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Effects of four typical vegetations on soil active organic carbon and soil carbon in

Loess Plateau

YAN Lijuan', LI Guang®*, WU Jiangqi®, MA Weiwei’, WANG Haiyan®
1 College of Agriculture, Gansu Agriculture University, Lanzhou 730070, China
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Abstract: We determined active organic carbon ( microbial biomass carbon, MBC; easily oxidized carbon, EOC; and
particle organic carbon, POC) and organic carbon in four typical vegetations ( grassland, Xanthoceras sorbifolia, Caragana
korshinskii shrub, and Hippophae rhamnoides) in the hilly—gully region of the Loess Plateau. The results showed that the
soil organic carbon content during planting gradually decreased as the soil depth increased, Xanthoceras sorbifolia >
grassland > Caragana korshinskii shrub > Hippophae rhamnoides, and the difference was significant ( P<0.05). The soil
MBC content in the 0—40 cm soil layer of the grassland was significantly lower than that in Xanthoceras sorbifolia ,
Caragana korshinskii shrub, and Hippophae rhamnoides by 8.61% , 23.84% , and 41.42% , respectively (P < 0.05). The
POC content in the grassland soil was 14.47% and 16.67% lower than that in Xanthoceras sorbifolia and Hippophae

rhamnotdes , respectively, and 25% higher than that in Caragana korshinskii shrub; however, the EOC content, carbon
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activity, and carbon management index were significantly higher in the grassland than in the other three vegetation types
(P<0.05). The soil microbial entropy (SME) of Hippophae rhamnoides in the four vegetation types was the highest, and soil
organic carbon of Caragana korshinskii shrub was the lowest. Soil SOC was extremely significantly correlated with soil EOC,
soil organic carbon storage (SOCS) (P < 0.05), whereas soil SOC was significantly correlated with POC (P < 0.01) and
soil EOC with soil POC (P < 0.05). However, soil MBC and SOC, POC, EOC, and SOCS showed different degrees of
negative correlation. Therefore, soil active organic carbon can objectively reflect the changes in soil fertility and quality, and

it is an important index to describe soil quality and evaluate soil management.

Key Words: Hilly Loess Plateau; vegetation types; microbial entropy; carbon management index; active organic carbon

+HEA LK (SOC, Soil Organic Carbon) STV TR AN A] B B S AR , 5 R Y TR 2R
FIRE L sh it B VIR DG, AR5 12 bk - A HURR R It A A0 28 Ak, B AT 51 R CO, MR B 1 i sl As 2
B S A BB S B 09 728 A AR 5 2248 AR E 7R Jo 300 P SO0 00 281 & %) 4 £l 28 A, D HC A ARObR 438 v B w2 WL
T S A LB 2 5o b P ORI A 2 Ak 1 e i 0 B Sy SR B B TR R AT L
R EHAS AR R A DL 5 3 DL Y ] B AR A, FLRE S et - 198 B it AN 3R AR Ak
JIr s | 0 SRR R A S NAR AL L IR WL 2 5 2 B U E S R B BT — i T R
e R R sl FarE ks w5 AR L7 3@ FH A 90 4 ¥y 5k ( MBC , Microbial Biomass Carbon) . %)
F A PR (EOC, Easily Oxidated Carbon) UK A #LE% ( POC, Particle Organic Carbon ) 25845 FEATRAE, [H]
I I VLR RE G B2 5 T AR YA A B 78 RIEFR MG SR R B T B R 2 LR
HIREFEIE o A BIFFE R AR PR O I8 8 5 ) 1 v Dot SR A 1y ik 1 22 A A 5 R T 0 A A A S I T -
B RS S 1, HEHOR A BR T RERS O 5K + 80 IR ph b 38 1T DA 4R & R S HAn, 6T
TGP AL S IS Z AR T ZEAS TR A O 20 BRI R AR R A D T T AR A AR
R A ST A WL BI 2 70 R P 8 B B AT AT 413l . PROHCAS SCRAE A v It e 8 1 AR X SO SRR ML | e
T VDR Ky SRUEIN 4 RS FEAEBEZEAY 0—40 em J2 HIE BT G, BRI # A X 3% MBC (EOC |
POC ,SOC & 5 B4 A RHE | LA DA LS AR08 M R S P %) 0 2 48 s B g D DX 4 e e 218 AR X I 7
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1.1 AR5 HENL

EVETHEE X (T 103°52—105°13'E 34°26'—35°35'N Z ] ) 2 i A0« 22 28 2> % A4, 27k
KB b 28 2 A0 2 22 M T AR R T], A HOM IR 22N TP Z PR, R R S A T8 K AR K,
EEIEAR 1947 m, J& T REG A, R AR T2 2k T 2K AR K BHR 5T 141.6x1.48 kJ/em®, H Ji#
Ffa]Ik 2476.6 h, =10°C YRR 2239.1°C B EIR " Z S HESHEMmA N TR GREZ ", 2481
KRR 390.99 mm, FEEAEFIEREMIET UG (7—9 H) | Bok BRI A R, SiEL22 TR Rk ke %
HAR K ERTE R A, %X M (8 4+ | R R, PR ThRE 1455 .
1.2 FEHbIR B IR R A

2017 4% 3 A AT E P T4 08 IXZE 5 0% & WA fe MR I Ao 2 % A5 AH 5 SCHR BT ) 3 e S5 =%
PRV T K B RFFRF IR TR S 00 X, 78 H 56 X3RN, DL B b R X R 4
(35°34'54"N | 104°37'57"E ) , e SO F Ak Hb (35°357 10N, 104°37'7"E) Vb bk HE (35°34745"N,104°39'1"E)
FFE 25 HE N (35°34755"N,104°38" 1"E ) VE AN [A] ) 3 Fofr L AU AR 49 IS 80 (A bR Bl P AiE L3 1) |, g IR 9 S AU Bl
PLEESE 10 mx10 m BY/MEHL 3 4>, 2017 4 9 HFE 4 FhA [ AE B A9 AE b b 32560 /1 26 4535 40 2 (0—10 10—
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F1 HEWEHE
Table 1 Vegetation characteristics
TH B F PLAAFhL W
Vegetation Richness Dominant species composition Coverage/ %
Fie b 9 VKEE (Agropyron cristatum ( Linn.) Gaertn.) +¥& % ( Artemisia frigida 590
Grassland Willd. Sp.PL.) +j(ﬁ';j’5( Stipa grandis P.Smirn. )
SO SR N

SR A o 4 SO+ VKB + 4588 ( Bupleurum chinense) 60
Xanthoceras sorbifolia
Fr Ak HEIN

- 5 2R+ 30
Caragana korshinskii shrub Rk
N ¥
DAL 3 VP + A6 E T8 (Medicago sativa) +VKFE 85

Hippophae rhamnoides

1.3 Wik S R AR

I AU R F B R B AR AL A IR I 5 >R F G807 B 25— K, SO 12 48, I il AE W) ok (L0
2K A A A P A B TR HE SR A R 51 R 0.38) 5 R A KMinO, SR Ak i, e + 38 5 | Ak A WLAR & 1
KA HLAR R R 2 AR SR R e A T e

AR SC LA H b S o MR AT - SRR A B AR

B PEIR BE (A) = RIS TEA DK & & (g/kg) / TR A HLIR & & (2/kg)

TR P BE AR EL (AL) = FEAMRR R TR BE (A) /575 308 1 B

BRPEFREL(CPL) = FEf B i (g/kg) /7% IR 1 (g/kg)

IR RS RS A (CPML, % ) = B EHE 2 ( CPL) xBik 237 BE 84 (AL) X100

TIEGHAEYIG (SME | % ) = T HERUE Y ik (mg/kg) / T 58 SA LIRS 12 (2/kg)

0—40 cm JZ H3EA WL A% SOCS(Mg/ha) = SOCXBDxHX 10"
A, SO0C h HIFEA LK &7 (g/ke) ;BD N HIERTE (g/em’) ;H HHJZESE (em) |
1.4 HdRib

FRAEEF SR 2 LI Gk A S8 28 N A4 M 96k, I EXCEL (2003 ) &3 40 BRAK /4 F1 SPSS(19.0) SEit-40#r
A AT R AL B BT . b B 24T One-wayANOVA 75 2543#T, 3111 LSD £ Mk #h4T 22 5 W M4y
Bt , FHAE 53R H Pearson A 567k

2 EREH

2.1 MEBESSTNT AT HLAR 1) R

TE TR B0 AR b (IR 1), e S R0 70 bk b 1 498 SOC &+ 5 R HH Bl 75 )2 T8 13 189 10 77 18 14 A A1 )
P KA HIAE 0—10 em 2, 235 H 1020 em . 20—40 cm JZ2 B F & H T 10.94% F1 47.21% ,86.74% F
125.10% ( P<0.05) ; 17 SCIRERARFNAT 45 HE N\ + 385 HLak & B )2 R BRI 2 B < Th -1 i A8 (b A
10—20 em J2 HHEAHIBR S B9 H 0—10 em ,20—40 cm J2 5 1 T 36.49% F1 11.51% 223.58% F1 72.74% ,
AN R A LR & 25 5 B3 (P<0.05) o 4 FEBEEIAE 0—40 cm JZ R I SO MR 3E 5 it + 18
A B S 3 R TV O Ry 250 DA (P<0.05) |, 17T V0 SOV -l RN Ay S50 A B 33847 LA & F#E 0—40 em JZ 25 5%
FNTEN
2.2 FEBEISAINT TG A LR 4 R

AT BR VDML 1358 MBC & 5B )2 TR EE G N age i 38 R 2 4, Hogy 3 FhiE 9 2880 + 18 MBC &
PR 2 R R B R S (R 2) L 4 AR AT 0—10,10—20 om JZ - MBC 7 it 5 20—
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Fig.1 Changes of soil organic carbon under four vegetation types

ARG TR R 2 B AR E I 5 (P<0.05) AR S TR AR A W] 7745 {35 92 5% (P<0.05)

40 em/Z +3E MBC S22 5% 13 (P<0.05) , 1M 0—10 em 5 10—20 em JZ MBC S 2Z R AR #H, HpiiE
M SCTREF AR A ZHEM 0—10 em 2 3 MBC & 802 20—40 em JZAY 2.38 % 2. 11 5 . 1.46 5, 1M VDM
20—40 cm 213 MBC & L 0—10 em (10—20 em Z4350EH T 20.55% 1.47%, 4 FE SR 0—40
em JZ2 11 MBC 7 i 3R I VD JOMC kD, > 47 25 7 DA > SC5eb AR bl > T 1l JH b v bRt 1 48 MBC & i 547 4%
FEN SO e 5+ 3 MBC #5122 53 1838 (P<0.05) |, 1 SO SR AR i 5 97 554+ 3 MBC 55 B0 i
25,

4 FFEBEZEAL T 0—40 om J2 13 POC &5 & R VD oMl > SO P > e B > A7 AN, HE S 38 (P<
0.05) (Kl 2), 7EHHEE /A L, s SO VoL 38 POC F& i ¥Rl + 2 38 in B 35 BRI (P<
0.05) ,0—10 em /2 T3 POC &R, 20910 1.12 g/kg 1.62 g/kg 1.36 g/kg; Ay 47 13 POC 75 Bl
+ 2RO T - AR, 10—20 em J2 3 POC & & H 0—10 ¢m ,20—40 cm E&EH T 91.67% .
170.59% .

& 2 AT, 0—40 em ZFEH 3 EOC 5 & 53l L SO AR A7 S5 0E N VD AR b =5 1 T 36.94%
64.84% 100.21% , J7 2553 Hr R W] 22 57 8. 3 (P<0.05) P S RE i FIfy S5 A 12158 EOC & =Bl T )2 TR FE 3 fin
SR TR R A T SCORE AR A VD AR E BOC 5 Bl 2 T BN B W A, 4 R 2 R R A&
JZ T3 EOC ¥ B A B A 25 5 (P<0.05) .

2.3 N[RIA B IS - ETE PR HLAR Y 43 He A1)

ST A ALK G A AUBR Y H T A HURR R T BE S AR e AT N A A R A 3
ALAL, SRR 3 EOC Y43 E L 91 Bl - J23 385 2 80 = e i A8 4k, SO SRR EOC 43 IE L 451 5 37 7 b A
J, T S HE NS oM EOC 43 B b 3 BE 1 JZ2 38 2R iR AIK 4 FhAE B 2 0 + 38 POC 1143 i L i B 1 2
TREEHS I B 5 EOC 23 TE Ho 8] 56 4 A [m] i 7228 Ak b 34 JH i 358 5 1l RN SCoet SR ARt 1= 458 POC 43 TiE LL 9] i+ )23
TREEHG B W KA, 92 25 0E DA POC 143 Tie LU A8 e RABL R RAE 10—20 em (15.13% ) , 1 V0 bR 1- 4% POC 43
Bt L 3] e/ IMELU HE BAE 10—20 em (11.61% )

2.4 N[FEIAHBE IS AR RRAE A AR 1k

4 FRE Bl A - AR W B A S BRAE VD MR, (35 2) AR TV BIObR Ml Se R b SRl SR AR A7 2%

TEN T E A W 0 A T 58.18% .61.65% (15.83% , LA Fie B bb 438 Jy 5of IR+ S3E R J2E 3% i (A, Carbon
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pool activity ) ATt B >3 AHE A > VD BOMR b > SRR AR M, TT 4 FhoAE Bl 286 B - Sk 72 45 5 ( CPI, Carbon pool
index) AL YEITE 0.65—1.19 ZIa] | 5 RAH Y BUAE SO SRR ; SCTRER MRy S50 N V0 bR b 1 S5 0 2
B HEHE %L ( CPMI, Carbon pool management index ) /N T R4t 2 A8 PRAGE . 4 A B A 0—40 em )2 115
A BB A R SOER AR D B g, A7 A HE IR AIR, FE B IR 2, SOE SR bR 1 3847 FLAR A B (SOCS, Soil organic
carbon storage ) 43I U SE L A SR BE N VDKL 5 T 14.30% ,93.96% .65.12% , 5 25 T 6 B 25 57 B 3%
(P<0.05) .

F2 AHEEHEEBTHEREDE GEEEERR T BEGIRES
Table 2 Soil microbial entropy, carbon management index and soil organic carbon storage under four vegetation types

QL SHERT IR

, [DGR7L:] TR P W PESR £ L .

THBE o . . Carbon pool Soil organic
. Soil microbial Carbon pool Carbon pool
Vegelallon o L. . management carbon storage/
entropy/ % activity index index/% (Me/hn?)

e B Grassland 7.00 1.16 1.00 100.00A 46.92B
SR ARHL Xanthoceras sorbifolia 6.42 0.49 1.19 50.30B 53.63A
¥y 4HEMN Caragana korshinskii shrub 14.09 1.00 0.65 56.06B 27.65D
YDA Hippophae rhamnoides 16.74 0.60 0.71 37.01C 32.48C

2.5 AN[ERE#E AT £ HENE A HLIR-S A ALK i AR S

A HUBR 22 18] AR MR N 3 iR 4 AR g2 135 SOC 5 3 EOC .SOCS I H ( P<0.05) , 1M
+3E S0C 5 POC W @ M 55(P<0.01) ; 13 EOC 5+ POC W E K (P<0.05) , 5 SOCS A, MK R
BN 0.374; +3E MBC 5 SOC 2 ¥ W 2 A0 56 (P<0.05) , 5 POC & 31 H b i 35 10 7 4H 56 (P<0.05) , 5
EOC ,SOCS M2 3 HH A i 2 B A E R

®3 TEAVBEXIERENERX RS

Table 3 Correlation coefficients of soil organic carbon related indicators

SOC EOC POC MBC SOCS
S0C 1 0.699 * 0.712** -0.693 " 0.597 "
EOC 1 0.581" -0.190 0.374
pPoOC 1 -0.838"" 0.222
MBC 1 -0.419
CPMI 1

T FORAHRYER B KF (P<0.05) , # o FoRAHGYEAR 2.3 K1 (P<0.01)

3 e

31 ARSI S A LIRS &

TEAMFFE R, Sic 5 AT 25 0E A BEE )2 TR AR, 38 S HLER & BB Wi, o] UL L R B X AT
BLBR 5 1A 25 SR 35 2 i (4 R BF FE 45 SRAHAT T TR A SR A AR 2 K 433 1 3R 2 1
R T U S B B E 2 R B R | DR M et A S A - SRR ML i A B A SR R M T
SO ANV oM M+ A HLBRAE 10—20 em )2 85K, PR SO AR AN YD BObR s 3t 2 A2 1 35— BB TR
M PEAAR Y AR R TE 0—10 em J2, TARAR X HATARR A A WU ) R A AR 2R A e
), FLBREERS I, SRR E YR PR 4 T 3R E IR XA HLBT R TR D SO R M s A
U 1A HLIR 10—20 om JZEEE . BEAh , Bk A ALK & i HOe T A 0l A 7 10 B0 g A R0 i TR] IS
IR TR B AR 1 VA M SRR W ) O3 g 3 AR BT SRS S D S IV B 22 5, 2 3
LRNA PR S R AR
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32 A[EHGSER S A P 20 A Rk

AR A LB F ZERR Tt AR T | L T AR R LA R R i XA
FLEAT B I U S8 A S R R ) B R T 3 AR S RGBT AR AR R VD bk
b b S Py B B i L R T AR N SRR AN SO SR A, R R YR BAT AR AR B AR R
WIRh SRR g T HAD =R Y | ] /N L T A M AR AR B0 AR el A e S A A v )
SPEE ROINT LR AT E . BRI IR R (3R 2) FT LA DR A RN K 5 2
HAG PR, AR T A UK 53R 100 SR 0—40 em BYMIARE D | BEVE SR AR IR B 1) 38 99 4 At
3 R EERAR Y BT T G T M, DR YD R S A W R B i B, ASTFSE R 4 R
BRI 0—40 em JZ FIEBUEYIEIGE T 5% , K28 9 H BERHE N & B0l B 3 1 13U E Y is i, il
PRV e AT LR BRI 2 (R 3) | R - S AR Wik — 25 il Wi - M ) R A A HILAR FUSURE AT L
BT 1 5 B0, W T 3R P 0 AR ) S B R A R I L A LB 1
RS SRR YRR O, TR B b SRR YRR BE R TR RSB R, A B )R R
JEE RN , 3t 1 ) R - S AT HURR IR Ay 35 Fa il D, AR - e BILASR S5 4 ) I, DRI - S e R il
TG HREART o TV D bR - 398 B2 A i 2 B 2 B K, DR VD bR b 2 SR AR T b e
BB Fr A A, 2K & B KT 20—40 em J2,20—40 em 2 IR YITEER S A HLUR S 8 1k 43, A
AT T A AL 1] Bl A 0 B o e st %

- HEORLAT LA A 5 SE A DL — B g 5 A LB , £ - 38 v R B s B b, 8 L - A PR B )
S ANRE IR > AW R 4 R AR - RURLA BRI AN 5 S LB & 5 2 0 o 2 TR
(AT A, 5 T A e 4 R — 803X R L3 M A DU AEAR AR L L I T 38 A LR 5
(3R 3) ,—J7 0 A HURRRE )2 TR A3 g s, 55— 5 i, AR RO A v i TR ANE D e IR i
A HLB 10 ELAE 202 L3R 8 R R AV, DI A AL A0 AR ) 2 L R SRR BRI T RAF i 26 1F 1 | i 91 7%
WA 22 53 U8 25 S AR 0 ) 43 i | A 30055 P MILBB 1 T R VR ) DA I A WILBIR 2L 43 14 43 T LL 19 F
& ,10—20 om JZ T35 S AA HLAR & 170 BE FU e e A ok B e K, 78 SO SRR IR B f5e /N, X5 3 7 4
BTy FACH LI SO R A MURR B DIASC . N0 U A L 20 HE HO 91 22 B H Bl 2 TR BE 38 Jon i
WAL, 30k J2 DRI Ay R A BILA S Fh BT RV 1) 843 i) 55 L3080 TR & A SRR SR AR 2 R, e i 36
W1 T AN [RIAE S 7 - M 5 S A A LR AUBUREAT LA 257 0 1) i ARAR R B2 PR IO T A LR A I
3.3 RERRIE RS AE KA AT HURR 2 [ AH S

ARG W RN A L SR PSR S (B A R A A KT BRI ISR A ORI Y, L
B 176 J3E RBP4 A SRR M0 P L — s R B2 b S e+ ST LA ) BB i, HLAELMOR | s A WL o) T 8
i AR SR , B¢ PR B i sl B g 070 AR R SRS Ay A HE A T bR b - S P
JiE e B PR A B O I T IR 3 5 2 )R A T RSO ] (02 AR 58 o AN IR L A LB i 3
N 0.49—1.16 X WULHT A HLIIE R 15 LA ML B AT ¢, i B RS oA Ml & A e, = Tt
IFEFIZE RS T 0—40 em 2 1A HLBR K 5 76 SO R R =, A7 A0 A 1 LRt Jre I, 5 et
VP HBIR Z PR SO R B A B2 S TR IR ), Rt v ) B o 3 MR e %2 | Ay 25 9 DA
FIVD AR FAE 7 W foe /L | REAS S AL M BT 0 BE A0 | TR oA 2R HE AR bR MY 2338 0—40 em JZ AT HLBKR it
AR, WFFERM 5 A HLak ORAT HLAR 5 L SO HLER BAT 25 AR DG (P<0.05) |, I o 1384
PUBRH BIEVERR > RS S T DAY 2 e e, — S83s P DL 41 20 5 LA PLBR AL T 30 P15 o
TE—E S TS T AR AL

4 Zig
4 FREAE AT SO R AR A HLA i 2 e T R M A SR A FINVD UM kB ( P<0.05) ,0—40 cm
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JZ LA LB A i A ML A S AL — B, IR i e AUBOREAT LB fie LT 1 BRAE YD bR M, /)
(ELo3 531 1 B e e st Ry 2R RE A i - M8 5 S A A L iy 7 e i vy, VD JOPR M i AR DA B ) v T 0 A
K, A EA YU TG EA LR o0 5 e 42 2 B B S R B 004 i i 4 e i e, 38 ) S A A L
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