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Abstract

Land-use conversion could affect soil respiration through soil organic carbon (SOC), soil carbon
and nitrogen ratio (C:N), soil temperature and soil moisture. However, these factors are not in-
dependent but interact with each other, and their relative contribution to soil respiration in re-
sponse to land-use conversion remains unknown. We synthesized 69 recently published papers in
China using a meta-analysis approach to investigate the effect of dry cropland conversion into orc-
hard, shrub, natural grassland, artificial grassland, woodland, forest and mixed forest on soil res-
piration. The results showed that in response to land-use conversion soil respiration increased by
12.2%~89.5%, with average increase of 19.5% in natural grassland, artificial grassland, shrub,
woodland, forest and mixed forest, respectively. And the increase of soil respiration in response to
dry cropland conversion into other land-use patterns showed the following patterns: 50 years
(58.7%) > 20~50 years (23.2%) > 10~20 years (19.6%) > 10 years (12.9%). Soil moisture in-
creased by 6.7%~24.0% in orchard, natural grassland, artificial grassland, woodland, forest and
mixed forest, but decreased by 22.1% in shrub, respectively. Soil temperature decreased by
2.8%~22.5% in orchard, natural grassland, shrub, woodland, forest and mixed forest, respectively.
SOC increased by 27.1%~352% in natural grassland, artificial grassland, woodland, forest and
mixed forest, respectively. C:N ratio decreased by 10.8%~42.1% in orchard and mixed forest, but
increased by 8.9%~79.5% in shrub, natural grassland, artificial grassland, woodland and forest,
respectively. The increase of soil respiration in response to dry cropland conversion into other
land-use patterns was closely related with the increase of soil temperature and moisture, SOC and
C:N ratio. Moreover, the contribution to the increase of soil respiration in response to dry crop-
land conversion into other land-use patterns showed the order of C:N > soil temperature > soil
moisture > SOC. Therefore, C: N ratio is an important factor affecting soil respiration in response
to dry cropland conversion into other land-use patterns in China.
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[10] [15] [16] [17] [18].

FAEAR B Ay Hoe R A S B3 i 22 R T B S R MLk (SOC) . 88wk & L (CIN)
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FI b 171 75 4 [ 3 [ P St (4 = R0 5 A A TR [25] [26] . 1% T RE St J ek o [ A B A 25 R S
W= T BRI, O 1) Meta 708145 B 7R 1Z TR B3 138 m T b B 9 [E B §E 71[25] [26]. HAR
TE R REE b, % TR STt fa it 3P i 52 EAT T ORI L[13] [14] [27], (HEEAERE Fix T
TSI it i et - S P (g B2 LER E AT AN 2 SR, AR SRS O IE A AE R, @i Meta 43 #T,
R AR R AR AR B A e R 7305 SOC. CiN. =398 7 5 AN 398 /K 43 25 D8] 2% dn ] 5 i+ 358
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I A E 0 (CNKI . F5 7 43 1 Web of Science 28 rp 3 e Bl B, UL “ BRI 57 . “M
B 7 IR BRI MOE 7 L« L IEIRIY 7| “land-use” .« “land-use conversion” . “vegetation restoration” .
“Grain-for-Green Program” 1 “soil respiration” %5y ¢ ia] 47 KR AL R, UREETRiiL T 2020 4F 5
A LART R R B 6 v 580 1R R B s R B 7 SO0 S BRI A SC AT F 18 S0 AT Meta
3.

DRIR B AW G B R ek SCHR 577 108 77 R Rl 22, T 22 1) SCHR 0 2005 A2 LA R LA R A 1) BT
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M NI REIREM, N CEH ., TR L SEARMR) AL B 3) F 7810 SO SR AL i 38 0 B s
WA RIS A . EE (RN SCHE TR 5) . AniEZ B iR BT DL Bis ks,
B ARG R A BRI TR 5L 69 e, BARTE WL 1, SREUH 23dE 1674 XF. [FIIF, Hdm it 7l kb 21 45
BEIR, K224 HUN 1,988,467, i KT 5N + 10 (N = 1674), BIASTELE SCHR B9 w4 [28] [29], [R5
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Figure 1. Normal distribution of the effect size for the effect of dry cropland conversion into other land-use patterns on soil
respiration
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Figure 2. Effect of dry cropland conversion into other land-use patterns on soil respiration. *represent significant at P < 0.05
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Figure 3. Effects of the years for dry cropland conversion into other land-use patterns on soil respiration. *represent signifi-
cantat P <0.05
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A EACEARIR . N AR RIREH  RIRR N T DL SRS S 73 380 1 12.2%. 29.5%. 12.8%.
38.0%. 60.6%71 89.5%, fHZAESEA AL AR EARIAEZE(PE 2, P> 0.05). Bk 1 H E® R IER
3w R 7 A, R 7 A A A B s e i) B B35 s (11 3, P < 0.05).
Hh [ R AR AR L e R ORI 75, SRR P i i S 300 B o b R P 7 38 A A R FA 38
TGN, BP 50 4(58.7%) >20~50 4(23.2%) > 10~20 4(19.6%) >10 4=(12.9%) (/£ 3).

3.2. BERAERETMFIAART SOC, C:N, LIS MIH/Kk IR

o [ SRR AR R oy H e R 7 205 X SOC L C:N L 3383 B A1 K 9 5 i) &2 35 (14 4, P < 0.05).
TR E A AL N R . AN TAR, RAREEH RARMR . A T8l LR IR AT AR5 4 B8N T 7.5%.
24.0%- 10.8%- 6.7%- 17.3% Fl 22.7%, {H/EFVER HEEACHREARM G ZIBEACT 22.1% (] 4(a), P < 0.05).
R AR PR AR A 9 B AP N TR RARELH L RIRRANR AR J5 IR B IS T 2.8%. 3.5%
16.3%. 5.1%. 16.2%7F1 22.5%, {HZ7ERAFER BN NN TR G WA B2 (5 4(b), P > 0.05). SOC
TERER NN AR, RARE L, KRR, N T HEHRIRAS ARG 20 B0 T 64.2%. 27.1%. 352%.
49.7%7#1 100.6%, {H7EFAEAR HEAL Iy R HEAM G H A 52 (] 4(c), P > 0.05). C:N 7EFAER
FH 4 51 el RN AS MRS 43 BIBRA T 10.8% 711 42.1%, {E & 7E SR A IR AL AL N HEAR KR L N AR RAR B
FARMANN T JF RGN T 33.7%. 21.5%. 8.9%. 79.5%71 10.4% (/%] 4(d), P <0.05).
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Figure 4. Effects of dry cropland conversion into other land-use patterns on soil temperature, soil moisture, SOC and C:N.
*represent significant at P < 0.05
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Figure 5. Regression analysis between the increase of soil respiration and changes of soil temperature, soil moisture, SOC
and C:N after dry cropland conversion into other land-use patterns
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Figure 6. Analysis of factors affecting soil respiration after dry cropland conversion into other land-use patterns. *represent
significant at P <0.05, **represent significant at P < 0.01, ***represent significant at P < 0.001
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8 0 R I g, IR DR Bl A IR 30, I T 5 R SRR IR O () A A v B
(FR 2 A0 55 A PR D P 3 A A o ) ey ) P PE 9805, 33 IR FE R I e 22, I e i Il P e 2
DA b - SRR IR K [37] [38] B 1 L IgEIR B2 LASE, 3K ot s R3PS A — N R R, o
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e TR EREWR Q@Ia, EEEEE. Ko HERZEY. HEREAMR) [15] [19] [20] [36], +
BRI B3 & BRI BEE SOC B3 i g &% . B 7 SOC BAZR, CiN 2 52 - 5w () — A
PR R [13] [15], C:N R LU ik 78 75 438 Gl A 4 45 00 1) 4 5 10 JE 20 Bk K1 7 2880 12k T g v L 38 R TR [ 14]
[44]. " ERA/ER BB A EHAH T RG, CN E S E A H A 5 RTR ARG KT
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