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Soil Physical and Chemical Properties of Betula platyphylla Secondary
Forest under Different Disturbance Types

YU Xiaoyu', TIE Niu"?, SA Rula', HU Richa'
(1. Forestry College, Inner Mongolia Agricultural Universit, Hohhot 010019, China;
2. Inner Mongolia Academy of Forestry, Hohhot 010019, China)

Abstract: To study soil physical and chemical properties of Betula platyphylla secondary forest under dif-
ferent disturbance types in the Greater Khingan Mountains of Inner Mongolia, this paper selected different
soil layers of three disturbance types in sample plots of Genhe City, tested and analyzed the soil physical
and chemical properties, and explored the impact of different disturbances on soil physical and chemical
properties. The results showed that the soil physical and chemical properties of Betula platyphylla second-
ary forest were significantly different under different disturbance types. The mean value of soil pH value in
the secondary forest disturbed by artificial strip transformation increased, the bulk density of the secondary
forest disturbed by fire increased, the content of soil organic carbon, total nitrogen, total phosphorus, total

potassium, available phosphorus, and available potassium increased significantly disturbed by artificial
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strip transformation, and the soil water content and available nitrogen content disturbed by logging were

the highest. The correlation of soil physical and chemical properties of Betula platyphylla secondary forest

under different disturbance types was different. The soil comprehensive index of the secondary forest dis-

turbed by the artificial strip transformation was higher, while that disturbed by fire was lower.

Key words: Greater Khingan Mountains; Betula platyphylla; secondary forest; disturbance type; soil;

physical and chemical properties
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Tab.1 General situation of fixed plots in Betula platyphylla secondary forest under different disturbance types

- st T f”f g e PRRE (*;mffz)
M1 121°03'23. 180"E,50°34'31. 036"N 705. 1 K 8.0 0. 600 16. 36 14. 63 2500
M2 121°03'22. 005"E,50°34'32. 309"N 710.0 R 8.0 0. 600 13.27 7.81 2175
H1 121°40'5. 39"E,51°5'47. 66"N 940. 0 Kk 4.0 0. 300 5.29 6.49 675
H2 121°40'5. 33"E,51°5'47. 02"N 950.0 Kbk 2.3 0. 440 7.22 5.96 525
S1 121°32'20. 536"E,50°54'36. 154"N 969. 0 ViR 2.0 0. 760 17. 69 13. 69 2000
S2 121°32'20. 880"E,50°54'36. 73"N 972.6 P 2.0 0. 642 17. 69 19.28 1675
S3 121°32'19. 513"E,50°54"19. 892"N 740. 0 ViR 2.0 0. 643 10. 68 7.69 1875
S4 121°32'15. 55"E,50°54"18. 61"N 910.0 VG EE Ik 4.5 0. 600 9.78 8.68 1800
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Tab. 2 Determination methods and instruments for

soil physical and chemical properties
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Fig. 1 Soil organic carbon content of Betula platyphylla

secondary forest under different disturbance types
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Tab.3 Soil physical properties of Betula platyphylla

secondary forest under different disturbance types

e LRERE THEE  HkE MALRE
2 /cm ¥ /(g-cm_z) /% /%
M 0~10 6.31+ 0.95+ 33,24+ 73.16%
0. 15a 0. 09ab 6.28a 3.49a
10~20 6. 46+ 0.71+ 41. 00+ 64. 30+
0. 15a 0.12b 5.57a 4. 54a
H 0~10 5.36+ 1.62+ 23. 13+ 47. 10+
0.24b 0. 28ab 11.13a 10. 69b
10~20 5.61+ 1. 40+ 33.5+ 39. 13+
0.17b 0. 18ab 5.57a 6. 86h
S 0~10 5.27+ 1.32+ 42.63+ 58. 96+
0. 39ab 0.37a 13. 67a 13. 98ab
10~20 5.49+ 1. 09+ 49.75+ 50. 36+
0.37ab 0. 36a 12.27a 13. 52ab
FH 0~10 13. 86 4.16 2.53 4.18
10~20 14. 60 5.84 5.39 5.85
P{E 0~10 <0.001 0. 009 0. 059 0. 008
10~20 <0. 001 0. 002 0. 053 0. 002

ERBNE FERTEGAFER — LB R E T AR G
RAMGZFREM(P<0.05), FH,
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Tab.4 Soil chemical properties of Betula platyphylla secondary forest under different disturbance types

e LJRERE A B £ o 4 LA K B
FAL /em /(g k") /(g keg") /(g-kg')  /(mg-kg')  /(mg-kg') /(mg-kg')  /(mg-kg")
M 0~10 133.40+13.31a  1.35x0.33a  1.71+0.08a  23.57+1.42a  20.80+2.00b  50.92+9.85a  364. 15+28.76a
10~20  101.9429.03a  1.07+0.13a  1.64+0.11a  24.46x1.15a  10.52+2.46h  29.40+11.56a  451.80+146. 76a
H  0~10  95.79+68.37a  0.45:0.30b  0.87+0.27b  22.98+2.63a  24.23+4.07ab  36.89+23.86a  182.65+97. 15b
10~20  30.52+12.11a  0.18+0.05b  0.83x0.25h  24.32+0.54a  16.34+2.66ab 19.73+12.59a  216.42+87. 49h
S 0~10 116.74x78.76a  0.80+0.65ab  0.80+0.46h  22.73+3.99a  29.49+5.06a  36.22+23.15a  315.56x135. 38ab
10~20  86.90+69.59a  0.55+0.53ab  0.82+0.41b  23.59+5.46a  24.14x4.5la  24.27+24.81a  353.53+130. 13ab
Ffi  0~10 4.03 4.36 3.29 1.39 4.84 0.73 2.25
10~20 7.15 6.07 4.80 1.26 6.98 0.59 2.55
P 0~10 0. 100 0. 007 0. 003 0.276 0. 040 0. 650 0. 004
10~20 0. 100 0. 001 0. 004 0.330 0. 001 0.760 0. 008
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AL & mI R N T 500 ot T ke > R
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~20 ecm HJENHIELR S EFRI AT 508
TP > RACT e > K TPere s, N T 5%
WEoE T W E & T RETI(P<0.05), HfETE

By b, A B 2 AR B e 7R
0~10cm 10~20 cm + 2N HIELEEE RIRAS .
N T2 s R > K HRE > SR Hike
M, N T2 0 T8 W 3 3 TR TR AR AR T4
(P<0.05), AfEaf By I, 2 f bl 1 2 0m
R RZ LIS R 3I M TI T LR
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AMEIR R N T 550 G T e > KT A > R
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Tab.5 Correlation of soil physical and chemical properties of Betula platyphylla secondary forest under different disturbance types

HEMER ALK A £ EXi HRA R A Foxiy FLEREE pH
A Bk 1

o) 0.742 %% 1

X 0. 443 0.649 %5 1

B —0.796 %% —0.523 %% —0.318 1

HBA 0.292 -0.084 -0. 161 -0. 437 = 1

TR 0.419 = 0.384 0.722 %% -0.383 0.130 1

LB 0.393 0. 406 =* 0.524 % =0.149 0.389 0.357 1

A -0.635 %% —0.784 % —0.593 %% 0.482%  —0.096 -0.310 -0. 586 1

LB 0.624 %% 0.733 %%  0.591 %% —0.473 * 0.102 0.296 0.583 s —974 % 1

pH {i 0. 300 0. 504 = 0.582#x  0.107 -0.392 0.222 0. 568 # = 0.535#% —0.542 %% 1

Wy owx KRR 0.01 BA (R M E WA R

Wk s nlgn, HEEA LR S T IEAE M2
R FFAIE(P<0.01) , 5AE  LSLEE 25 5
FIEAHK(P<0.01), 540 A0 8 3 1EAH
K(P<0.05); HEELR 52 7 E SN E A
K(P<0.01), 548 SFLBERE S B IEAHX (P <
0.01), HHEAH R L ZE FMHILE(P<0.05); 11
RS EREREE N (P<0.01), 5HEABE,
AR LB B AR EIEA X (P <0.01) ; 13
SRS AR, BB E R R E A (P <
0.05) , SAHEEXIE FIEH K (P <0.05) ; S
5AAEERBENHIE(P<0.01), 5EfLEEE
WRFEME(P<0.01); HIEAES BFLEE S
e i AASE(P<0.01)

2.3 AEIFHERFHAMIERNTIERESS

S

AN TP S B il e A AR ) A
AW X, G o b et B - I D 25 A 4
B T LA [ e 288 700 1 P R o A b -
B, AR (1) (2) HEA A RN TR

% AT/ 0.05 85 (WE) AT E,

JREME(F 6), HEEE0~20 em + )2 HHEA PR 4
BE 2R M HAUA pH E N HIEFTE T, &
R Ziae TSI U R R B RS ESE S e s 27/ BL
PR3 B85 PR 280 A R KR

xk6 AETHERFHMEMAERESTIERFREEE
Tab.6 Membership degree of soil factors in Betula platyphylla

secondary forest under different disturbance types

ig éﬁf HBE AE A% AW A pH
M 0~10 0.575 0.811 0.482 0.232 0.544 0.083
10~20 0.087 0.369 0.479 0.905 0.677 0.712
H 0~10 0.125 0.348 0.448 0.399 0.372 0.554
10~20 0.603 0.063 0.028 0.357 0.669 0.192
S 0~10 0.314 0.390 0.434 0.656 0.364 0.598
10~20 0.674 0.304 0.209 0.346 0.634 0.495

VEE 4T X1 (pH) X2 (A HLER) X3 (4
R) X4(&WE) X5(&8) X6 (GERMA) ., K
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4 SPSS 23. 0 115 AN [R] L3 [H 7 1) 2R BTk R L &
WEZBG VUM R EERE, ARTFHIETFH
HEUR A= AR S IH 1 10 7 22 STk R L3 7, ] 0BG

AT T 25 BRI BTERCR A B 73, 551%, vl AL
i S e S A K (NGt s D SO A S A = R e
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Tab.7 Variance contribution rate

P PIURHEAE(E PRI AT -7 AN T AT -7 A
FRER 2 Esrt RBUTECR /% FHMER Jr2Aste BRI/ % Bt FEESN R %

X1 2.712 45.203 45.203 2.712 45.203 45.203 2.712 45.193 45.193
X2 1.701 28.348 73.551 1.701 28.348 73.551 1.701 28.358 73.551
X3 0.728 12.128 85.679

x4 0.473 7.885 93.564

X5 0.234 3.901 97. 465

X6 0.152 2.535 100. 000

W SPSS 23. 0 T 22 5K DL K B Bk
BRI EARAS F 1.2 B AR, 03 Bk
B ALK () H S HEAEE (£ S) .

®8 HEHBEMERNE

Tab.8 Load number and index weight

R ER ER ONE | B ER FER NE
F 41 52 [N + a1 452 i

X1 -0.646

0.579 0.006 || X4 -0.479 -0.734 0.310
X2 0.811 -0.028 0.156 || X5 -0.120 0.858 0.096

X3 0.922 -0.071 0.187 || X6 0.737 0.290 0.245

S IR TR B SAERA A (4) 7]
P AN TR] TP 2 AR M AR VR A PR A 18 i ) -2
LA TERME SQI, A 2,

0.6
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0.0 1 1 1 ]
M H S

FE SR
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Fig.2 Soil composite index
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