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Soil Physical and Chemical Properties of Betula platyphylla Secondary
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YU Xiaoyu', TIE Niu'*, SA Rula', HU Richa'
(1. Forestry College, Inner Mongolia Agricultural Universit, Hohhot 010019, China;
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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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He Kk 240. 4 km, A 75 B4R HE B R vE ik 198, 8 km,
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WFFE DX P 3 FlAS [ TP 28 AU 19 P AR A PR b . K
THokEH (H1 H2) W3, A T 4% e T P A b
(M1 M2) e, SRARTH R (S1,92 .83 ,S4)4 Bt
8 B 30 m x 30 m AEHE, FEREHL PN HEAT AR A
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Tab.1 General situation of fixed plots in Befula platyphylla secondary forest under different disturbance types

o T TORE BB TOMBRE S REER
M1 121°03'23. 180"E,50°34'31. 036"N 705.1 IRk 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 I 4.0 0. 300 5.29 6.49 675
H2 121°40'5. 33"E,51°5'47. 02"N 950.0 Ry 2.3 0. 440 7.22 5.96 525
S1 121°32'20. 536"E,50°54'36. 154"N 969. 0 VURE I 2.0 0. 760 17. 69 13. 69 2000
S2 121°32'20. 880"E,50°54'36. 73"N 972. 6 [iip23 2.0 0. 642 17. 69 19. 28 1675
S3 121°32'19. 513"E,50°54"19. 892"N 740. 0 VU R 2.0 0. 643 10. 68 7.69 1875
S4 121°32'15. 55"E,50°54"18. 61"N 910.0 [ 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

o

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 TAEE fkE MILEUE
et /cm /(g+cm™) /% /%
M 0~10 6.31+ 0.95+ 33.24+ 73.16x
0. 15a 0. 09ab 6. 28a 3.49a
10~20 6.46+ 0.71x 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. 86b
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
F{i 0~10 13. 86 4.16 2.53 4.18
10~20 14. 60 5.84 5.39 5.85
P{H 0~10 <0. 001 0. 009 0. 059 0. 008
10~20 <0. 001 0. 002 0.053 0. 002

AR B FEETEIRARER — L ERE TR G H
RAMKZFRHFM(P<0.05), TR,

SRTE , 7E 0~ 10 ¢m . 10~20 em +J2 3% pH X
g NT Ak T HuRE s > kT HuREH > R4+
Portth  7E T 507 1) | A — TR R AR
R4 pH 23 B 2 A TR BE A 1S T 55 om A& At
FEI TSR SR AT PR T A M Y AR
AR A4 pH AR T2 s A )
HER MR (P <0.05) , AIUL, AT 2% eles 4065 |
EAIT pH AR BT, 7E0~10 em [10~20 em
2 HE BD (HIRIN . K TP > RAT A
M > N T2 S0 T H0RE I, T HERE H ) F #E R
A HR BD B R TN T4 s T ke b Y (o e
AP <0.05) . KTHRAEHE I HER A bk 1 18 55
IR, SRAR T PR b (AU AR bR - 1 5 K e i
o 7E0~10 cm 10~20 em T2 IR 1385 K &1
TN SRR TPeRE > N T 4500 e THikEE D > k.
TYorEH, 3 TP 2 RURE b AR R AR bR 1 5K
IO 2R Hoh A EOR ) B K
/Ny TE0~10 em  10~20 em + )2 38 B FLER B 1 3¢
PR N TR B s TR bl > SRAR T AR HE > 2k
THOAEH
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Tab.4 Soil chemical properties of Betula platyphylla secondary forest under different disturbance types

L )RR AL £ e B HAA P A
R /em /(g-ke')  /(g-ke?)  /(g-ke)  /(mg-kg')  /(mg-kg')  /(mg-kg)  /(mg-kg)
M 0~10 133.40+13.3la  1.35:0.33a  1.71x0.08a  23.57+1.42a  20.80£2.00b  50.92+9.85a  364. 15+28.76a
10~20  101.94%9.03a  1.07£0.13a  1.64%0.11a  24.46+1.15a  10.52+2.46b  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. 15h
10~20  30.5212.11a  0.18£0.05b  0.83+0.25b  24.32+0.54a  16.34%2.66ab 19.73x12.59a  216.42+87. 49b
S 0~10 116.74%78.76a  0.80%0.65ab  0.80+0.46b  22.73+3.99a  29.49+5.06a  36.22+23.15a  315.56=135.38ab
10~20  86.9069.5%9a  0.55x0.53ab  0.82+0.41b  23.59+5.46a  24.14+4.5la  24.27+24.8la  353.53=130. 13ab
F{5  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

24 [, 7E 0~ 10 em ,10~20 cm 12 + 4
HHUT A YR . N T 40 s Tk > R
T HeREH > KT PR, HoAE R By ) b+ e
PSR 2 o bt )2 A I S 2 ek b, 3 b P 2 A i
A EAYR F RIS EEZESR ., 7£0~10 cm, 10
~20 em +EN SR SRR N T RN
TP > R TR > K Ik, A T 4
T R TR TR (P<0.05) , HAETE

By b, A B B 2 AR e 7
0~10cm 10~20 cm + 2N HIELBEE #IRIAS .
N T e THeRe b > KTk > RAETHRE
i, N T B T8 2 = T K TR AR AR T4
(P<0.05), HYETEE w2 & w20
WEERD, REZ LM EA 3T T TR
EZM2ER E0~10cm 10~20 cm HEHNEHEEK
IR N T 25 O TPk > KT > R



- 82 .

ok B E MK

$£48 %5

R PerEH, H S 2 s e, k4]
HILAE0~10 em  10~20 em + )2 HIGES A &R
T RAGT A > KRR > A T4 ek
YA, KRR E & T AT A s T (P <
0.05) , HAETE By ) b, 3R & &= F G 2 0m
DRI 5 3 Fp R4 T AR AR AR 1R 2k
S S R R AR B B2 £ 0~10 cm  10~20
em )7 RO & /NSRRI R . N T AR Bl
Tk > R T Yot > k Tkt BAETEH
Jy i) L O A R R IR R, R

B FETEEN 12,76 0~10 cm . 10~20 em 12 -4
A S R . N T A o TR > R
RAPRERD > KT Peke b, 7 3 382 BN & &
ANTHFFRE TR ERT AT (P<0.05), H
FERE L7 1) b SRR S A )2 AR I e
VAN
2.2 AEFH BB AR 4 R TR0 AR
KD
X AN ) TP S B A ME U AR A SRR A 1 o
PEATH AT 5 R L3R S

RS ARTFHERMEM BRI EK T EEBAERBXES

Tab.5 Correlation of soil physical and chemical properties of Betula platyphylla secondary forest under different disturbance types
HEER ALK £ EX Exil Y E A PR B fLBEE pH
A Bk 1

2R 0.742 %% 1

R0 0. 443 =* 0.649 %= 1

e -0.796 #* —0.523 % —0.318 1

HAA 0.292 -0. 084 -0. 161 -0. 437 * 1

U 0.419 = 0.384 0.722 % —0.383 0.130 1

AL 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

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

pH & 0. 300 0. 504 = 0.582 %  0.107 -0.392 0.222 0. 568 * = 0.535 %% —0.542 %% 1

VE ek R 0.01 BA (R, AR AT H,

s AT, LA PR S IS E A AR R
W B FETMHE(P<0.01), 548 MILBE S5 B
FIEAHK(P<0.01) , 540 HAwE 90 W 3 1E A
K(P<0.05); HIELH G LM 25 H BN E A
K(P<0.01), 54 FLPE S W IEAHSE (P <
0.01) , 5EALH R I IEM L (P <0.05) ; 4
R SAHEEN B EAAE(P<0.01), 5w
B LB A E IEAOC (P <0.01) ; 15
SRS AR, BLBE R E A (P <
0.05) , SAFELMEFH IEF K (P <0.05) ; SAH
HAREMBENHIE(P<0.01), 5EfLEELE
e FIEAH R (P <0.01) 5 1A B 5 S ALEREE &
W E AR (P <0.01)
2.3 AEFHMERFHAMIERNTIERESS

M

ANTR) TP S B Hb P e A AR ) SRR A o
EERTE A NS Sy s T g e M w3 WA o e
B ST FCEAS [0 28 TR 1 P A A b -
Btk JlE AR (1) L (2) THAS 25 TR s

* R 0.05 A (RE) , MMEERE

JRIEM (£ 6), ¥ 0~20 em )2 HIEA HLIR 4
B A e A pH ARy LR T, &
nt: A e N R R =R (DA U (TR E e e &7 B
PR G0 R 28 5347 pR

F6 AETHERFHMMAMAERETERFREEE
Tab.6 Membership degree of soil factors in Betula platyphylla

secondary forest under different disturbance types

[ =N

KA/ em AR 2R & 2 B¥E  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

PR A E P 7 X1 (pH) X2 (A HLBK) (X3 (4
R) X4(2W) X5(28) X6 (HAA) . MHK
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4 SPSS 23. 0 T[] 1A 19 R TTER A L K
R AR DMUR HER RS, AR TR T A
REDCAE R D] 19 7 28 STRR A W3R 7, 0TI 7

AR 75 28 BATTIRRIL B 73.551% , WAL
A e T B4 R B SRR TR AR A
e TS e

RT AETHE

Tab.7 Variance contribution rate

HAEHHATEAE e R Il i Rl
E%j\ FHERR  TTZEES L RRGTER/ % FHMER  JTEES I RBETERER % B TEESN RBGR %
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

A SPSS 23. 0 T Ty 22 TrkoR LA K R Bk
I AT TS 1.2 WA BOBUE, FE 28 A KU
a7 AN (3) A EE (R 8) .

®8 HEHHENEIINE
Tab.8 Load number and index weight

ER ER OBE FEE EE E
T a1 2 fa T a1 42 fH

0.579 0.006 || X4 -0.479 -0.734 0.310

X1 -0.646
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

2 15 A SRR R A AR AN (4) 7T
P AR P2 RURE b P AR VR A AR 9 o ) S
ZEATEARMA SQI, A 2,

2 TEGEEH
Fig. 2 Soil composite index

FIP 2 LR, N T 2% A T DA s A MU AR

PR IELEATRBON 0. 55, K TR AR T HoRE i A #E
UM LR B4R 5 0.36 F10.41, HIELE
BIEBURER TR S IR 5 SRR N T4 ek
18 TR i P R U A PR - R A, KT MR
FIRER AR S i A 2%

3 S

1) AN] P02 A Ml M vk 2B AR S fb
JEAFAE—E 2250, N T hos THke s TR
AR pH B ALBREE AL 2R 2 2
B A | TR A A e, TR AR A
MREE TR, SRAR IR b HE U AR AR 1 45 K
AR E B, BT A T A el TR
AT PR L A ME R A K A SEAE T AR AR, kT
T i A MRV A AR AR AR R 2%

2) Pearson M AT R, LA PR S 11
YRR S N P K 0 ER & i B A FE A R AR
(R AH A

3) A LR G AR B 15 N TR ki
TR ARER A bR IR S Fe s K TR
b A MERAE AR T IR ER G R HAR, N T AR s T
P Hb R YR A AR 8 T SR A, KT PR b 1
WA R 22,

AW R A S A K 4 pH ol 5.2
~6. 8, Al WLZWFFEIX A 3 Ml 43 pH B0E A 1Y)
AR B TRAUE AR PG5, e iRy
FRAFEIR R, FECEHERZ pH BN Y KR
JE AR I pH — M5t LTS 150 IH - et 34 o
T BRFEN S K TG, K KT Ca® \Mg" 554
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[ oK B0 R R R R R
AR AR R AR KT R R
TCAEF RO, A0S X T 3 AT LA i
AU, 5 H RS TR B AT
SN - AR i, A R X T 3 A
YL NI o KA PO Bk L ey B A AL
PEBUR AR AP E BAE T, KX 3R )= LR
AR AL SN

B PR BAR SR 2 R AR W] TR
ALY R RS e 50 R 5B, HA YL R
FURA B T 00 e 25 K K R MR ok
AT L AR AR TS A L SQI il
NTZARBOE T80T B AR A bR e B R, K
T HAEU A AR A SRR AR B

MRIE LA EOFFE SR B EA R &E L R T,
TE R T PBERA YL AR Bl 5 5 A oy, AR AR
HHERC Ty DU T P05 AR £ ESR AT O
Pl & B E ARAR S BT I S S ART
RIGRIBA I R A Ji8 | 248 R RAEE, ABFIT
U — BEH ] AS [A] T H0B T MR AR AR SR
SrEEATIEIE, TSR QU R I TR I R 2
— RGN I R A Y 2 R A )
HENR, BT AT LR N I R T S IR
B R G 5T 1 SR T AR A B 1
O, S AT AN TR A0 2E B R A MR N TR &R
N T SRR A LA R
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