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Research on vertical zonation of soil physical properties in Sygera Mountain,

Tibet
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1 Department of Resources and Environment, XiZang Agricultural and Animal Husbandry College, Linzhi 860000, China
2 Research Center of Soil and Water Conservation in Alpine-cold Region, XiZang Agricultural and Animal Husbandry College, Linzhi 860000, China

Abstract: Soil and water loss in the southeastern plateau of Tibet, particularly in Sygera Mountain has become an important
problem in regional ecological environment. The soil physical properties of Sygera Mountain at different altitude gradients
were analyzed. The results showed that: (1) soil bulk density increased with the increase in soil depth at different
elevations, except for 3600m and 4200m. The total porosity and capillary porosity decreased with soil depth at different
elevations. The non-capillary porosity was not significantly related to the soil layer. The saturated soil water content,
capillary water content, and field capacity decreased with the increase in soil depth at different elevations. (2) The soil
bulk density, total porosity, capillary porosity, and non-capillary porosity at different elevations ranged from 0.58—1.10g/
em®, 57.00%—72.47%, 53.33%—67.59%, and 3.20%—4.87% , respectively. The saturated water content, capillary
water content, and permeability followed a similar trend, with the maximum values at an elevation of 3800m and 3400m,
minimum values at 3200m and 3600m, and intermediate values in the summit area (4000—4600m ). Field capacity plotted

against altitude revealed an M-shaped trend. (3) The soil physical properties at different elevation had a strong spatial
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heterogeneity, and the indices revealed spatial auto-correlation with each other. Significant differences in soil physical
properties were present among different soil layers and elevations. Moreover, human disturbance was an important reason
underlying the spatial heterogeneity of soil physical properties. (4) In general, physical properties of surface soil (0—10
cm) at Sygera Mountain were better than that of deeper soil layers ( 10—30cm or more). However, physical properties of
surface soil at the foot of the mountain (3200m) and 3600m were the worst, whereas those in the summit area (4000—
4600m) were intermediate, and those in the hillside areas (3400,3800m) were the best. The present study indicated that
soil structure was vulnerable in the virgin forest areas of Sygera Mountain, southeast Tibet. Therefore, tourism, and forest
industrial production and management, should be better managed in order to maintain the ability of this forest to conserve

water and soil.

Key Words: Sygera Mountain; soil physical property; altitude gradient; water and soil conservation
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Table 1 Basic information of the research sites
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e S LA TIZ R 3 (>10—30em) , 32 A 8 LB A9 R, 0—10em . > 10—20cm P4~ 2K 31
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0.05) HAy 6 MK, >20—30cm 2R + 0 A5 KR B FKE, 0 3800m B E KT (P<0.05) BR
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HARMIR ) 2 5 A 5 (P>0.05) . HILE H FEA RS L A &K 25 B8 & /KES 2
ASERLAE P RN 3800m AbH K, 3200m AbdR /)N ,4000—4600m EE T, MRS KSR AR SR B
P MR BN/ N YR A - 3800 3400 ,4000 4600 4200 4400 3600 ,3200m ,

Ze RN R BR BE AR AN KR B B KR M T A A A, A5 2 [ E D5 A% Y, (A AT 7K 36 = 3.340
~1.996X,( 75H) —1.279X,( BAEFLBRE) (R*=0.895,P<0.01) ; Y, ( B & /KH) = 2.142-1.567X, (R* = 0.890,
P<0.01) , FRUEAIE KR | BAF E7KRZ BN TR, ROy T IR,

332 HEEAE

FH B 7K RN - R 250 B A ML & 1 DL R DR B A 9™ 36 3 TR, AR5 /K R R
K 4600m A1, YIBE 1 )2 IR /N (P<0.05) |, + 2R EE 0—10cm 2> 10—20em H a5 7K 2 1/ N EE L
>10—20cm £ >20—30cm W/NEEEE IR, 2R 0—10em Fl>10—20em, H [HFEK 5 R iR 3800m
b K 5 >20—30em JZ IR, H A7 KR AE M3 4000m Ab fe Ko #2258 (0—10cm ) H 8] 357 K 5645 463 BBl 7
42.15%—136.72% , IR )Z IR T3 (>10—30cm ) AL TE 29.21%—75.37% , K2 AR RIZE K TIR)Z
R AR 2 PR Ry 26 2 T e PR, A2 M A P () e, IS A AT A EARAR, FLBR R
SR HEEBEVERFKRE S R, A — TR A RIEHSORUL, 0—10em 2K, BRiEEIR 4400m Fb, H [H]£f K 3 i
K 3200 ,4600m AL 34 1 /N (P<0.05) oAy 5 AVHEK , HAR A& 4K A4k F [/ — 7K 7 (P>0.05) . >10—20cm
JZUR, W] FF 7K R4 3200m &b 22/ T (P<0.05)3800m , HAy 44k T . 2% 5% (P>0.05) . >20—30cm /2
YK, HEREK R 3200m 4b &2/ (P<0.05) 3400 3800 , 4000 , 4600m , H 4% #% ¥ 3k (0] Jo BH I 22 5% (P>0.05) .
MBEIEFRFE , HEER KR 3800m 4- % KT (P<0.05)3200 ,4600m , HiAx 4440 L& 22 5 (P>0.05) , 4% iff
P[] ,3800m fz K, 3200m e/ HRIRF7K 56 B0 6 25006 2 A8 AL 2 M Bk gl 1 e 35, FE T 4K 3200m 2 ¥ 4K
3800m Bt , IR Ha e H ¥ hE B Rk, B 4000m &b A/ B BT, R R, H 3K R
KB/ IMEKIR A :3800,3600 ,3400 4200 ,4000 4400 4600 ,3200m
34 HEBEM

3B A TR EE AR Y B R — | RN 3 AR KB K DL R BTK p RE k) R R AR
TR BN, SR AR RN E BN LR, BB, R AR, R MBS
RS T

T HEBE MR T Ly ) AR e AR IR AR AR — B E AR e, R X 0—
30cm AN+ )Z 5B B E T LA B, 15 ) R HOP B SRS RE, WK 2, IR B ER REB
R Y88 R I REMEAR SE A  TE E ERUEE , BR 3600m MR FRIRAN , = N FREY R 3400—3800m
>4000—4600m>3200m,, H:H1 3200—3800m ZE{L I B2 8K, 7E 4000—4600m B4k FE e /Iy, =8 e KAE I
ILTE 3800m , iz /IMEL H BLAE 3200m , e K AH 43 7 it e /MEL 95.91% ,93.45% 94.34% , IR B3 R, K
3800m {2 # KT (P<0.05) 3200,4000 4200 4400 ,4600m ; F 5E 18 1% %, 3200m & /N T (P<0.05) 3400m Fl
3800m , HoAl 4k (8] JC .35 22 5+ ( P>0.05) ; FH42 35 %, 3800m 4K 2 35 K T (P<0.05) 3200 3600 ,4200 4400
4600m , 1] 3200 ,3600,4200 , 4400 , 4600m 2 [B] JC & % 2% 55 (P>0.05) , 3400—3800m &35 # % Bk L& F
4000—4600m , 1 I (A7 i T4 A A BE S I A2 1) 7K 7 b 36 B0 I 5 7 LU Ak BB 6 745 3 8 R0 24 48
A A
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4.2 45ig

(D) B Z R, IR EA G SR  BELBE AR/ N EHE JEBE LB, Bk 3200,
3600 ,4400m b, Ak 2 AA B35 2 5 (P<0.05) . Wik FoRUE, A B RS BFLEE  BEfLE
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(2) MR B 7K SRR S /KR A MR P B - J2 VR BE 3G I mi sl )N , B 3200m 1 3600m b, ok #1344
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