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Abstract: As an effective measure to curb land degradation in desert regions, revegetation plays a key role controlling the
colonization and settlement of biological soil crusts ( BSCs) , which would modify the processes of soil formation and carbon
cycle. Recently, mineralization of BSCs and their subsoils along with the succession of sand-fixing vegetation were still
poorly understood, which may to a certain extent limits the accurate estimation of the ecological effects of sand-fixing
vegetation. In this study, the carbon mineralization of BSCs and the 0—5 cm soil under BSCs in the vegetated areas at
different revegetation ages in the southeastern edge of the Tengger Desert were investigated by using the indoor-incubation-
alkali-absorption method, and the relationships between the carbon mineralization rates and water treatments and soil
physicochemical properties were analyzed. The results showed that: the instantaneous (IR), maximum ( MR) and average
mineralization (AR) rates and the amount of cumulative C release ( CCR) of BSCs and subsoils all increased with the

increasing stand age, and they were significantly greater in BSCs than those in the subsoils (P<0.001). The increase of soil
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water content ( SWC) significantly promoted soil organic carbon mineralization ( P<0.001). As the soil water content
increased from 5% to 20% , MR and CCR of the BSCs increased by 1.48—2.08 times, 1.60—2.00 times, and 1.48—2.08
times, respectively, while those of the subsoils increased by 1.36—2.08 times, 1.21—2.00 times, and 1.36—2.08 times,
respectively. Soil electrical conductivity, organic carbon and clay content are the main factors affecting the mineralization of
organic carbon. Our results suggested that the occurrence and development of BSCs induced by the revegetation promoted
soil carbon mineralization in desert regions, and the carbon cycling process in which BSCs are involved is regulated by

environmental factors such as BSCs’ physicochemical properties and water regimes.
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Table 1 Physicochemical properties of BSCs and the 0—5 cm subsoil in revegetation areas with different revegetation ages
o B e A g 4o 11 g Ao TRk Kl Ak
} WAAE R a B mar pRam mRam Dk 2R YL
+2 . Electronic . Field water Total Soil organic
. Revegetation pH . Sand Clay Silt . .
Soil layer conductivity/ holding nitrogen/ carbon/
ages content/ % content/ % content/ % .
(ps/cm) capacity/ % (g/kg) (g/kg)
E/ R 63a 7.92+0.01Ba  201.90+2.74Aa  32.66+1.52Be  49.61+0.86Aa  17.72+1.16Aa  21.11+1.62Aa  1.76+0.05Aa 18.95+0.91Aa
Biological soil 46a 8.02+0.02Ba  166.57+£8.02Ab  44.77+5.60Bd  42.01£7.33Aa  13.22+1.74Ab  18.05+1.82Aa  1.54+0.03Ab 14.55+0.40Ab
crusts 32a 8.28+0.08Bb  151.70£9.90Abc 68.57+2.29Bc  22.79+2.44Ab  8.64+0.89Ac  9.00+0.36Ab  0.71x0.01Ac 6.18+0.54Ac¢
8a 8.33+0.03Bb  135.77£10.53Ac 81.81+2.04Bb  11.72+1.56Abc  6.47+0.82Ac ~ 6.84+0.25Ab  0.60+0.05Ac 4.69+0.31Ac
0Oa 8.72+0.02b 35.17x1.42d  94.18+1.20a 5.71%1.19¢ 0.11+0.02¢ 1.07+0.10b 0.29+0.01c 0.2620.05¢
TRE0—-S5emtHE 63 8.66+0.05Ab  75.70£2.50Ba  71.38+1.55Aa  17.70£1.34Bb  10.92+0.22Ba  3.47+0.63Ba  0.41x0.01Aa 1.84£0.13Ba
0—5 cm subsoil 46a 8.95+0.05Aa  70.40+1.06Bab 73.05+1.17Aa  16.85£1.23Bb  10.10+0.43Aa  3.37x0.23Ba  0.40+£0.01Aa 1.2620.10Bb
32a 8.96+0.04Aa  64.73+2.13Bb  68.57+2.29Ab  22.79+2.44Bh  8.64+0.89Bb  3.33x0.19Ba  0.36+0.02Bb 1.00+£0.17Bb
8a 8.71£0.05Ab  55.50£1.51Bc  96.06+0.32Aa  3.23+0.23Bc ~ 0.71+0.09Bc 1.47+0.00Bb  0.30+0.01Bc 0.40+0.03Bc
0Oa 8.72+0.02b 35.17x1.42d  94.18+1.20a 5.71%1.19¢ 0.11+0.02¢ 1.07+0.10b 0.29+0.01c 0.260.05¢
S REEMR/a JEHE R
Soil layer Revegetation ages Thickness/cm Biomass/ ( pg/cm?)
UR/ RS 63a 1.40a 1.8
Biological Soil Crusts 46a 1.17b 1.2
32a 0.97¢ 1.0
8a 0.25d 0.7
Oa Oe 0
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Fig.1 Soil organic carbon mineralization rate in the biological soil crusts (BSCs) and the 0—5 cm subsoil under different incubation time

and water conditions
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Fig.2 The maximum rate of soil organic carbon mineralization in the BSCs and the 0—5 cm subsoil under different soil water content
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Table 2 Effects of soil layer, age and water content on instantaneous rate, average rate, maximum rate and cumulative release amount of soil

organic carbon mineralization

BT R TR TR FRRHCR
W Instantaneous rate Average rate Maximum rate Cumulative release amount
Factors

F P F P F P F P

12 Soil layer (S) 9292.35 <0.001 9205.65 <0.001 1296.26 <0.001 9855.15 <0.001
PRIZAERR Age (A) 463.39 <0.001 1372.90 <0.001 264.09 <0.001 1495.27 <0.001
IR EHE Water content (W) 1466.65 <0.001 415.25 <0.001 85.20 <0.001 478.09 <0.001
SxA 185.96 <0.001 705.52 <0.001 89.01 <0.001 732.58 <0.001
SxW 689.3 <0.001 159.15 <0.001 39.84 <0.001 197.68 <0.001
WxA 19.37 <0.001 15.52 <0.001 5.211 <0.001 19.76 <0.001
SXWXA 14.81 <0.001 13.44 <0.001 3.408 0.003 16.22 <0.001

ARV AEBR 7K 53 A0 38 )2 ot = 56 HLaR 1k R ABUR R i s2 e B 5, LR AR RR 57K 40 DA e 5 £
2RI AE B AR b 3 (32 2,P<0.001)
2.3 BSCs fl'F)Z 0—5 em HHEAHLERT b2 18] 1) 56 5

BSCs A LB LAY R 33 P34 HOR R KR BB S T2 0—5 em HIEBRET A P2

R R BB R B E R IEA R (K 4,P<0.001)
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Fig.3 The cumulative release amount of soil organic carbon mineralization in the BSCgand the 0—5 cm subsoil under different incubation

time and water conditions
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Fig.5 Correlation between soil organic carbon mineralization and soil physicochemical properties in the BSCs and the 0—5 cm subsoil
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e Be BAT AN W] Bl 2k W A RN B I 2 A 0 X L AR R ] B A B ST R T R AL R I 5T 4
SRUO AN AR I TUAY AT R IS B )2 A e SR R BRI HILRR R R A AL A
HRER(ES),

L5 2 AT JZ 0—5 em TR FA MU LEFAE 5 B8 Y IEADEE R (K 4,P<0.001) , 368 F )2 145
BRI LA IEREE BSCs &Rk AL ARF (38 KT G k. BSCs IR 2 0—5 em +HEH HLERG{b 8% f1 2
U fb A b 3 I AR — 3 (8] 1,18 3) ,{H BSCs AYBRTfbs R A R A (L 2 2 5 T F 2 0—5 om 14
(#2,P<0.001) , AR & B T AU LA o SRR B2 DLF =81, B, i — X,
FRAEAE D I IRTE D i) BRAR LA R KSR 2R S AN e HHER 2R B i, A AR i T 2R ) 325l A AL
JT FR o mm iR N AR 45 KR RO R IR SR A BN ER (R ) XU RAEY IR R AT
JZ0—5 em HIERT LR EFIRA , AN, AN L2 R R Y BCE I TR AR L 22 5 10 5 — A R
K, BSCs SR T F2 13 ik @R 0 - SR i (L 40 T A M 2 mlt ; 55— 5 1, BSCs ZE3R 15 78
SRS B[R 1 5 2 e BSCs 498 i AR T, 35 R A W i AR AR TS B A 1, R )2
BT BSCs T LR IR R MER AN, BAEPE AR 25 th il B S — DN EE AR FE . AR5 (R 1 FIE S) ks
TiX—#i, e, BSCs & T F U0 X 3o 20 A W S ZOR IR, (XA A F45 K E TR0 R 4E ., e &3, b
¥ BSCs WA H ,BSCs A MUK & BB hndg 28 i, 10 4E DL A% 25 45 iz + 3 A HLAR & 7] 51k 20.9 o/
kg BSCs i 1o [ R KA H G AL R 0 R AU AR, 18 2—15 kg N hm ™ a™' P X8 BSCs (RE fk
AL T YBR[ BSCs T3 T2 RIS fbid B —E MR
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AP AFRIROC L 7K 3 XA AL f p A LB — ARSI — P R i Rl

4 Zig

AN PR B2 A B [ VD AR X ML 0 10 %) Ik e s 8. P10 e Kl R N BB iR Y R K 63a>
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