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Effects of thinning on soil humus and microbes in Quercus aliena
var. acuteserrata forest on the southern slope of the Qinling Mountains
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Abstract: [Objective] This study investigated effects of thinning on soil humus and soil microorgan-
isms in Quercus aliena var. acuteserrata forest on the southern slope of the Qinling Mountains to provide

basis for the tending and management of Quercus aliena var. acuteserrata forest. [Method) In March 2012,
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in the middle and lower parts of the sunny slope of Shagou Forest Farm, Ningdong Forestry Bureau,
Shaanxi,on the southern slope of the Qinling Mountains, 12 plots of natural secondary forest of Quercus
aliena var. acuteserrata with similar growth status and stand density were set up. The thinning intensity
was 0(CK),5% (T1),10% (T2),15% (T3),20% (T4) and 25% (T5),respectively. In July 2018,0—30
cm soil samples were collected to determine contents of humus and its components (humic acid,fulvic acid
and humin) and numbers of soil microorganisms (bacteria,fungi and actinomycetes). The correlations be-
tween contents of humic acid,fulvic acid and humin and numbers of bacteria,fungi and actinomycetes were
also analyzed. [Result) (1) Six years after thinning,the average content of humus in 0—30 cm soil layer
was higher than CK in all treatments,and T1 had the highest content of (60.78+10.53) g/kg. The average
humic acid content of soils under different thinning intensities was significantly lower than CK in the order
of CK>T4>T3>T5>T2>TI1. Except for T3 treatment,the average content of fulvic acid in other treat-
ments was higher than CK with the order of T2>T1>T5>T4>CK>T3. Except for T1 treatment, the
average humin content of all thinning intensity treatments increased in the order of T2>T3>T4>T5>
CK>T1. (2) The ratio of humic acid to humic acid (PQ) in soil under different thinning intensities was in
the order of CK>15%>>20%>25%>10%>>5%. (3) Six years after thinning,the numbers of soil micro-
organisms increased first and then decreased with the increase of thinning intensity. The number of micro-
organisms reached the highest when thinning intensity was 10%. The numbers of bacteria and actinomyce-
tes were higher when thinning intensity was 5% —10% ,and the number of fungi was higher when thinning
intensity was 15% —20%. (4) The numbers of soil bacteria,fungi and actinomycetes were positively corre-
lated with the contents of humic acid and humin,and the number of fungi was positively correlated with the
content of fulvic acid. [Conclusion) The amounts of soil microbial communities can significantly affect the
accumulation of soil humus. Reasonable thinning can significantly increase soil humus and microorganisms.
The thinning intensity of 10% —15% is suggested for improving soil humus in forest land.

Key words: southern slope of the Qinling Mountains; Quercus aliena var. acuteserrata forest; tending

thinning; soil humus;soil microorganism
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Table 1  Overview of natural secondary forest samples of Quercus aliena var. acuteserrata on

the south slope of Qinling Mountains
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20 (T4 1461~1 488 15.04+2.0 15.940.8 2 690 0. 60 85 6.22
25 (T5) 1 460~1 484 15.5+1.7 16.540.5 2 660 0. 60 85 6.03

TEREHL N LA“S" A% 5 N HERFES AR 20~30 cm +2F B E 25 (P<0.05),10~20 cm
FESH 0~10,10~20,20~30 cm A2 BFE . D 5 20~30 e + 2RI G HE 2 5 (P>>0.05), % #
FEBRE 2 o — M R AEE T 4 CC TR S RO 3R R A T R e Oy S i IR
PR T E N R EREY R R e 5 — R RS RN,

3 F AR [0 5 0 KT R R e s P 0 B 200 O 0~10cm; E410~20 c¢cm; [(120~30cm
A _ :

R A AR R 0.1 D s %
mol/L Na, P, O,-NaOH 15 £ ¥ 52 B+ 5 i ) i PR .
B I DA 9 P O R 15 9 9 AR DB 5 L &2 w00l 2,
& L IR 5 W IR % e Y 28 (EDR A MER A i WA &E : 7
RE OIS TR R & 2A . SR A 500 .
20 or AT HL B i E 25 SR R A% R BE AN A H2b [ lob [12b |20 &1 by
mhe 0 ' . . s .

o e ] 0 s 10 15 20 25

- SR MR A SR R R B R 1] 52 35 /%

o P 2 . NI RSES Thinning intensity
BEFEHERE TR AEAEAT LR MR TR R o e
2.2 WELME PERE E AR A7) /NG 528 30 (] — ] FR5i B2 R AN [7] 1 2 i)

R A e %5 B FH(P<0.05), THEIMH
iFIJFH SPSS 17.°0 ij( ,ﬁ: X 1ﬁ%§&y§ﬁ17ﬁ§ 6} Different lowercase letters indicate significant differences
*ﬁ \*H%‘l‘éﬁ" Kﬁ%\ LA & ?32 ‘r,i'_ =] UEI ﬁ*ﬁ H ﬂEIJ JEH ORIGIN among different soil layers (P<C0. 05). The same below

2017 Bz,
B AS[R]IA] AR B R %3 06 e 3 50 0 MR Ak 2% 12
3 LR 508 - 4B A
. . N Fig. 1 Humus content in different soil layers of Quercus
3.1 AKX 5t i HR vk 1 3 S TR TR Y 2 i
3. L1 REMARASL M & F 1 &7R - AN ] Mountains under different thinning intensities
() A 3R 5 % AN ] )2 TR B - 8 O e T B H1IE 2 FIEE 3 )0, 4 i) 4% B R - 996 0

aliena var. acuteserrata forest on southern slope of Qinling

o 45 TR DR BT - MRS A o A Y BE )2 in R T S R BB LR 0 TR T 2
AR . 25 ) A BE R A (W) A )23 00 Y - 398 5 7 ot 7 & AARIEREE TR 0~10 em 42 F W 5 S8 E &
ZRMHAa N FEH,.0~10 em 24055 10~ 20, 8015 10~20,20~30 cm + B B2 2% B (P<



78 PE JEAMB R 722 4R CB AR B 4 O

548

0.05),10~20 cm 5 20~30 cm + 2 0] Sk TG B 2%
22 (P>0.05), [FH.0~10 em + )2 1 S0 6 1R .

301
0~10cm; 10~20 cm; [J20~30 cm
25Fa
T
@5 20f . &
. = a
22 5|
Q
gé 10 b a
B2
BT s b [ o, (s [
e Ib b o,
0 1 1 1 1 1
0 5 10 15 20 25
1) 5% 5 E/ %

Thinning intensity
& 2 AS[E]R] s B2 R 28 0 g e B4 MR AR % LR
R
Fig. 2 Humic acid contents in different soil layers of Quercus
aliena var. acuteserrata forest on southern slope of

Qinling Mountains under different thinning intensities
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Table 2 Average contents of humus and its components in 0—30 cm soil layer of Quercus aliena

var. acuteserrata forest on southern slope of Qinling Mountains under different thinning intensities
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total carbon total carbon total carbon
0(CK) 38.76+2.24 ab  20.06%0.29 bed 9.33+1.61d 24,07 10.73=1.57 a 27.68 18.70+2.42 a 48.25 0.46
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TR AR S bR 2. [ 5 B R bR A /NG B AR 22 AR P<<0. 05 KPR K3

Note: The data in the table are “average+ standard error”. Different lowercase letters in the same column indicate significant difference at the level of P<C0. 05,

The same for Table 3.
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Table 3 Changes of soil microbial numbers in 0—30 cm soil layer of Quercus aliena var. acuteserrata
forest on south slope of Qinling Mountains under different thinning intensities
(A 4% 38 7/ %4 I H i/ B o/ TR R B/ WA M/
Thinnin iiten%it (X10° CFU =g 1) (X10° CFU g b (X10° CFU « g 1) (X10°CFU - g 1)
& Sty Number of bacteria Number of fungi Number of actinomycetes Total microbial biomass
0(CK) 55.0045.29 a 36.33428.57 a 26.67+4.16 a 91.70£31.62 a
5 (TD 416.67+45.06 b 81.33431.66 ab 121.00+24. 64 ¢ 498.81+76.82 ¢
10 (T2) 442.67+288.77 b 65.33+27.21 ab 94.00+9.17 b 508.65+261.29 c
15 (T3) 249.6749.29 ab 104.33419.50 b 50.67+4.16 a 355.04+11.72 be
20 (T4) 175.00479.92 a 89.67425.70 b 37.6747.09 a 265.56+77.75 ab
25 (TS 85.00414,00 a 79.00+26. 85 ab 80.00415.52 b 164. 79434, 06 ab
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Table 4 Correlation between soil humus and soil microorganisms of Quercus aliena var. acuteserrata forest on south slope of

Qinling Mountains under different thinning intensities

EE R R & MERR R
Index Humic acid Fulvic acid Humin
% B Number of bacteria 0.389** —0.06 0.690* *
H A B Number of fungi 0.613"* 0.328" 0.706"*
T4k R Bt Number of actinomycetes 0.363"* 0.017 0.669"*

e x % RIRTE P<T0. 01 KF EAH SR B2 . « FIRTE P<<0. 05 KF BRI R 3.

Note: * * ndicates very significant at the level of P<C0.01,and * indicates significant at the level of P<C0. 05.
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