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Table 1 Basic characteristic of the research samples
b % IBHHERR Wz e Wi I T &AL
Number of Years of being Slope degree Slope direction Slope position Coverage Dominant species
samples  abandoned (a) (@) %
3 0(feHh Cropland) 15~27 P 2 Semi-sunny slope 2. 2K B 1 3 Middle 3 70~85 EK Z. mays
Semi-shady slope 1
3 1 18~25 BH 1 Sunny slope 1.2FH 1 Semi-sun-  H 2 Middle 2, 60~73 WBEE A. scoparia, Ji] & # Se-
ny slope 1.2 1 Semi-shady slope 1~ F 1 Lower 1 taria viridis
3 2 19~23  2£JH 2 Semi-sunny slope 2.2 B 1 1 Middle 1, 25~55 T A. scoparia, ¥ B E S,
Semi-shady slope 1 T 2 Lower 2 viridis
4 4 12~20 2 2 Semi-shady slope 2, FH 1 Sun- & 2 Middle 2, 50~75 WEE A, scoparia, |17 3E Txeris
ny slope 1,2£BH 1 Semi-sunny slope 1 - 2 Upper 2 chinensis
5 7 16~27 2 FH 2 Semi-sunny slope 2,2 B 2 | 1 Upper 1, 70~80 B A, scoparia FFH 2% Draco-
Semi-shady slope 2, 1 Shady slope ' 2 Middle 3, cephalum moldavica W /R Z& ¥ 1k 46
1 F 1 Lower 1 Heteropappus altaicus
3 10 15~25  F1 1 Sunny slope 1.2 Pl 2 Semi- #12 Middle 2, 70~85  BAF# A. gmelinii, # & # A.
shady slope 2 F 1 Lower 1 scoparia
2 12 18~20 2 PH 1 Semi-sunny slope 1. 3 1 = 1 Middle 1. 45~65 KIS, bungeana . B FFE A.
Shady slope 1 T 1 Lower 1 gmelinii
3 15 13~19  [AY% 1 Sunny slope 1.2 H 2 Semi- 1 2 Middle 2. 50~70 K {EHEEL S, bungeana., Bk ¥ A.
sunny slope 2 T 1 Lower 1 gmelinii KK F L. dahu-
vicus
3 22 12~16 (A 2 Semi-sunny slope 2.2 [ 1 1 2 Middle 2. 70~85  ZE A. giraldii BEFFE A, gme-
Semi-shady slope 1 T 1 Lower 1 linii GE G BT L. dahuvicus
3 28 24~30 B 2 Semi-shady slope 2.2 FH 1 2 Middle 2., 70~90 A, giraldii SRFFE A, gme-
Semi-sunny slope 1 T 1 Lower 1 Linii B JiT F B R Poa sphondy-
lodes
2 32 22~34 P 1 Semi-shady slope 1.2 1 # 2 Middle 2 75~90  KETLS. bungeana. T AR Me-
Semi-sunny slope 1 liotus suaveolens ¥ #; A. gme-
linii
3 40 33 2K 3 Semi-sunny slope 3 b 2 Middle 2. 80~90 AT A. gmelinii, & = H S,
T 1 Lower 1 bungeana 22 A. giraldii
2 24 50 5~12 [ 2 Semi-shady slope 2 1 2 Middle 2 80~90 K8 S, bungeana . B # A.
About 50 gmelinii , K53 Stip grandis
2 60 A I 34~37 [ 1 Shady slope 1,2} 1 Semi- 1 Middle 1, 85~95 K% S, bungeana ., BT 8 A.
Above 60 shady slope 1 I 1 Upper 1 gmelinii

TE 3 e BB D e

Note: Numbers behind the slope direction and slope position indicated the number of samples.
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Fig.3 Changes of soil organic carbon content with different abandoned ages
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Table 2 Carbon storage in vegetation and soil during different successional stages of rehabilitated grassland

BapE MPCEY A Carbon storage in vegetation + A ML A & Soil organic carbon storage BT H A P
B % & Total or-

MR Years Mk & Wik fiff it B3 WA R 0~150 ecm L3  0~30 em 2ZHA P 0~90 em £ZH HL
of being Mi# Total carbon 43 L% Proportion A BB 6% & Soil  WRfE R L # Propor- Wk fif i [k # Propor-  ganic carbon stor-

aban- storage in vegeta-  Proportion of root organic carbon tion of 0—30 cm soil  tion of 0—90 cm soil —age of rehabilita-
doned tion (g/m?) of shoot (%) storage of 0—150  organic carbon stor- organic carbon stor- ted grassland
(a) (%) em (kg/m?) age (%) age (%) (kg/m?)
1 144. 83 36. 68 63.32 4. 494 28.15 67.85 4.639
2 70.61 31.61 68. 39 5.159 22.31 62.78 5.230
4 96. 31 36. 85 63.15 4.333 25.85 59.50 4.429
7 78.21 44.19 55.82 4,827 24.57 62. 30 4. 905
10 164.77 27.47 72.53 4.769 25. 85 64. 29 4.935
12 266. 95 10. 75 89. 25 4.339 27.59 66. 17 4.605
15 297.77 8.05 91.95 9.419 22.38 59. 37 9.717
22 328.10 21.16 78. 84 6.708 34. 20 72. 36 7.037
28 318.93 19. 43 80. 57 12. 344 30. 48 65.72 12.663
32 432.76 14.91 85.09 14. 899 51.02 83.32 15. 332
40 455. 57 20. 74 79. 26 17.061 41.10 70.55 17.517
50 513.43 17.61 82. 39 18. 189 38.62 77.00 18.702
60 502. 31 19. 54 80. 46 19. 278 39.77 72.07 19. 781
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B : B AT A R BIEIRILAT R E R AL T S B,

S 23K

[1] Scurlock O J M, Hall D O. The global carbon sink: A grassland perspective[ J]. Global Change Biology. 1998, 4. 229-233.

[2] Scurlock J] M. Estimating net primary productivity from grassland biomass dynamicsmeasurements[]J]. Global Change Biology,
2002, 8. 736-753.

[3] Hall D O. Response of temperate and tropical grasslands to CO, and climate change[ ] ]. Journal of Biogeography, 1995, 22:
537-547.

(4] AR, FTHE =, Bk, . hE R AE Y & A E AR R [T MY RS, 2004, (4): 491-498.

[5] Jian N. Carbon storage in terrestrial ecosystems of China; Estimates at different resolutions and their responses to climate
change[J]. Climatic Change, 2001, (3);: 339-358.

[6] Prentice I C. Modeling global vegetation patterns and terrestrial carbon storage at the last glacial maximum[]J]. Global Ecology



FI8HHE 1MW AL 237 2009 4F 7

7]
(8]
[9]

[10]

[11]
[12]
[13]
[14]
[15]
(16]
[17]
(18]

[19]

[20]
[21]

[22]
(23]
[24]
[25]
[26]
[27]

(28]
[29]
[30]

Biogeigraphy, 1993, 3; 67-76.

Tk s, PEHAESREBREIML bt i E R d L 1996, 109-128.
Jian N. Forage yield-based carbon storage in grasslands of China[J]. Climatic Change, 2004, (2): 237-246.
Jian N. Estimating net primary productivity of grasslands from field biomass measurements in temperate northern Chinal]].
Plant Ecology, 2004, 174 217-234.

R ki, ok B, B4 5 FOR R AR A 20 XGR BE A AR (B A5 3 E N TR AR ik R T ST [T ]. T 2 b X Al
7%, 2007, (3): 169-174.

FERR. 3+ KA EE ], BRI S K R R R, 1999, 5(5): 58-60.

AR, E R S R L R TR R I 0 A 2 R RN A G A AT T, BB, 1991, (4): 108-116.

Fhvg, D, BR/ANHE, S BRILE kb KPR SRR U — 1R SRR AT ], REHAE R, 2005, (4): 328-333.

BRI, BRWIZE. TR A RIS i B A 2 Rt AR AR ). AR AER, 2004, (2): 252-260.

FISCHE . fBag3e, TRIRE. o b e W S XORHE b 3 Fh 7 2 53 BRI OC R LT]. B0k 4R . 2007, 16(6) . 30-38.
Rhvg, IR, IR, S BRALE 4 kR PR SRR T RS LU R PR T LT, RO AE R, 2007, 16(5): 40-47.
RICTT BB, WP, 5. B4 el X SR B R 9 R d AR rh m  Rh 2 RE PR ST LD . R RRAE, 2005, (9

TS, FRAE . FISCHE, 45, A2 ARMORAARGE M B S e A s A R A it 59 A R T ] AR, 2003, (4): 695-
702.

XUEM, B— R, ¥ m R A B S e MR S B — T RO R A A AR AE LT K AR AR ORSE
1997, (TP« 102-121.

BBk, B, SRR, S FEOOE B B A e AR ST ob PEAT ST LT ] ARdEAR 2 4R . 2005, G« 85-90.
AT, R, BRI R, . o b U AR 2R DGR B M AR B B SRR 52 B oo 3SR A AR AL i g [T ], B4R, 200716
(1): 16-23.

FICHE, AR, BB SF. W LIRS L e R AT AT ] AR IR A4, 2005, (2) . 272-278.

S XOVEM, AR, 81 0 e DCORRAT o BV A WO M B S 3R AR AR T SR LT ). Bl 24, 2008, 17(2): 9-18.

FARE, FERR, M. BB R (17, AR S KRR, 2002, (2). 69-72.

EME. KIERBESEFTREEL ] AR S5 &R, 2000, (5): 85-88.

L B, R AT CGE = RO ML dent. s E A E L. 2000.

FIRIR « KK, ot . FFIkah. & BB R L b B A & v s L R & i R E A LT MW AR
2006, (4): 545-552.

AT, BEYTSC, TOtEG. . RMAESRGMRE MBI R SR Bl ReE, 2005, 22(1) . 4-11.

BKOCHE . Entl, FFEF. HASRERMEIATIITIRLT]. HBERF kR, 2004, 23(3): 74-81.

EICHE HRBH] A B SR FE MO B R SO DX S LR R R B (T ). MRS ST A . 2006, (3): 94-99.



8 ACTA PRATACULTURAE SINICA(2009) Vol. 18,No. 1

Changes of carbon storage in vegetation and soil during different successional stages of rehabilitated grassland
WANG Jun-ming"?, ZHANG Xing-chang'
(1. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Institute of Soil
and Water Conservation, Chinese Academy of Sciences, Yangling 712100, China;
2. Graduate School, Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Over the last few decades the extent of land-use and vegetation composition has dramatically changed
in the Loess Plateau. For a better understanding of the dynamics of rehabilitated grassland, carbon storage in
vegetation and soil were studied in a space series of replaced time courses. The aboveground biomass carbon did
not directly increase at the beginning stage of succession, but decreased to its lowest point in the second year
following abandonment. After abandonment for 22 to 32 years, the aboveground biomass carbon increased to a
steady state and after abandonment for 40 and 60 years, it approached a second steady state. The dynamics of
root biomass carbon was similar to that of aboveground biomass carbon. Between abandonment ages 12 and 28
years, the root biomass carbon reached a steady state and between abandonment ages 32 and 60 years, the root
biomass carbon approached a second steady state. Compared with cropland, the rehabilitated grassland had a
lower soil organic carbon storage at the beginning (1—12 years) but after 15 years the soil organic carbon stor-
age was higher than in cropland and had increased stably. In the 0 to 150 cm soil profile, the soil organic carbon
content of the 0 to 15 cm layer was the highest. Our study indicated that in the early successional stage of reha-
bilitated grassland, the aboveground biomass carbon, root biomass carbon and soil organic carbon storage did
not increase, but remained at a low-level for about 10 years. Further study is required to work out how to re-
duce this delay.

Key words: rehabilitated grassland; succession; soil organic carbon storage; aboveground biomass carbon stor-

age; root biomass carbon storage



