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T ARS8 L B EARF L JZ (0 ~20, 20 ~40, 40 ~60, 60 ~ 100 cm) FAYE HLIRD ILERAE. 4550 FEM, MROPFEM | REgemtk
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_-Abstract ;| Soil orgamc carbon (SOC) is the larveet Argarue carbon stock on land, and shght changes in SOC can significantly’ affect the
atmospherlc CO,liconcentration, among which fofest [Soil catbon ireservoir accounts for appr0x1mately 70% of the global soil carbon
stpck Therefore the implementation of efficient ylanqgementafor SOC stock in the forest ecosystem has become a popular research
subjecti=The mlnerahzed characteristics 6f SOC in differént soil layers (0-20, 20-40,40-60, and 60-100 cm) were analyzed in five
typical‘stands of Jinyun Mountain: broadleaf forest, coniferous forest, coniferous and broadleaf mixed forest, bamboo forest, and 15a
abandoned grassland ( control soils) in the study area. The results showed that forest type, cultivation duration, and soil depth had
significant effects on the SOC mineralization rate. The mineralization rate of SOC in different forest stands decreased with the deepening
soil layer, among which the mineralization rate at the 0-20 cm soil layer [ 11.97-25.12 mg- (kg-d) ~'] was significantly higher than
that of other soil layers (P <0.05), and there were no significant differences between the mineralization rates of other soil layers
[4.79-6.51 mg:(kg-d) ' ]. The accumulated mineralization of SOC in the five forests decreased with the deepening soil layer. The
accumulated mineralization of SOC in the bamboo forest and broadleaf forest in the 0-20 cm soil layer was the highest at 177. 66
mg-kg ™" and 120.38 mg-kg™', respectively. With the deepening soil layer in the 60- 100 c¢m soil layer, the accumulated SOC
mineralization in the coniferous forest reached the highest (46.96 mg-kg™'). The SOC mineralization process in the different stands of
Jinyun Mountain can be well fitted by the double reservoir first-level kinetic equation. The content of easily decomposable SOC in
different forest stands decreased with the deepening soil layer. Coniferous forest soil exhibited a stronger mineralization ability and
higher utilization degree of refractory organic carbon stock, while bamboo forest and broadleaf forest soils had higher microbial activity,
which could effectively promote the carbon cycle and improve the soil carbon fixation ability.

Key words: Jinyun Mountain; forest soil; organic carbon; mineralized carbon; double reservoir first-level kinetic equation
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Table 1 ~ Sampling point information

Moy WH/m M AR AR ZEHFI(E) L FI(N) FERFP
FEHAK 844 ~873 THIL 0.9  KHR 106°23'49.90" ~ 106°23'50. 66” 29°49'52. 35" ~29°49'54. 25" PUNIISKES . HHEFHARZET . Wiz
FFAK 428 ~461 TEL 0.8 RHR 106°23'21. 85" ~106°23'27. 56" 29°49'37. 67" ~29°49'37. 92" LM FZAK

IRATHR 654 ~684 4L

0.9 KR 106°23'54.40" ~106°23'54. 75" 29°50'32. 01" ~29°50'32. 47" PUJI| K355 . WU A5HA . h AN

Prék 580 ~590 PHdt  0.85 KHR 106°23'14. 77" ~106°23'15.90" 29°49'43. 66" ~29°49'44. 19" FAT
JedHh 379 ~387 PHdL 0.09 KHK 106°23'15. 64" ~106°23'15. 83" 29°49'19. 69" ~29°4920. 58" FAih
R2 AEHS 0~20 cm LETEHERELER
Table 2 Basic physical and chemical properties of the 0-20 c¢m soil layer in different stands
e oH £y e e T 280 e R EERiING i a Ty
/g-kg ! /g-kg ! /g-kg™! /mg-kg ! /mg-kg ! /mg-kg ! /g-kg ™!
Pk 4.18 +0.02 1.90 £0.06  0.15+0.01 24.97+1.03 206.88 +2.68 9.76+0.46  81.03 £9.90 47.41 +4.03
TRASHR 4.37 £0.02 0. 64 +0. 00 0.13+0.00 21.60+0.61 52.56+1.67 1.41+0.00  60.39 £0.67 26.74 +2.01
AR 4.0220.02 0.67+0.00  0.10+0.01  13.36+2.26 36.82+0.67 1.69+0.19  30.70 +0.32 14.36 +1.57
i 4.95 +0.02 0.75+0.00  0.14+0.01 16.67+1.82 83.45+2.39  5.06+0.04  55.45+0.25 25.33+0.78
FEMAK 4.12£0.03 1.73£0.00  0.23+0.02  18.71£2.26 157.67+0.33 5.45+0.05 54.31+1.14 38.81 +7.09
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FEE I, S INAE 25 B K DAORUE FH i) 45 K A A
FETE 70% . ARAE AR, TH R
A BB b 3 3 B b A o
1.4 YD T PR R
1L.4.1 HHAVRE L

-~ N i > 3 4 -'..u ,'.l.. ” & - gk
.COZ /iﬁgﬁ‘% L/ g ‘/.- & 4
. . PxVERME TV
f Vi xm x 1000 )

/R fRFRe60,-C 1R (mekg )y PR
T T TR HETY CO, T ok 7A) 4 vy
FMUNIRBRR 19IERBL (L) 5 M AU CO,-CTRE/R
Bl (gemol ')V, ARk SR TR bR e
JRUEFR(22.4 Lomol ™) 5 m JMET i (g).
AR BB LR (g kg~ ) AL B it 4
AN O ARG BB RR s kR
[mge (kged) ™ T LLBEAL R It 1S9 4oz ] PO e

P Tk i N
1.4.2  TEEAPRE LB 1507 f2

AR5 BE FH WU — 2% 80y ) 2 A B UAT HLA ™
fead e,

C,=Cyx(l—e™) +(T. -C,) x(1 —e™)
K, ¢, e R R ¢ B R fbE (mg-keg ™) ;
Co F1 k F7R 850 43 A LA % it (mg kg ™1) S
TALHERFER(d ) 5 T, R 5w ih B a8 HLEk
T (gkg™), T, - Cy. h R L IEXETfift A DR
Frit(mgekg ") ML AEE (A" ) 5 0 SR
IRl (d).

1.5 Hdkaba

BAE AL FER F SPSS 21. 0 #7881 #r, 1EIK
*H Origin 8. 5 AbFE R LSD %Xﬁ%’ﬂ‘fiﬂgéﬁjﬁ
HEAT 7 22 P HE R B R, 52 35k T 450, 05.

2 HRESH

2.1 B E IR FEBRGS  e LaA AFIE |

AR [FIRRGY L0 HUB b 17 e e (%
3), 70100 em S-SRI L, T34 HLRGRE BN
v PR, Rk AR, SRS AR
iﬂﬁﬁﬁ%ﬁ%é}%ﬂﬁj184[85\ 162.06. 135,41, 100.36 7l
93. 74/ t-hm > | 5 PRI E HLERAE HAE O ~60,6m 1)2
G RRIORE L E M, H 0 ~10 em 1JZ
(9 HLER % B35 25 F 20 ~60 em +J2 (P <0.05),
M7 60 ~ 100 em )75 HAhJZ U ] U JC B LA, 75
0~20 em LIEFRE D, VAR LA HUBRAH & B,
WA, 20908 57 t-hm 2 F149.07 t-hm >, i
BEIEARERAR , 0 25.44 t-hm 2. REIFRIME 0 ~ 40
em 2 A HLBRAA B b A+ S TG Y EL A
YImT 45.5% , A B MREHNS.

*®3 AEHSLEHVHMEED /t-hm

Table 3 Organic carbon storage in the soil of different stands/t-hm ~2

FJEHEE/m ik Bk e o RIS
0~20 57 £11.55Aa 25.44 +4.43Chb 49.07 +1.99ABa 42.26 +1.91Bb 38.42 £10. 92Bca
20 ~40 43.52 +7. 52Abc 17.22 +1. 14Cec 30.54 +1.25Bb 37.17 1. 07Ac 26.17 +0.91Bb
40 ~ 60 34.8+1.7Ac 16.6 1. 97Bc 19.11 £3.33Bc 31.92£0.51Ad 16. 68 0. 52Bb

60 ~ 100 49. 53 +0. 55ABab 34.49 +2.25Ba 36.69 +6Bb 50.71 +0. 62Aa 19. 09 +0. 64Ch

1) SRR NG FHRAIRIZOR R — o AR L2 2 225 85 (P <0.05) , 47 P A RIS TR R Rl — L2 AR Z 81225 B2 (P <0.05)

2.2 ZERIAFEIMRS T A PR k%
ANTRIBRSY 1 68 MRS 1 3 2R Y Bt 5 55 S st ]
MR (1) . SR L RBONEFERT 10 d, &40
B fL R P R 10 ~30 d, #fkE
REWHR FE; 33 d ZJFaT V&, 5 Midka H5E
HLBR T Ak R Bt 25 + 2 IR iR, Hd 0 ~20 em
TR A s T HA )R (P <0.05),
HAb 2RI B F R, FE0 ~20 em 2, £

FR 1 d AR VLR R R R R, R E] T
25.12  mg-(kg-d) ™', F ML & ik ( 11.97
mg- (kg-d) '), I 10 d BF, PrAk, IR, B
Mo, AARFIRE AR O ~ 20 em 2 A LT 1k
RIWH 1 d 40 FBET 52.66%., 56.35% .
46.81% . 51.74% F171.62% . TiTE 60 ~100 cm
B, 855 1 d R e A R AT ARGA E T
6.51 mg-(kg-d) ™', W F®m T HAMMAS (P <
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Table 4 Mineralization intensity of soil organic carbon in different forest stands/%o
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Table 5 Kinetic parameters of soil organic carbon mineralization in different forest stands
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Table 6  Correlation of soil organic carbon mineralization index and active organic carbon component in different forest stands

Zitw b b Cy S0C MBC DOC ROC
Filw ik i 1. 000 0. 842 * 0.582 " 0.335 0.883 **
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