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Effects of Thinning on Soil Active Organic Carbon Composition in Betula albosinensis Forest

in Southern Slope of Qinling Mountains
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Abstract: The effects of thinning on soil active organic carbon (light organic carbon, oxidized organic car-
bon,dissolved organic carbon) in Betula albosinensis forest were analyzed to provide a theoretical basis for
planning the forest cultivation in the southern slope of Qinling Mountains. We established the intensity
thinning into six categories:0 (control),5%,10%,15%,20% ,and 25%. The results showed that:1) the
total organic carbon content of the soil increased under each thinning intensity,and the average organic car-
bon content of the soil within the thinning intensity of 15% was the highest (26. 05 g « kg ') ; the total or-
ganic carbon content under different thinning intensity was 15%>20%>10% >25% >>5 % >>control; each
thinning intensity could increase the total organic carbon content of each soil layer. 2) The light fraction or-
ganic carbon decreased with the increase of thinning intensity. The order of light fraction of soil organic

carbon within different thinning intensity was control™5% >10% >15% >20% >25%. The change trend
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of oxidized organic carbon was the same with total organic carbon content,with the highest content of 4. 75

" under intensity of 15%. The order of oxidized organic carbon within different thinning soils was

g kg
15%>20%>25%>10%>5% >>control. The thinning management had a great influence on the content
of oxidized organic carbon in the surface soil, but had little effect on the deep layer. Thinning could increase
the content of soluble organic carbon, which was most obvious with a 20% increase in strength (133. 91 mg
« kg™!') ,and the contents of soluble organic carbon was in the order of 20%>15% >10% >25%>5% >
control. Thinning could significantly affect the surface soluble organic carbon,and had almost no effect on
the deep layer. 3) The percentages of ROC, LFOC and DOC in total organic carbon were all the lowest un-
der 15% thinning intensity,ranged from 11.12% —34. 44%,16.07% —21.15% and 0. 57% —0. 82% , re-
spectively. In summary, thinning with intensity of 15% was not only beneficial to the accumulation of total
organic carbon in the soil, but also could improve the stability of soil organic carbon, which could be used as
a reference index for the thinning intensity of B. albosinensis forest.

Key words: southern slope of Qinling Mountians; Betula albosinensis forest; thinning intensity; active or-

ganic carbon; total organic carbon
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vidii) 55, IR R L Oy W BRI, 2 E P2
TREEZY 60 cm,
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Yy R B M AR 3 R 7 AR — By ZEAE bR Be L 4%
HE 500,106 .15% .20 Yo Fl 25 U6 1 ] £ 5 JiF L 15 &
Hu A0 BEAE L CKL R FEHL B A 1 W, 36 12 ke
M, HFA 20 mX 30 m(F 1),
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Table 1 The plot overview of experimental study

£ 3 /fi%zi ii/x‘(ﬁ)z Jﬁi/ilcﬂrimé $ﬂ/ljzﬁ%‘ 0 (%/;\;%JE EILZI/K;%J& ﬁ/ﬂ;ﬁ 2
CK 2 087 18 17.4 16.8 0.75 30 85 66.16 I i

T1(5%) 2083 17 19.3 17.2 0.75 30 75 64. 11

T2(10%) 2077 20 18.4 16.7 0.70 45 75 66. 74

T3(15%) 2104 13 17.1 16.1 0.70 45 85 73.90

T4(20%) 2 094 19 19.6 18.8 0.65 35 85 66. 77

T5(25%) 2116 24 18.8 17.4 0. 65 45 75 67. 60
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2.1 AEEKEETTELSFHHRNEIE
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R SR ALBR (Y 43 B R BT (3R 2) . ) o] A R
- SE BLak & & Horp DRk B2 T3 82 R
RS TL fe/h, REBH VLK E & (g« kg DT
JH7:T3(26.05) > T4 (21, 47) >T2(19. 80) >T5
(16.97)>T1(15. 83); 5 CK(14. 84) # [k, 43 7| 38
T 62, 11%. 55. 93% . 44. 68% . 14. 37% A
6.71% . 25T E£W, T2, T3, T4 F1 T5 Z[A]
fFHEREZER HHYE CK.T1 fERBEZEZR (P
0.05),T1 5 CK T # % 5%, KUH LG DR
o LUMEMR S ALK B oL OF BLAE T3 () AR B R 3
ot b
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Table 2 Total organic carbon in soils with different

thinning intensities (g kg b
+ 2R
[i] £:5 Ji

0~10 cm 10~30 em  30~60 cm TR 2
CK 28.98Aab 10. 92Ba 6.98Ca 14. 84a
T1 27.38Aa 11.63Ba 7.58Ca 15. 83a
T2 34.99Ac 15. 61Bb 8.81Cb 19. 80c
T3 41.93Ae 25.45Bc¢ 10. 79Cc 26.05e
T4 39.51Ad 16. 14Bb 8.75Chb 21.47d
TS 30. 39Ab 11.90Ba 7.39Ca 16.97b

T AT AR RS 58 %R A+ )2 B B % R (P<
0. 05) « [F1 9 AN [R) /N 5 B 77 ) — - 52 I i (0 J LA B 5 1 2
5(P<<0.05), T,

ATR] [A] fe o T 4 3 45 )2 SR HLIk & &= TR
6.98~41.93 g« kg ', HFEH T3 2 09 I im i %
WD (P<C0. 05) (% 2), 5% BEAH L, B 8] 44 580
T1 4k, 4 L2 SA P& =PRI, 2254050
Bra&l .78 0~10 cm £ )2, T2.T3 F1 T4 Z Ml f£ 7
BEXES, HYE CK,T1,T5 £ 7E W & % 5
(P<<0.05),T1 A1 TS5 KR FEE%.CK 5 T1 f1 T5

T2 H7E 10~30 cm Fl 30~60 cm + 2, T2,
T3 R T4 #5 CK.T1.T5 2 %28, T3 5 T2,
T4 8] 2% A Wk (P<<0. 05) , Hi 4 4% 18] £R 50 B
WA W25, BRI EE W3 48 m 0 e AR 1
52 B PRk & it H8E m 880OR B W I Y U2 A) R R
B T3,
2.2 AEEEZEENTERASBVERNZEN

) 5% AR 1 1 2 0 it 2 - B v R A ML 1Y
FER S e HHEA PR AT AR R 4y X L
MUK A4 3h 25 B0 o SR X b HE RS 2 o AT HILRR 43
BraR W (3R 3D, ] o m] fik 25 5 1K + 58 4% 40 4 A Pl B
i, JT bl A Ao BE Y38 PRARRR EE T . R
[] (] £ ik BE 4 e 20 0 A Lok & 1 (g » kg DO KIR
J9:CK(5.06)>T1(4.63)>T2(4.05)>T3(3.93)
=>T4 (3. 28) >T5(3. 27), 4 #l Ik CK &K T
8.50%0.19.94% .22. 25% .35. 08 % fl 35.37% , 22
SO R ,CK.T1. T2 Ml T3 Z Al {71 i & 22
S HYE T4 TS fAERE X R (P<0.05),T4 §
TS5 A JC i % 22 5 . 25 AR WL (] (RoORH 42 20 43 WL
A S Y AR B K E] T3 )5, LR a4y
FERIRT el Y N T E

3 FAEEKBRETERASANBRSE

Table 3 Light fraction organic carbon with different

thinning intensities (g kg™ M)
+ 2
i) £ 58
0~10 cm 10~30 cm 30~60 cm RINTR S|
CK 9.94Ae 3.76Be 1.47Cb 5.06e
T1 9. 08Ad 3. 44Bd 1. 35Ch 4.63d
T2 7.97Ac 3.02Bc 1.15Ca 4.05¢
T3 7.72Ab 2.87Bb 1. 20Ca 3.93b
T4 6.60Aa 2.13Ba 1.11Ca 3. 28a
TS 6.55Aa 2.19Ba 1.07Ca 3.27a

A T [ A 588 B S [ 2 e 4L o A HLBR 5
16 1.07~9.94 g« kg ', IF Bl A 38 )2 R 091 I
BN (P<C0.05) , AN [A] ] 438 1 4% + 2 4l
DAV SRS ERCR D . AR LEZRASE
BILAB 75 Lk Bt ) £ 3 B8 A 388 I T IR . 25 ke i 36
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B, 7E 0~10 cm 5 10~30 cm +)2,CK.T1.T2 HiI
T3ZHBEEXER BHE T4.T5 HERE X R
(P<0.05),T4 5 T5 Al JC & 2 5. R EAKXS
)2 HHERR A 43 ALK 52 B 5, > 1] AR B i K
2 T3 J5, - HER A 43 A LK & i AS 5 B (8] £ 58 B
B R M A4k s 78 30~60 em 42, [R5 B CK
T4 %5 T2, T3, T4, T5 R EHEF (P<
0.05), ik #5 Efkom B JE B & 2 5% . R KA A
AR N I X AR VR 2 A 498 1 5 A 0 A BIL A S T
N

AN TR) [ A45i J3E A Hb, + 38 220 20 43 A LRI 3 S O o
MANERE AT 11 12% ~34. 4% (- D, 5
CK A8 H ] £ 35 4 4 498 58 21 43 A HL A T o7 = 1
A BB 43 H AR . R/ IBUT g CK(29. 94 %)
>T1(26.89%)>T2(18. 41%)>T5(15. 13%) >
T4(14.22%)>T3(13. 61%) ;22 P43 Hr 8, Al
ek BE CK RN T1 3 5 H Ath ] £ 58 B2 A7 76 i 3 22
5.T2.T5 5 T3, T4 R g E 25 (P<0.05), Ha4
[i) £ B AH BRI R TE 2 R R ) AR 4
LA R IR TP SRR E R A R R
fIRAE T Ho R AR B T3 52 i i B I .

B O0~10cm O10~30cm [ 30~60cm B #| T T4
40 |
35
30
25 ¢
20
15 ¢

10

B AR &R HUR & R/ %

CK T1 T2 T3 T4 T5
V¥ £ 5%
b R [F Fr R 2 A 3 2% 5 (P20, 05) . F I
B1 TEREASFNBRSESFIHRALESG
Fig. 1 The proportion of light fraction organic carbon in

total organic carbon
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by A DL £ 2Ok A T %Y Gl P AR
Z2 03 B o T A3 AT A 200 e b PAY R R B 2 1 i
PEGA 0 15 S AR 9 W o3 il o 4R v R OR AR AR A B
P P B 2 e 5 A BLI ™ AR R R . XA
7] 1] £ 56 J3£ T 21 ME AR - 38 B SR A AT B 1) 70 2 )
(3R 4) 7% [ A8 S5 3 fif + 19 5 S8 A A7 HILAR 3 o
W LATE] A BE TS 4 8 B SR AR A HIL B i fee oy f
F o AT 1] A5 B R ) -2 5 A A LR R

(g kg DT HK: T34, 75) > T4 (4. 09) >T5
(3.96)>T1(3.77)>T2(3.60),5 CK(3.39)#
W, 40 W88 T 40, 02%. 20. 48% . 16. 68%.
11.1126F0 5. 93% ., 2S00 £H,. T3 455
CK.T1.T2.T4 1 T5 [i],CK 4335 T4 F1 T5 5
i35 25 5 (P<T0. 05)  Ho A 4% [A] o B2 AR B R] 4 42
T E R, R RS T2 S A0k & &
H a5 B T3 14 im0

2 AR B2 AN [A] )2 5 S A A PLB & A T
1.07~9.02 g« kg ', I B + 3 2 2R M0 1 & W/ o
XA 2 5 SE A A B & B 3 B R (R 4) 2 (A
R 0~10 em 5 10~30 cm + 2 5 S4B WLk &
BB EBM AR 30~60 em T EMHA K, EF
PEAPHF R L 7E 0~10 em +2,CK 5 T1 & i # 2%
,.CK.T1 5 T2, T3, T4.T5 M E A2 G EER
(P<C0.05) , 4% 4% [A] £ 56 J AH B[R] 35 &2 G & 3% 22
o FE10~30 em £JZ.T3 7055 T1.T2.T4.T5
1 CK [a] 2 5 3 1k 22 7 (P<<0. 05) , Hi 4 4% ] o
JEAHE R Y 2 ICE E 25, 7 30~60 cm )2, %
Ii) £ 56 JBE (] 2 Gt 35 22 5% (P=>0. 05) . R W ] £k 3%
T 3RS EACA B X R Z A K,

*4 FAREKBEELHESELEIHRSE

Table 4  Soil oxidized organic carbon with different

thinning intensities (gkg™ ")
LRI
[i] 455 J3E

0~10cm  10~30 cm  30~60 em  HlMfiF
CK 6.80Aa 2.26Ba 1.12Ca 3.39%a
T1 7.30Aab 2.42Ba 1.07Ca 3. 60ab
T2 7. 78Aabc 2. 44Ba 1. 10Ca 3.77ab
T3 9.02Ac 4.10Bb 1.14Ca 4.75¢
T4 8. 80Ac 2.40Ba 1.07Ca 4.09b
TS 8. 32Abc 2.38Ba 1.19Ca 3.96b

AN TR [R] AR 2+ 398 5 S A A LB & i 5 S A AL
BRI E 4> R 16. 07 % ~21. 15 % (& 2) . [ [a) £
5 3 5 A A LR i B A LR E 2 LR
NG SR T5 (21, 15%) > T1 (20, 53%) > CK
(20.09%) > T2 (16. 77%) > T4 (16. 45%) > T3
(16.07%), ZRMATERW, T3 5 T5 2§ F %
5, T3.T5 05 CK.TL. T2, T4 A & [a] 5 I % 2%
5,.CK.T1 5 T2, T4 2 R F 25 (P<<0.05 , H4x
25 ) Hoi B LA R e 2 2 . SR T ARNT B 4 Ak
A LB S S HURR 1Y b A 2 5 e, EL ] £
T3 & Al
2.4 AEEEZEEXNTEAMAEEVERNZMN

3 2k X AS ] ) £ B R A ST A LA 1
BT R W] (3R 5) . 4% [A] AR5 JiE 35 fiff AT 3 %k A AL 38
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25 [R] A iR B 4 3] 1f - 3 0T 5 M A MLAK 7% i (mg -
kg™ DBy R /NI FE K T4(133.91) >T3(131. 21) >
T2(127.85) >T5(124. 03) >T1(117. 31), 5 CK
(113. 53) AH Eb. 43 3048 hn 17 17. 95% . 15. 58%.,
12.61%.9.25% M1 3.33% ., ZHMEoMrFW, T2,
T3.T4 35 T1.T5.CK & g #F % 5%, T5.CK [H]ff
TE I % 25 55 (P<C0. 05) , Hi Ay 4% ] £k 5 5 A0 . [|] 34
B EZES . R R LM 3 nl A AL
W& A B E R,

HWO0~10cm O10~30cm M 30~60cm B F @ F 1
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30 ¢ c
25t
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o
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Fig. 2 The proportion of oxidized organic carbon in

total organic carbon
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Table 5 Dissolved organic carbon in soils of Betula albosinensis

forests with different thinning intensities

(mg * kg™ 1)
T2
i) £ 5

0~10cm  10~30 cm  30~60 cm i F45
CK 177.27Aa  110.28Ba 53.03Ca 113.53a
T1 180.95Aa  116.19Bab  54.80Ca 117. 31ab
T2 194.25Ab  126.79Bbc  62.49Ca 127. 85¢cd
T3 196.03Ab  133.42Bc 64.18Ca 131.21d
T4 192.86Ab  139.60Bc 69. 26Ca 133.91d
T5 192.86Ab  117.59Bab  61.65Ca 124.03b

[B] £ 58 B AN W) 2 n] O A AL B Y A A
53.03~196.03 g« kg ', W& T2 W, ol % 1
ZER IRl e S O 7 N i S F~RTIREES & S IR
TR (R 5 AR 0~10 em 5 10~30 cm
+ 2R PR O W . H X 30~60 cm
TEEWAKR, ZREST RN E 0~10 cm £
JZL.CK.T1 5 T2, T3, T4.T5 #H H [ f£ 16 B 3% 2% 5
(P<C0.05) , HoAx 2% 8] A 5 B AR B[R] 1y 52 0 W 2% 22
5. 1E10~30 cm + )2, T3.T4 5 T1,T5,.CK #f
HESERFEEZER, T2 5 CK 2 R FMEER (P<

0.05) , A5 [l ko AR HL Y R 255 . 7
30~60 cm - 2, £ [ £ 5 JiF (8] 24 OC 19 3 22 = (P>
0.05), FH[H]fRX] = 2 AT 3 M A HLAk 2 A o 25
M) o X6 3% 22 5 ) A K

P T A S R A R MURR 3 5 SR PLR I E 4
Fh 0.59% ~0.82% (& 3), A[FEMEHEE T & &
KNG A TS5 (0. 82%) > T4 (0. 71%) > Tl
(0.68% ) > CK (0. 66%) > T2 (0. 59%) > T3
(0.57%), ZESFMAN RN, T1.T4.CK ¥ 5 T2,
T3.T5 2 EER, T2, T3 5 T5 A & &£ 7
(P<C0.05), Fo 4y 45 ] A5 B B ) 34 5t I 28 22
2 Y 1] £ RE 8 W8 25 52 i) - 8 ] s M BILBR o B A AL
ey Lo Aol s HL e Aesi B2 T3 3 43 e fi .

HWO0~10cm O10~30cm E30~60cm B #) i F3

—
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) =}
S
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Fig. 3 The proportion of dissolved organic carbon

in total organic carbon
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MR A ALK ) 52 Wi BIF 5T . 2 B ) AR 0T LA A5
N 4 A R A MR Y R T AR 3 S oY
TR a5 B X A (P tabuli formis) 48 N Tk
MR 2, 3R B R ERCA R T R A PR
T AWEER £ AR B X A A PRk
Y ELA i R e, LR 15 0 i B ok B
L RN INEL B ¥ AT S 1 S N IR 4
S A LR & B REAL, 5 A A R AR, X
AT BB T 1] o2 52 Ml AR IR BE LG IR K 43 A IR B
R, B0 BL BT bR o At R 8 A 8 ik AR

O[] ARo6T - 38 5 21 43 A AL s 9 52 ), 78 L e
ZEU S o T TR AR S R A N TR R AL o A LR
() 5 W) % BT, i S R B A 1S 00 L 52 20 O3 A LR TE
S SEE 1 RN RIS I Il O < = W i < [ B <
IR R 50 A MR & i 2 N R R 5 AR5
SR B, B3O R B AR 50 A UK T ) B
B E I AL et e . R R o A HLRR
S HILAR L) B e T R ML AR B R e pEY
B A RS R R A A PR & A HLRR 1Y
Fef Ry 29, 109 ~41. 90 % , 1M AS BIF 5% 45 H Le 45 Ky
11,1200 ~34. 44 % L F H 4558 L 3% 7T 55 A [H] AR 43
DA A ) A b Ak B A 6, 8 L e S i o F
G A By R A N bR 4 18 % 41 43 A HILRR B9 5 i
e B (R TT LB 8 4 0 BLBR 5 R MLk B
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