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Characteristics of Microbial Biomass Carbon in Soil Aggregates of
Burned Area under Different Restorations
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(School of Forestry Northeast Forestry University , Harbin 150040)
Abstract: In order to explore the effects of different restoration approaches on soil aggregates’ formation and
it’s cycle carbon of severely burned area in Greater Xing’ an Mountains, the artificial restoration (Larix
gmelini and Pinus sylvestris var. mongolica) and the natural regeneration of forest in Greater Xing’ an
Mountains after the severely burned in 1987 respectively were chosen as the research object and analyzed the
distribution features of organic carbon, microbial biomass carbon and K, SO,-extractable carbon in soil aggre-
gates under different restoration approaches. The results showed that: (1) There were significant difference
(P<C0.05) for the contents of organic carbon, microbial biomass carbon and K,SO,-extractable carbon in soil
aggregates among different forest types, which the characteristics were Larix gmelini plantation> natural
secondary forest™ Pinus sylvestris var. mongolica plantation. (2) Under different vegetation restorations,
soil organic carbon and microbial biomass carbon presented an increasing trend along with increasing of parti-
cle size of aggregate, and the large aggregates were significant higher amounts of both the soil organic carbon
and microbial biomass carbon than the micro aggregates (P<C0. 05), the K,SO,-extractable carbon mainly
distributed in the 1~0. 5 mm particle size and larger size aggregate. (3)The organic carbon and microbial bi-
omass carbon in soil aggregates mainly distributed in soil surface layer (0—5 cm), which the contents de-
creased with the increase of soil depth. Except >>2 mm and 2~1 mm aggregates, the contents of K,SO,-ex-
tractable carbon in soil aggregates presented a decreasing trend along with the increase of soil depth. (4)Mi-
crobial biomass carbon had significant positive correlations (P<C0. 01) with soil organic carbon and K,SO,-

extractable carbon, revealing that microbial biomass carbon had close relationship with soil organic carbon
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and K,SO,-extractable carbon.

Keywords: Great Xing’an Mountains; burned area; soil aggregates; microbial biomass carbon; K,SO,-ex-

tractable carbon
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SRR AT HURR & 0 Al A Wy B SRR B 22 SRR A
WIFFEIN A & AT SR 250 /N P 5 A ol 55 s
WA WFFEHE B SR A T R W T P T AR
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VRIS —RES . T P b S 1 B S A
2 WFEPE 7 S5 AT At ) Y AR e 2 A
X o S A e L S B R T S T T SR AR R
A= Wy i O A R AR R AT T8 A DL R R A2 T 3
S AT SR A v fol A Wy e R T A T S R R

TR 2 W R XA T 3 1) e o e Ak S 2 KU
i DX e [ AR AR XA T B A B 28 o DR A £
M PR, B R AR AT (05 A il X R Ay 3 [ R Y K
YN, 5 b o [ BT 7 2 3 2R U Il XY A A 2 4 I
HAARTRACH MR o SR T2 4 XA 2 & 1 2% bk
KR B 7 LRl DX P TR B 2% 4 X R AR
B4 i B ™ E DN R AR R R 2 I3 U AR
MAZS R GRS R A . PRI R T M A A
BRI | e S R i B R AR R A A R G A A T REAK
S CHE R AT DI TE R T

AR SCLAR 22 U B K b Jm 28 ik N TR AR
SRR 1 R 28 R GE W F SRS 42, O3 A S ] SR A
Tl A Wy i R 3 A RS JCRE i AN TR R 52 75 R
S AT SR R B AT PR REAIE & DAy KB 3 AE R SR R A
Eye SLI o (K&

1 B X HESL

WFSE b DA T BT A ZR MO R 2L AR 7 . SR s PR g
VLAE RG220 My X 50T B I Jag 4 4 o ot JHL AL ol 2R 48
122°38'30"—124°05'05", 4t 4 52°15'03"—53°33'15",
AR BT AR SRy 5 B Il 0 v Aol SRy P 5 SR RO Ry
TR e AL S B VAR . BT R RO SRy B R AR
T OLE 2 RZ BN W AR T 157/ th iR 1l B B
M X\ 4 Je B AU AR L P 2T 500~800 m. J& T
FEWRA RV, BRI R & R B K,
BREZER., FFHRE—2.6 C.7 k&R
35 C,o1 HIp WA —49.5 C, 4EF R K &
428.6~526. 8 mm, 24T FH Y 80~110 d. vk = I
180~200 d, + 3 LIRREEmHbR 1 32, 55 A THBE +
FPE s Ao )2 B TR SRR YRR
F&, FETAW A DL KM (Laric gmelini) |
1 T # (Pinus sylvestris var. mongolica) . Il 1%
(Populus davidiana) \ FAME (Betula platyphlla)ZE,
FFFE KW R A X BY (Rhododendron dauri-
cum) ¥ AE (Vaccinium witis-idaea ) . ¥ 3 (Ledum
palustre var. dilatatum) 55, FE R AR YA V5= B
(Cyperaceae) . #% 7% B} (Rosaceae) . 3§ Bl ( Composi-
tae) . & B} (Leguminosae) 2584 .
2 Witk
2.1 HHigE

2015 4F 7 J 3 R %2 0 B AR Al JRy 1987 4%
KBS I o3 2 5k N AR S R AR TR Y AR bR A
BRGIAT B A BRI b S5 R A [R) H B R 3
PR B P bR %22 35 I e X TRRORI R SR R AR bR
WG G, BT T AR 53 B BE KGR I A8 Sl 2% 22 I L
Mo R N TERRORD 2 22 6 - Fy N AR 1989 4R A
KRS b b AR AE 0 N AR (3 300 #k/hm? , 3% Fh
JRIESE 3 HFENTAEE ) s RIRIK AR A 1987 4R &
KBE I RAR B R ZALRM AT AN
I3 B E 3 > 20 mX 30 m Il IR AR o M L FE AT R UE
P TR AR 1,

®1 EHEREFR

B 25 Y KB () BEAARED () B 1h) Yo/ FHHZ/em PHWE/m AR
T8 N TR 1987 1989 2 [ 5 7. 64 6.80 0.6
M TEMFSN TR 1987 1989 6 13.16 11. 90 0.7
FAR UM 1987 TR 7 4.30 6.12 0.4

2.2 HEmRERNE
2.2.1 HHARE TEEDIREARERN L2 T

BEE 5 A BURE S5 B4 BURE 5543 314% 0—5 em, 5—10
cm,10—20 cm 3 JZ2 IR R FUR 4, B 5,
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PRAFIRUIR 1 S 25 4 . RER AR B L AR TE = NI F AR S5
BN EARA 1 em B/ 2B, BR 2548 9 5% AR H At
AWy B A B T RE A A AR A R (R
2) s TR LRV e R 07 5 0 B > 2 mm, 2~

1 mm,1~0.5 mm,0. 5~0. 25 mm,<C0. 25 mm 5 2% 4]
R B3SO 0 A AR 0 R R 2 ] R K
B 50%,25 CTREF 7~10 d J5 . s I E ik 9
KA K, SO, =526k, FrANESER 3K,

R2 TEMEXREAER

o + = oH TR/ AL/ 2R/ MR/, MUEYERE/

. /em (g cm™) (g- ke ) (g-ke )  (mg-kg') (mg-keg ")
N 0—5 5. 26 0.76 114. 66 2. 84 1199. 69 102. 46
e 5—10 5.32 0.98 83. 61 2.20 882. 66 86. 67
ATk 1020 5.31 1.12 61.17 1.62 463.79 58.55
0—5 6. 38 1.13 53.12 1.17 351. 35 16. 61
LR 510 6. 14 1.23 28. 20 0.61 251. 52 40. 91
AT AR 1020 6.19 1.38 16. 60 0.42 200. 85 36.12
0—5 4.38 0.87 71.01 1.57 894.53 79.55
F IRV bR 510 4.91 1.05 52.91 1. 04 463. 74 66. 51
1020 5.15 1.24 32. 64 0.91 250. 01 41.45

2.2.2 XEmAHEFHR RAEAERREENE
TR AR . PRI 25 g AR Y T T R R
BT S S 1B E T 50 ml BB, 5 S 50 ml
G I BEAR — A B2 TR v il s B
6 J5 P4 5 min, HF TR 25 CRYBIE&MFT
Kigt 24 h g, BRI LA B8 2 R B R b i & .
P RBRAD Y L 2 ] 200 ml =M.
A 50 ml 0.5 mol/L 9§ K,SO, ¥ ¥ % 30 min J5
T U AR TH R ) i SRR (— 17 C)
R . EZETFAG B R, 5 BB = R R 4
JASE R 0.5 mol/L Y K, SO, ¥ W3 4 I 0 il
B B it BN R 2R L U B VROR R R AR 4 T
AR A YRR S

I E Y E Y bk : MBC=Ec/Kp
K Ec S BEZEFR B 25 1300 K, SO, 48 BUR 1Y ik
T I 2R ME K 40 280 WUE R 0. 38,
2.2.3 ¥ FREHRME  K,SO, BB EER
K. SO, #2 Bk 12 42 19 7T i A Bk . % K. SO,
B (0.5 mol/IDFE K 1+ 5 %R 4 30 min
& L UEVBCR A8 A 7 A multi N/C 2100 43 #4300
E A UK R multi N/C 2100 20 H7 AL 00 . A
HLER A7 N g/kg, K, SO, 12 #6507 mg/ kg,
2.3 HiEaE

B 48 i 7 M1 % Microsoft Excel 2003 Fil
SPSS 17. 0 3. J7 22 43 7 % Je /D W 35 4% 25 9k
(LSD) , AN 8RR 22 Pk i 2 (P<<0. 05) , Jif &
BRI 25 R DOP M S Ahn i B R GA .
3 G50
3.1 TEARESFHEIE

B &1 AT R [R5 Mot 38 % R A% 1A
RIRFESBAAE—C LR, 05 cm 2, %L
P N TR R 748 A TR 4 58> 2 mm ki 42 i i

O3 H 2 KT HARLAR L 430k 48. 16 %61 38. 66 %4
RIRUEAR A5 1~0. 5 mm RA 5T 5 70 B07E 5 kL
e KL 36. 16 %, <C0. 25 mm ki 48 i i 4 44
/N AHN 8,46 20, H 5 H AR 22 8] 22 5 g 3 (P<<
0.05), 510 cm + )2, 3 A~k Hl 4 3 1Y 45 K7 42 8] Bt
EOMESRYE 05 cm HJZMM. 1020 em 12,
N TR (422 7 W AR TR KO 1 R SR U 2B Ak - 48
=2 mm KLAR T 43 KT AR AR

ANTR) A S AH A L 242 P RS N T AR R FFr A
TR 8 >2 mm R R AK LB A 25 5 iR SR
UEMRT>2 mm R0 AR A A LY ) BE 2 R B A 35
T o 38 WA K 52 5 XA [] 4 33 R P R Ak (> 2
mm) [ 5 B 53 A0 FEAE AN A, 5 300 Y 141 2R AE ) Rl
T Z R AR [F] . 2% V% i Fs N AR AR - 4
N AR 8 0 A 2R g ) 2 AR AR AN WY Bk 5 SR AR K AE bR
il = J22 U 4 1 AT SR B ) B

N AR P AR R RA O 1 3 A~ 12 U
=2 mm R AR R F LB 1~0. 5 mm kAR R
Hb A W SRR I 7 LU A1) X5 B A A8 /DN T 9 /) 5 R R IR
HMAEO—S ecm LEM5—10em +ZLL 1~0.5 mm
i A BAK R L 1020 em + )2 L) >2 mm KR
PTERAR R 32 N MR R SR UK AR bR 3 R A SR AR (>
2mm)fE 0—5 cm Ml 5—10 cm +EZMWERSEHAT
MR Z LR R BE T I0 T RAR WA, N AR
RAR UK AR A R AR A AN [R) 2 b 19 4 A B A A
L2 AL B 1~0.5 mm R4z A RSN, & R AR T
L A7) 247 i A 42 s /N 17T 9k /N 5 G <20, 25 mm KL AR A
EINS i SaPES NI
3.2 TEARKEHBRS HIFLE

M 3 AT AN [ER ALy 2R - S R ARG Bl
WAFAE2ES . DLTETEM IS N TR R AR N T AR SR
WAMR L P R ARG DL & BRI — o 0y I H
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AR RIVBHE A 23 % B2 38 I s /N & )23 ) 22 7 o 3
(P<<0.05), #EFHAANTHK 0—5 em 12 I RIAA
MUK & &2 510 em )21 1.89~2. 14 £%,J& 1020
em )29 3. 10~3. 29 % 242 I HFA N T Ak 05 em
T2 H A A REE IR FEZE 510 em 128 1,35
~1.57f% . /& 1020 em £ 21 1. 52~1. 89 £i5; KR IK
A 0—5 em 2 - HEK R ARG HLER S 52 510
em 128 1.42~1. 70 %5, & 10—20 cm + 2 2. 44~
2.92 4%, S MHL A LR I IR RAIE,
FEZ P CHEY R IH IR T LR 2 ERZIE L
BIEM AR E WY R ETERE & AR
AT 18 2 B 2 e ARG e B R AR

60
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% 40 F -] Bce
& ]
g 30 | Ac ca B
B 2or Ay Ab Bd E:Cb £5
10 F (=3 Ab éBd - —{Bd
o LIS = =11 = Elllle
MZETMALH BFRAIHK KRR KEM
0—5cmt E
60 Aa
%\j 50 1 % Ba
@ 40 B _—:E Ca Ba
g 30 F o Ac —
oy = =] -Bb
90 | = = Bc
S _—:Ab Ab g ] L
10 | 77 Ad [ —{ABd
o LLEZ %ITH = = =N
MEZEFRALH BFRAIHK R REMN
5—10cmt 2
60
Aa
o\\° 50 % Ba
B a0 | = Ba -
R
H 30 b Ac F] Ac
§ Eﬁfﬂ :::Cb
20 F [ R =
B A = Kpd “phiBd
s | [ Ad bl
N 10 | [ ABd _::Be : 7 Ac
0 = T = T ] J
NEFEHIMALH BFHRALK RABRER
10—20cmt 2
E >2mm 2~1mm E 1~0.5mm
B 0.5~0.25mm M <0.25mm

VR NG 3R A 4 R 7 — BB R 7R 78 P<<0, 05
KT 1 12 53 35 s S K R il — B2 A — 2 R
UMK 2 P<<0. 01 K L fY 2% 5 .35

B 1 AERELERARESBHE
[fi]— AN R AR Y [11) - 8 PH SR A ML B 7 k2 7

BEP<0.05), M+ 2T 242 fs A Tk + 1

PRI L 75 o s T A RO AR IR AR, %%

Vo RS N bR - 38 DA SR AT AL 7% S e e {1 1 B AE > 2

mm KLARH, O 77,57 g/ kg FHS N TR - e R KA

MUK 2 2 f AR 75 0. 5~0. 25 mm ki 42, 2 9. 29
g/ kg, A2 4 50K VA R HLAk 7 it B A B 1 4
RLAR HE T B KA AR A 3 KA R R (2 mm) 51 A
FAR (<20, 25 mm) [A] 22 573k 18 3 K1 (P<<0. 05) .

3.3 1EARKMAEYERS HIFME

% 4 RIAL A [ R 42 A 38 AT SR A vh 2 A 9 o i
SEAFE. KA BAKC>2 mm) 55 Bk (<0, 25
mm) [A] 22 5% i & (P<<0.05), T3 2~1 mm ki 2 HE
A Wit e % B e K HOROR =2 mm ki A, <<0. 25
mm R+ A P Rk i AN . BEAh L BR>2 mm
A 5 25 PRI - 458 P 3R (AR AR A 0 Al 5 Sk 349 B T 3R AR R
PG R R . A ik & 3 AE A RDRL AR
FETE 225, F IR T A AR AR A1 SR A mT AL A ) 2E
BT 1 B U B S E AR R AN

BT L2 A Rk G REER D E
(P<C0.05), 0—5 cm )2+ 3 P ARG Ak W ik o5
H7F 109. 79~1 084. 50 mg/kg [A] 24k ,5—10 cm +
JA7E 114. 37~703. 13 mg/kg [ 7454k ,10—20 cm +
JATE 45. 63~508. 35 mg/kg [A] 84k, 25 b + 5% 141
BRSPS R 4 1 A SRR HILBR A A
(14 T L 43 A B o R o B 22 O A U
Wl 4 ERHAEYEER TR E,

[Fi] — = JZ2 AN ) AR [1] - 48 P SR8 AR Bl 2 kil %
25 B (P<C0.05), AH[ L2 2425 T AR
- 58 A R AR Wy i B R R AR IR AR ARIR 22 B
RN TR AR, o S5 A ) I AE X4 P A AN T
MEZLIE 2~1 mm e, 1 084.5 mg/kg.

3.4 TERARE K,SO, BIEMDFEHT

AT bR ] - 3 A 3R 1R K. SO, 18 #2557 i 22 57
23 (P<<0.05) (3R 5), &k M R IE K, SO, &
PEBRAE 141. 89 ~25. 51 mg/kg 0] 42 £k, 1 ¢ A1 {4k
K, SO, 12 HE Mk 75 1t 55z 95 19 2% 22 7 RO TR e (IR 1Y
JERE PSRN TR LA A RRAE 3R B 5+ g AT SR AR
A HLER AR BL % F A L 150 B AR 4 A i 0T - B P R AR A HL
RN - S P B AR K, SO, 12 2B 1 52 M & — B0

ERFERE B R E 7 N, R Rk K. SO, 7
PEOR I — % B I A0 FRAE L BR>2 mm Ml 2~1
mm KL AR Ab , H AR AR R AR K, SO, B 58k & 5
ol RN | N NIRRT < R AP -3
Py N TR R SR A bR 0—5 em + 2 + 45 ki 42
K,SO, = & ¥ R E T 5—10 ecm & JZH 10—
20 em + 2, BB R H PR B R A
BIHE RS A C .

ANIF) 4 2 45 0 9+ B A R 4K K, SO, = 46 ke 7 i
], 4 3 B AR K, SO, 12 2 8% EE i F 1~0.5
mm KKK AR R, 05 em +)2, KRR KA
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M EE R AR R AK K, SO, R SR 2R B E P
<<0. 05), fix KAH H BLAE =2 mm ki4g ., K 107, 66
mg/ kg ; T H N TRFN % 22 % it 48 N bR 1 5 4% K
HHIRAK K80, #itm G E2E2F AR %E, 510 em
2 DL VE R N TARANR SR A Mk A R A K, SO,
R A B R KM B 1~0. 5 mm R A2, 43 51
7 131. 47 mg/kg 1 96. 22 mg/kg; & F W A T b &z

KEHHAE 2~1 mm R 2P, H 34. 73 mg/kg.
1020 em £ 2 FEFHA N TR K 4R vk 2B R AT 28 1k
K, SO, B HE8k & i i KA 1 BAE > 2 mm R, 45
Wk 37. 17 mg/kg M1 101. 49 mg/kg. H % ki 4
K, SO, B2k & & A8 b B = B kA2 19 1 K i 5
K5 DL VE P N ToM e KAE H 3AE 1~0.5 mm i
#2135, 84 mg/kg.

R3 AEAMRBTEARGCENHRS G g/kg

+JZ/cm R =2 mm 2~1 mm 1~0.5 mm 0.5~0. 25 mm <C0. 25 mm
MZVEM AN TR 77.5745.94Aa  74.55+5.67Aa  68.06E5.30Aab 62.1845.43Ab  59.9545.56Ab
0—5 (A NNV N 30.34+2.43Ba  31.39+2.59Ba 30.23%2.30Ba  30.57+2.47Ba  30.92+2.01Ba
KRR A 59.9145.11Ca  57.6744.64Cab 48.92+4.10Cbc 45.35+5.72Cc  41.99+5.42Cc
DLAZ RN N TR 52.61+4.35Ba  47.54+4.26Ba 45.88+5.04Ba  44.91+5.49Ba  44.51+5.06Ba
5—10 (A NNV N 15.53+1.83Aa 16.35+1.91Aa 15.98+1.45Aa 15.77=+1.52Aa 14.48=+1.29Aa
RAR R A M 35.3342.82Cab 35.9543.48Ca 32.40+3.50Cab 30.24=+3.24Cab 29.66=+3.63Ch
WA N T MK 41.4544.40Ba 39.4244.27Ba 37.11+3.19Ba  37.90+3.98Ba  39.44-+4.48Ba
10—20 (i 2 /AU NGV /N 9.3340.79Aa 10.03+1.18Aa  9.75+0.88Aa 9.2940. 34Aa 9.68+0.55Aa
KR UK A= HK 20.4942.94Cab 21.0941.71Ca 19.69+1.82Cab 18.29-1.82Cab 17.20=£1.31Ch

I [ — A7 ARG PR FOR A FRRARTE P<<0. 05 /K LM 225 B35 W — S AR RS 8 2R /] — kR Ag A — 1 2 AR MBI 7E P<<0. 01 7K
FEMEREE., TR,

T4 AEARBTEARKMEYERD HIFIA mg/kg
+2/cm b il >2 mm 2~1 mm 1~0.5 mm 0.5~0. 25 mm <0. 25 mm
Mg N TAR 996, 45490, 69Bab 1 084.50+69. 60Ba 1 034. 00449, 30Bab 927.15+28. 62Bb  794. 25 +41. 04Bc
0—75 B F P T 259.4948. 71Aa 210.17432.83Ab 199.8349.93Ab  109.79413.92Ac 112.97 £7.10Ac
AR IR A M 652.56+55, 84Cac  785.89£79.92Ch  710.63+£43.01Cab 603.184+21.11Ccd 538.97 £26.24Cd
MRS T AR 674.29+46.82Bac 703.13+65.66Ba  651. 63159, 92Bac  593.17+12.65Bed  561. 98435, 44Bd
5—10 i F A N LA 185.39+17. 06Aa 159.34+4.22Aa  114.96116.41Ab 114.37+17.98Ab 164.91416.77Aa
TARIR A M 436.14425.47Ca 443.81410.02Ca  211.59413.36Cb  187.23+21.38Ab 101.5149.01Cd
MAREMIY AT AR 444.55428. 17Ba 495.93+14.27Ba  508.35+20.57Ba  485.68421.59Ba  308.10431. 29Bb
10—20 i F A N TR 109.36+2. 54Aa 107.06+6. 79Aa 92.4243.58Aa 88.17+4.51Aa 58.0945. 29Ab
FARIK A 186.27415. 00Ca 198.99422.49Ca  137.12413.89Ch  79.88+3. 44Ac 45.63+4. 85Ad
x5 AEARBTEFAREK K,SO, RRKS HIFAE mg/kg
+Z/cm Y >2 mm 2~1 mm 1~0.5 mm 0.5~0. 25 mm <C0. 25 mm
WAz A A T K 133.22+55.49Ba  138.76-£4.35Ba  141.89+5.95Ba  134.99+3.25Ba 134.53+5.54Ba
0—5 FEFRA N T AR 30.66+1.76Aa 29.46+2.10Aa 28.14%2.56Aa 31.51%1.93Aa 29.9242.15Aa
RAR R A 107.6647.88Ca 104.4144.17Cab 95.0347.83Che 100.3847.87Cab 84.3744. 37Cc
WA N TR 122.07+£7.96Ba 125.70+8.61Ba  131.474+10.57Ba 128.59+8.00Ba 120.27+9. 73Ba
5—10 FEF RS N TR 33.0343.44Aab 34.7342.46Aa 34.2541.80Aab 30.2341.44Ab 26.0241.58Ac
KRR A MK 83.1743.38Ca  94.0247.59Cb  96.2243.95Ch  75.0044.20Ca  65.5743.84Cd
WA N T MK 132.0627.20Ba 133.14+7.87Ba  135.84+9.13Ba  125.95+6.01Bab 113.16+7. 06Bb
10—20 FEF A AN T AR 37.174+2.40Aa  37.162.56Aa 32.91+E2.79Ab  26.6340.82Ac 25.5141.00Ac
RAR R A 101.4948.28Ca  92.8247.08Ca  80.9945.20Ch  70.0043.03Cc  51.0944.21Cd
3.5 TEREVERSEIEM K,SO, REKHN W= SR B AR K BB T AR R 1% s Y R U
xR BT e ST 1 i 0 A O B

TR Y S5 A ML K. SO, = 4 ik
M4l B os (B 2) b Y a5 1 A DLk
K, SO, 124565k 35 5 4 & 25 15 A1 56, 41 56 & 804 il
70,875 F1 0. 655(P<<0. 01) , i E ik 54
LR AN K, SO, B2 MR %Y. HEMEY &
A K, SO, 12 2 il 25 2 1 58 4 AL v 488 38 BR 1 41
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