~60 3.56 + 0.61 Ac 5.23 + 0.66 Acd 11.31 + 1.85 Abc 15.07 + 1.64 Aab
60~80 2.74 £ 0.59 Ac 4.23 + 0.46 Ad 8.81 + 1.88 Ac 12.17 + 1.30 Ab
Eit - - 7255 +7.36 A 75.46 £ 3.07 A

VLT B2 T (bR R . AT AR S 58308 2 R 07 50T L e BT i 0 . Rk 8 22 S 3K (P<<0.05), A
NS 5 e - TR BSR4 A 2% 5 3 (P<0.05)
R7 2HBREARESREERMEER S
Table 7 Carbon storage and allocation of ecosystem under two rehabilitation approaches

A 4t/ (t-hm™)

i =K A PR Tl B IE
A ) ik GERI PP 26.850 + 3.950 A 71.690 + 8.450 B
il v ) )2 0.819 = 0.103 A 3.363 + 0.336 B
/N 27.670 + 4.040 A 75.050 + 8.880 B
I At T 72.550 £ 7.360 A 75.460 + 3.070 A
Mt 100.220 + 7.120 A 150.510 + 5.850 B

YL BT ER D, [WIFAN RS 5B 3R S R B0 3 A e 22 S 3 (P<<0.05)
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26 EFREHBEER S EIFLE

R BRI B A S R Gk i R B S 15 %, M R B 2R (P<0.05) (% 7). mULik
WY, A 14 a BYIR B Mo 28 25 28 G0 09 [ Bk 58 0 AR Tk 2 A ) 41 B 9 % 1 98 52 b . 7 ik 43 TG 7 1D
A P& S 0 2R S R Gk i B DL SRR A O 5 SRGE R Y 72.39%, HUGETRARZ s MTEiR e
M, - ERR P 5 TR 2 Bk FEXT AR A R G TTER NI, BT e EE A0 50.13%F1 47.34% . B
TIHBZRIEARZEIN, HREE XA S R Gkt i 1) SRR IO N MR YR > AR ZE >RERZ, HA
G tedi i T o AR A R GO R LU A R ] . FEAR R S, ISR . BAR)E L BER ) Bk it i
di L BRI 0.81%, 0.81%F1 0.23%; FERHFE M, 23 3 Bk fith 1 T o7 LU BRI Oy 2.23%, 0.23%
1 0.04%.,

3 i

BT, BB bR G 2 A G i (75.26 + 8.88) t-hm™ EEH R i TR HIHE T4 (27.67 £ 4.04)
t-hm™, FIEREEH W 272 5. o, BEREMMITTARIE . YRR 2T TR MRS, ()5
M AR B R B S T AT o AN, AR 2 AR TR, AEMRBRAH R 2 B O TR R SR > R
W))E > FARJZ > THEAR)Z

TE 2 BRI J7 AT et o 0 B4 B S TR EE PR3 I gy o aBAFIE AR 0~80 em T4 - HERR i i
W TACH RS, (H P E R B 5 22 5 (P>0.05) o A 3R T 19 32 )2 £ (0~20 em) Bl fif 1 225 T
BRI, oAb A JZ AR

IBBFE M AR 14 a J5 42 25 RGEBRAE 2008 TAR B, HPE RS R G Bks Rt A
PR o A A S DA SR 0 A A5 R G UMk R e vy, TR BRI AR M A Wy i 5 S P 0 A 25 &
G TR AIE
4 Itk

AWFFEH, B BFIE AR B TR R B A B B TR AR e . X ERUE TIRE 14 a )5, BRI
PR ARMRE B D R e bR, A THAB S A A DRI AR, HORZ WA o A< FH B S A R PR B I
4, JA R SR AR RIAZ AR, 5 TR AR, TR 14 a A BRI AR

A% P35 e b B AR AEL A2 i 2 TR B Mk, x5 ZHENG 45 "I Y R £08E X H AR IR R
14 a (YU AR MR HE B2 B it e 2808 T N AR DR FE 45 2R — 2. X T RESE i TR AR M 2 R MO T2
P R, OB RBOR, MOPOLIESS, MR FARM G, PEMR AR A B =R

BB B ) 2= 13 (0~20 cm) B fif it SR T FH B el o 33 T BB 1l TR BB AR M 32 N T
TR, RIZ LIS, (X IR A I A AN X5 s i S I = e A DX LA
A% FHAE o8 B8 ) 1R B A0 RS - STERBR Ak PO 52 W B 5 T AR B o A T P 7 4t Stk i &k 2 v T b B 0
PP B 3t XA PR A 30 a (R FE 3t (61.38 t-hm™) , BEWIE S ML JE IR AN R], B BRAE 1 A1 T 22 5% 0 2
I S T 3T 19 S B A B 249 T K 19 S 0 A e RV T AR T kB B (40.48 t-hm?) o X W]
B3 T8 2 B ARYR S A S N TR AR A B T S 14 [ €

IR BRI Ml 14 A 2 R GERR A B 2 TR IR T, SR M A X — I B A SR TN A A 14 07 UL A
SRR N6 B RE ) T8 o X 5 il AR AR VA A BRI R AR S R G e TN IR R I R R . AR BESE
W, BEHLAE 2 Bl A 7 SR AR S R GEmRAH E Y 25 S R ER R T 2 R A 7 SO0 TR R B A R ) 22 S
LN

SRR, BB OO il 3t 2R 2N AR SR PR R U FBE S, AR M AR A
T TSR R . FEARBTEF, RE R THIRE 14 a J5 RS R G R R/, S RHE
IARAE B B IS R R, 2 A 05 304 48 R G i e 1) 22 5 2 S D IH AN AR e 25 2R — . i, 1B
BRI AR 5 AR Ao AN [ 2 S O A 25 R SRR A R A TR, A P85 b ) L B 35 A () Al 2 3 BOHL
PERERIAN], B2 P LR AR . N, ST HFHAY 2 Pl A2 07 200 A 25 28 e ik fil 1 9 52 T ik
ATFHE—BHIIE . BLAL, ABETAURE S T A AR T 05 30 R BBt i, R % I8 FR LA 2 PR A
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