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Effects of natural restoration on the ecosystem carbon exchange and water use

efficiency in the abandoned cropland in the Inner Mongolia
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Key Laboratory of Grassland Resource, Ministry of Education, College of Grassland, Resources and Environment, Inner Mongolia Agriculture University ,

Hohhot 010018, China

Abstract: The changes of land-use and management practices have profound influences on ecosystem structure and
functioning, such as carbon cycle, which may exaggerate climate change’s impacts. The terrestrial ecosystem carbon cycle is
an important part of the global carbon cycle. With vast area and huge soil carbon pool, grasslands play an important role in
the global carbon balance process, which is often disturbed and destroyed by reclamation easily. The long-term unreasonable
reclamation resulted in a significant loss of ecological functions such as ecosystem carbon exchange in the desert grassland in
the Inner Mongolia. A large number of croplands were abandoned with the gradual implementation of Grain for Green
Project, which led to the grassland ecological function be restored effectively by natural restoration succession. These
croplands, which have huge area and carbon sink potential, have become the focus of carbon cycle research in desert
grassland ecosystem. However, the clearer understanding of the effects of cropland abandonment and its time effects on the

ecosystem CO, exchange processes is still needed. In this study, the ecosystem CO, exchange (net ecosystem CO, exchange,
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NEE; gross ecosystem production, GEP; and ecosystem respiration, ER) , water use efficiency (WUE) , and vegetation
biomass were measured in the undisturbed desert steppe and recovery steppe with succession stages of 6, 12 and 17 years.
The results showed that the species richness of perennials was improved effectively with Grain for Green. Compared with the
local native grassland, the aboveground biomass recovered to 74.2%, 75.9% and 94.4% in early stage of recovery (PR,
2013—2014) , mid-term stage of recovery ( MR, 2007—2008 ), and late stage of recovery ( AR, 2002—2003) plots,
respectively. The longer Grain for Green time also caused a strong increase in perennials biomass, and reducing in annuals
biomass and annuals/perennials ratio. In humid years, as the time of succession restoration goes on, the ecosystem CO,
exchange shows a significant upward trend, and there has been no significant difference on NEE between the late succession
and the undisturbed desert grassland. The change trend of the ecosystem WUE is basically consistent with the ecosystem CO,
exchange. However, the WUE in the returned grassland has not recovered to the level of undisturbed desert grassland even
after 17 years of farmland conversion. These results may mainly relate to the succession changes of the vegetation biomass
and the annuals / perennial ratio. The results also show that the restoration of ecosystem function is not simultaneous, but

selective in desert grassland after abandoning cropland.

Key Words: agro-pastoral ecotone; abandoned cropland; net ecosystem CO, exchange; water use efficiency
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R1 J[EBERDHSBREFTRESE

Table 1 The distribution and life type of species in sample sites

Fres L7 A i A H LR
Serial number Species Life-form Sample plot
1 VK Agropyron cristatum Pe NG
2 T2 Allium tenuissimum Pe AR
3 KMt Androsace umbellata An MR AR NG
4 &5 Artemisia frigida Pe MR .AR.NG
5 I Astragalus propinquus Pe AR
6 FIFAE . Carex duriuscula Pe AR NG
7 W% 4% Chamaerhodos erecta Pe AR NG
8 HIZE Chenopodium aristatum An PR AR NG
9 JEE® Chloris virgata An PR
10 T 3E Cichorium endivia An PR MR
11 BEFR T B Cleistogenes squarrosa Pe PR.MR AR NG
12 WS Corispermum hyssopifolium An AR
13 B G BN Cymbaria dahurica Pe NG
14 R Ephedra sinica Pe PR MR AR NG
15 WFZR Eriochloa villosa An MR
16 e )L Erodium stephanianum Pe MR NG
17 LT Geranium wilfordii Pe PR MR AR
18 W] SR &AL AL Heteropappus altaicus Pe MR AR NG
19 B Iris tectorum Pe AR NG
20 T, 2% Kalimeris indica Pe NG
21 #5BEE Leonurus japonicus An NG
22 £ Leymus chinensis Pe PR AR NG
23 E 75 Medicago Sativa Pe AR
24 Jit A ©. Melissilus ruthenicus Pe PR AR NG
25 HitH-78 Neopallasia petinata An PR MR AR NG
26 B B Oxytropis hirta Pe AR
27 BEFR Phlomis umbrosa Pe AR
28 i Plantago asiatica Pe PR NG
29 T RIFBEH Potentilla bifurca Pe AR NG
30 BB 3R Potentilla tanacetifolia Pe PR MR
31 SR Puccinellia tenuiflora Pe PR MR
32 IR Rhaponticum uniflorum Pe MR NG
33 ¥ Salsola collina An MR NG
34 WALk Serratula centauroides Pe MR AR NG
35 WY Setaria viridis An PR.MR
36 S AEEF S Stipa breviflora Pe PR .MR AR NG
37 53 [REFSE Stipa grandis Pe AR NG
38 AL Taraxacum mongolicum Pe MR

PR.E#HHK & w11 Early stage of recavery;MR;iEﬁ%{/E 1 Mid-term stage of recovery;AR;iE*#‘Vj{/E e} Late stage of recovery; NG : KR H
Natural grassland; An:—  "4FAE A8 Annual/biennial plant; Pe; Z4E 4 AH P Perennial plant

2.4 EBRGE COLH KA F FRCR S5 RI9E 4 0 A PR
S T R B 25 B 0BT, ST R IR AE S R S NEE F ET 5 REHUAS 8% S b 24 W1 ( AGB) # J AH G

(P<0.01) , BXLEAHIE K FR AT LU — TR AR RIR Gr ik (I 6) o oAb, RSB b K A S R 58 WUE 5
— AR R AR R OOOCOC R, T A AR B A R IEAOCOCR (K 6) .
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