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Abstract: [ Objective | The surface soil characteristics of different vegetation types of ancient block stream-
periglacial landform at mountain areas in Eastern Liaoning Province were studied to provide basic data and
scientific basis for the management and protection of soil ecological environment of the periglacial landforms.
[ Methods ] Quantitative characteristics of soil environment under different vegetation types in the periglacial
area of Laotudingzi Mt. , including broadleaved deciduous forest, mixed broadleaf-conifer forest, dark conif-
erous forest and shrub-grassland were studied by means of field survey and laboratory analysis. [ Results] In
the periglacial area, the investigated soils all belong to acid leached soil, containing a variety of oxides. Sig-
nificant differences in soil properties among different vegetation types existed: in comparison, meadow
thicket soil surface temperature is higher, the proportion of capillary pores is larger, and the water storage
capacity is stronger. Theropencedrymion soil specific gravity is smaller, loose degree is better, soil organic

matter content is higher. Dark coniferous forest soil acidity is stronger. There are more litters in deciduous
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broad-leaved forest and theropencedrymion, soil moisture conducive to plant growth, water conservation and

soil and water conservation function is better. [ Conclusion] Altitude had significant effects on soil proper-

ties, and there was a clear quantitative relationship between soil properties, and litter stock and nutrient re-

serves. The preservation of that area can maintain the habitat stability of soil nutrition.

Keywords: periglacial landform; vegetation types; soil characteristics; coefficient of variation; Laotudingzi Mt.
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MnO 0.128 0.021 0.120 0.011 0.082 0. 005 0.125 0.073 18. 99
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CuO 0. 004 0. 000 0. 004 0. 000 0.003 0. 000 0. 005 0. 000 16.01
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+1.200% 1 4. 229+0. 943% ~8. 106 +=1. 610% 75
By HoA R R AR N A Ca A B d5 . AT AR N
Ca & i ¥ WAL T H A AR g 2580 5 Si, K fil Fe 19 & i
WAL AT W S A 43 B AE 1. 836 0. 179% ~ 2. 544 +
1.050% ,0. 81440. 307 % ~1. 641+0. 344 % F1 0. 855+

0.406% ~1. 486 40. 254 % A8 5y, H  HE 2\ K 1 Fe

Ft WL T A A H ST A Al Mg, P,
S, Mn 1) 5 AR D P I{E 53 0 HE 0. 27620, 093 %%
~0. 413 = 0. 063%, 0. 258 &= 0. 078% ~ 0. 382 =%
0.068%,0.40240. 134 % ~0. 625+0. 096 % F10. 173+
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R e A B C D
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C 71.543 5.790 71.877 4.202 77. 640 3.826 66. 979 3.108

N 8. 820 1. 200 8.772 1.423 7.585 0.661 7.792 0. 900

Mg 0.381 0.139 0.364 0.118 0.276 0.093 0.413 0.063

si 2.066 0.652 2.544 1.050 2.110 0.947 1.836 0.179

P 0.272 0.095 0.258 0.078 0.275 0.059 0.382 0.068

s 0.402 0.134 0.468 0.140 0.421 0.128 0.625 0.096
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Fe 0.855 0. 406 1.130 0.463 0.968 0.436 1. 486 0.254
3.4 HWMEERSH P 5 SAAROG . A i e T 2 B IR A OG
3.4.1 WHBBEF MRS PALEM AR R S LB S R R UG

BN A AR AR IE 5B N 7 C R B % .
TR BE LA A T A9 Ao 3 2% 1 o 98 405 T A
Wl R B WA IR A B o, RS S
TR T AN R IR A OG0 pH STk 2

R IR AT LA 3 B X - B AL 1 BTG W
Mg o 355 i) %ok - 38 BEAL A B — € B R R A 9 S
JEE 55 39 o) 22 ) A A S 35 TE AR DG L HAtB 4 AR -5 35k 1y
BA R R .

* 8 MEETFEHEAIENEFAER Pearson 1% R

& r i [ RIE L HE o OBALBUE AEBESAR BEAR  pHME HFR AL
WEAREGE —0.720°  0.790" " —0.244 0.735"  —0.683" —0.555 0.060  —0.930°° —0.008 —0.517
Y B —0.394  0.258  —0.206 —0.325 ~—0.250 —0.398 0.364  —0.298 0.023 0.294
¥ 1 —0.472  0.707°  —0.170  —0.498 0.137 0.202  —0.171  —0.136 0.126 0.277

T FIRTE 0. 05 KT D F W FM s * x RIRTE 0. 01 /KF-CRUMD EWEAHG, T,

3.4.2 AEMAAEZE MR A LIE N, RFEHE
PERANT R )2 L AR AR SIS Y IAF 2 2
FA—EXR, Kb, HIESABRESHEYEE D
FIEMG, B AR S KE SHE Y 2 D EEM

K. A pH A S5 Y W i 1 I IR AR OGRS
JIE 5 Ak T W TR 5 B 3 ORI OG R LU S A R )R
JE 4 R GO OC, R HEA LI & S AR YR R
F AR,

K9 TEERABASESHEZEYINEFEE Z B Pearson X R

_ . Bl EEE O BE O A% WK ®Ak EE O EEE  HE
i A it i If\lSL:ﬂ‘ H—’* % N " N ‘El =) = = =) = H & *}‘Lﬁ
R ORE RSE ORE FE e g fm o akE &R RkR BAE Bke pkg PREOREE AIR
WdEyE 0,330 —0.185  0.376  —0.394 0,673 0.532 —0.124 0.694* 0,081 0.379 0.037 0.511 —0.192 0.696" —0.224 —0.051
MR 0,268 —0.652°—0.657° —0.430 0.188 0.367 —0.419 0.072 0.468 0.234 —0.025 0.351 —0.092 0.313 —0.430 —0,692"

M 10 Al LU O A A 6 B R R R 4 0
Al EmSMEY R RZEEA —EXR, H

o, R MO 5 a5 A e S A B 3 IE AR OG-

Herp SiO, SE S YRS B E MK, SHiEY
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JE R A B A DG, i CO, & ik S AR W R
HREFME, LED MO SR SHEYEFELE D
FIEM L.

3.4.3 MEMAoE MR LI Al LIEH.AFE
RS % 2 + 58 A F AL 5 v 5 4G 95 W 35 0 %
WMZECRER., Hh, R HEE SHEY T Rb &
R IR OC, S A Y Mg, Na, Al Ni, Cu,
Zn TR RFEIEML, SHEY T C i L R ER
FHOG: BRI 5457 PLCL & i 0 B 35 IE
G, S5 S, K, Na, Al Ti & & 2 i 3% E 4
X HIERE SMHEEY P AL Ti,Rb & 24 W3 1E
MG SH%E Y T K, Na & & 2 53 EHC, 54 7%

P = N |

Yo N SRR E AOMOC: RIRAALBE S KD
Hh Ca FEERFIEMC: DIEBEABESHEY
o Fe & i B0 3% IE AR OC; L3 A AR &K S A i )
Mg FiERFEMRE. 5 C &2 REIMK;
e AR K E R SRR N SR R AR R IE ARG
Shtivgdt Ca & 52 W3 IEM G R R FFKE
HREY PN FRERFEIEMC, 5 K. AL TILRb &
R RFEAME; DEBERKE SMEY T Rb &
R TUOG; R AR B R SRR Y K
R H MG 2 pH S5 EY P Ca
PR IR ARG R HL A AR YR N AR
BFIEAM.

A~
]
=]

=

R0 TESUHEEEHEZWINEFEE Z B H Pearson 18X R

1 Fi CO, N  P,0O; SO; KO CaO  MgO  ALO, Si0, I Fe,05 NayO  MnO  CuO N0 ZnO
MR 0,001 0.067 0.438 0.141  0.006 0.566 0.778"* —0.127 —0.662" 0.540  0.040 0.241 0.551  0.389 —0.070 0.084
MR 0.636° 0,518 0,337 0.429 —0.528 0.383 0,145 —0.414 —0.823** 0.341 —0.460 —0.559 0,656 —0.144 —0.534 0,391

F11 TEEREBEAHESHEYFSEEZER Pearson 11X R H

1 1 C N Mg P S K Ca Fe Na Al Cl Ti Ni Cu In Rb
B —0.641% 0,079 0.699* 0481 0338 0,240 0177 0,273 0.680* 0.684* 0,592 0,549  0.694 0.632° 0.640* 0,779
B —0.331 —0.172  0.284 0,942 0.719" 0753 —0.339  0.395  0.651* 0.686* 0.881** 0.713° 0.412  0.495  0.502  0.607
g —0.35  —0.217 0273 0474 0,160 0,422 0131 0.014  0.570 0535 0,403 0,460  0.323  0.315 —0.212 0.4
RE =0.211 —0.671*  0.045 0599 0425 0,739 —0.463  0.312  0.680* 0.786" * 0.420  0.850" " 0.338  0.394  0.352 0,835
BABE 0 -0.497 0352 0318 —0.327 —0.262 —0.616  0.652% —0.345 —0.293 —0.288 —0.224 —0.229 0,200 —0,017 —0.177  —0.251
FEHAR —0200 0441 0.047 —0.375 —0.418 —0.607  0.339 —0.623 —0.489 —0.486 —0.2719 —0.330 —0.019 —0.175 —0.149 —0.319
EEAR —0.323 —0.332 0346 0244 0.411  0.278  0.262 0,676 0500 0.501  0.209  0.295 0,307 0,299  0.033 0245
ARAKE  —0.656°  0.339  0.648°  0.281 0285 0,052 0471 0150 0.308  0.280  0.452  0.350 0,189 0.618 0150 0.35
WEKAE 0195 0.803° " 0.347  —0.374 0,09 —0.507 0,661 0.065 —0.543 —0.524 =002 —0,376 —0.051 0114  0.204  —0,592
BAHKE —0.008  0.640° 0,084 —0.376 —0.271 —0.715° 0,470 —0,316 —0.597 —0.657" —0.238 —0.680° —0.053 —0.330 —0.173 —0.730"
FESKE 0060 0404 0,095 —0.212 0,021 —0.436 0,400  0.142 —0.344 —0.406 —0.113 —0,569  0.019 —0.258 —0.103  —0.659"
FLEHKE —0.063 0605 0,049 —0.375 —0.401 —0.687° 0.366 —0.55 —0.589 —0.627 —0.253 —0.536 —0.090 —0.275 —0.168 —0.541
MEHKRE 0062 0238 0.040 =002 0,229 —0.299 0,209  0.406 —0,257 —0.285 —0.062 —0.43¢ —0,025 —0.199 0,051 —0.539
pH —0.560  0.383  0.609 —0.169 —0.088 —0.363  0.863* "—0.253 —0.047 —0.069 0,122 —0.055  0.409  0.324  0.011  —0.080
HEE: 0.075 —0.082 —0.030 0,089 0077 0115  0.163 —0.009  0.079  0.074 0,091 —0.080  0.359 —0.145 —0.116 —0.213
HHLR —0.070 0.5 0193 —0.50  0.000 —0.576  0.568 0,057 —0.572 —0.545 —0.230 —0.475 —0.026 —0.043  0.191 —0.614

FE 12 Ha] LA W OS RAE 2 R R 2 R
Y& SHED R R Z X R E%, Hd .+
b CO, TR EMEYh N & &858 B E EMG; 1%
N S SR E Y T Ca, Sr 5 W2 E A G 1
P, O; & 5% YT Mg, Cu, Sr & i B4 B % 1E
M SR E Y Ca,Ba & 2 BFIEME, 5Hi%
Prepr C & f 52 3 A OC; 13 SO, & it 545 Y
o Sr P R R EASC, SHE Y T Mg, Ca & i
BB 5 KO0 &S5 H%E YT PLTiLRb

TR R E RS SHivE Y T K. Na, ALCL & i
LW FIEMS; R H CaO S ES5MEYH Ca & i
LR F IR C S A Y P N Se & iR R E IEM
Fy b MO & S Y Ca SN B35 IE
s £ SIO, & SHEYH N.Ca 2R T
FORSG; LR CLERSMEYH C HRERF
TASC, SR b Ca &5 5 B3 IEM G LiEh
Na, O &g 54 ¥ Na. Cr & 52 0 3% IEAMSE;
Herp MnO & 54 %Y1 N, Mg, Ca, Cu,Ba T &
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NN =N |

BFIEMS; £HEh CuO S S5H57E Y Rb &5 & 2
B 25 IE ARG . S Al v b C & B R A I 3 TR oG

s R NIiO S SA b Cr i B R IE
MG £ ZonO RS ST &R 2N

H##EY H Na, Al CL, Ti, Cr, Cu, Ba & £ B FIE B, SHivEYH Ca & i BEIEMK.

x12 TEFUNSEEMEYFAHEEZ B Pearson 10X R

i C N Mg Si P K Ca Na Al (l Ti Cr Cu Rb S Ba
€0, 0.063  0.633° 0.171 0,482 —0.398 —0.463 0.420 —0.420 —0.437 —0.130 —0.473 —0.424¢ —0.055 —0.483  0.292 —0.083
N —0.288  0.584  0.498  0.564 —0.235 —0.263 0.660" —0.122 —=0.111  0.100 —0.132 —0.085  0.317 —0.196  0.651"  0.352
P,0;  —0.718" 0.392  0.793"* 0.230  0.220  0.111 0.636°  0.437  0.448  0.526  0.409  0.481  0.774" " 0.446  0.8427 " 0.758”
SO —0.458 0.5 0.644"  0.619 —0.123  —0.252 0.729* 0.000  0.008  0.196 —0.056  0.082  0.407 —0.111 0,767 * 0.419
K0 —0.376 —0.416  0.204 —0.522 0,812 0.717" —0.383 0.725" 0.762° 0.670° 0.797° " 0.576  0.479  0.805" —0.011  0.318
CaO  —0.454 0,711 0,584 0.143  —0.241  —0.488 0.868° *—0.196 —0.229  0.073 —0.201 —0.017  0.210 —0.294  0.703" 0.163
MgO  —0.381  0.28  0.580  0.379 —0.210 —0.455 0.783% % 0.118 —=0.007 —0.099 —0.276  0.469  0.075 —0.108  0.514  0.153
ALO; 0,135 —0.402 —0.232 —0.452  0.393  0.527 —0.570 0.2 0.256  0.200  0.439  0.351 0,123 0.385 —0.489  0.091
S0 0.190  —0.819" *=0.344 —0.252  0.578  0.552 —0.771" " 0.437  0.472  0.181  0.364  0.119 —0.231  0.355 —0.518 —0.326
I —o0.664* 0272 0.626  0.190 —0.222 —0.478 0.763*  0.054  0.060 —0.072 —0.027  0.293  0.215  0.065  0.547  0.263
Fe,O; 0,006 —0.541 —0.271 —0.560 0,311 0.297  —0.503 0.249  0.265  0.032  0.323  0.274 —0.076  0.376 —0.447 —0.108
Na, O —0.056  —0.595 0,088 —0.066  0.540  0.349  —0.327 0.7217 0.614  0.243  0.244  0.638" —0.032  0.533 —0.193  —0.101
MnO  —0.598  0.692° 0.675" —0.094 —0.054 —0.070 0.644% 0.017  0.049  0.342  0.310  0.320  0.737" 0.256  0.558  0.715"
CuO  —0.768* *=0.059  0.620 —0.313  0.542  0.437 0.283 0.6907 0.735° 0.6407 0.758" 0.653" 0.749" 0,773" 7 0.580  0.696"
N0 —0.228 —0.480  0.182 0.012 0,490  0.330  —0.285 0.465  0.455  0.237  0.409  0.689° 0.149  0.427  —0.239  0.094
n0  —0.228 0,567  0.516 0.8317=0.289 —0.472 0.639" —0.261 —0.298 —0.063 —0.353  0.101  0.136 —0.425  0.446  0.156

4 iR
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AT ) A 5 RO T 5 T R A R TR RE R L I B AR
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Wl /b ML SR PR R e RSB MR A R AR Y
KB RGIAT B A HE R G IR0 A AT TS0 5 A R
[[TISTRRE RN o 35 S 'l N o = 317 VS
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PSR 5 B0 A B 55 i - ] ¥R 58 b M 3 A 9 W
fp bl A S R 2 B R A . R
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Mo FE B AL  ARRE T 5 L v i R AR A B A D
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