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Vertical Zonal Characteristics of Soil Physical Properties in Jiawula Mountain, Tibet

HAN Jia-hua,ZHANG Zhi-wei” , YIN Hui-yan,CHEN Xiao-qiang,YU Bo

(Department of Resources and Environment s Tibet Animal Husbandry University s Nyingchi 860000, Tibet ,China )

Abstract; Taking the Jiawula Mountain in Tibet as the research object,the physical properties of the soils
collected from south and north slopes of the mountain with different altitude gradients were measured by
field investigation and laboratory test, such as soil bulk density, water content, and porosity. The differ-
ences of soil indexes at different altitudes and slope directions,and the correlation among indices were ana-
lyzed to provide scientific theoretical basis for plateau ecological construction and regional soil and water
conservation. The results show that 1) soil physical properties of different soil layers at different altitudes,
The variation ranges of soil bulk density,capillary porosity,non-capillary porosity,total porosity,soil water
content,soil saturated water content and soil capillary water holding capacity of soil samples at different al-
titudes were as follows: 0. 99 —1. 59 g/cm®,40. 85% —67. 47%,1. 63% — 6. 76%,42. 80% — 70. 17%,
5.71%—20.42% ,25.55% —68.55%,25.27% —65.34%. 2) On the northern slope,altitude was negatively
correlated with bulk density (P <C0. 01 ),and positively correlated with soil saturated water content, soil
capillary water holding capacity and soil non-capillary porosity (P<C0. 01 ). Soil bulk density was negative-
ly correlated with other physical indicators (P<C0. 01 ). On the southern slope,soil capillary porosity,total

s B 83 2021-10-22 f&E HHF:2022-03-29

BB 55 K E R4 A FHEE R (2019QZKK0405) .

FE—1EE R . DR K AR RS TR AL B IR . E-mail: hjh17865664171@163. com
* BAEMEE B LL URE . BF5E K AR R B IX R . E-mail : aiwoweige@ 163, com



70 PO LA B 2 4 38 &

porosity and soil capillary water holding capacity were significantly and negatively correlated with altitude

(P<C0. 05 ) ,while total porosity,capillary porosity,non-capillary porosity and soil water content were sig-

nificantly and negatively correlated with soil bulk density (P<C0. 01 ). 3) On the whole, the soil physical

properties of 0—10 cm soil layer in the study area were better than those of 10—20 cm and 20—30 cm; the

physical properties of soil at different altitudes showed that the physical indexes of soil on the northern

slope were better with the increase of altitude, while those on the southern slope were opposite.

Key words: soil physical property; altitude gradient; the Jiawula Mountain
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Fig.1 Sampling diagram of the study area

2.2 TEFEE

- L W 2 5 i 5 M RN K 4 e R
Tyfig 4 g bk 8 AR WS M R
FEAE R I B e A 3T AE 25 K RNJE R K fig
JHT,

26 2 A, R R R AN [R) 4 2 4 58 A LR
BE AR AL IE B A 40. 8590 ~67. 47% . fE LY,
0~10 cm LEH, TIEEEALBEEEK 5 006 m
3 KT (P<C0. 05) b 3k (1 oA 3 A4k 510~ 20

LB 2R T (P <<0. 05) B S 5 4h 2 SR
£ 20~30 cm 4 )2 o, 11178 R 345 4k B A LB
ZREAWE (P>>0.05) , 7EifFHk 4 864 m 4k 0~10
em 5 20~30 cm BESABREA R EZESF (P<
0.05),

AN TR 4R AN TR) )2 Al B A LB BE (9 728 Ak Y [ Ry
1.63%~6.76%, 0~10 cm + 2 FELHEILEIEN
AL TGN 2.66% ~6. 76 %, Bl KT 10~20 cm
M 20~30 em + 2 (1. 63% ~4.52%), fElE L
B BE A w0 T e AR B A LB R AR B R
£ 0~10 em )2, £ 5 006 m AYIE B FLI
BB 2 KT (P <<0. 05) db 3 iy oA 445 10~20 em
)2, 4 AR AL AR R A AL Y R AN
YL(P>>0.05)37E 20~30 cm +JZ291,5 006 m it &
KFP<<0. 05) bk iy HAhifE 4k . #F 0~30 em +
2 A5 R FE Y N R 2 E B A AL R 2 B
/N4 488 m Ab 0~10 cm A1 10~20 cm JEEE
LB KT (P<C0.05)20~30 cm + 240, 78
MR 5 006 m A 0~10 cm 1 20~30 em i F KT
(P<C0.05)10~20 em +Z4b. 7EILER HE .4 864
m At 0~10 em Fl 20~30 em JE B4 LR E W E K
F(P<C0.05)10~20 cm,

AR AN ] 4 )2 8L BB Y AR A B
42.80%~70.17% ., I EILIE,0~10 cm £ )2



72 PO LA B 2 4 38 &

H1,5 006 m LB EE B 2 K F (P <<0. 05) Jh 3k i
M 7E 10~20 em 2,4 488 m BEHE KT
(P<20. 05) At 3 A 3 4K, 7E ¥ 4k 4 488 m Ak 10~
20 cm G LR B2 KT (P <<0. 05) Hiflh 2 4>+
JZ . 7E 0~30 em L2, £ B R R R )2 -
WRILBUER — & 22 5%, fF 4 899 m &b 20~30 cm
KT (P<<0.05)0~10 cm Fl 10~20 cm, 7ELL
Y ,0~10 cm 12,4 864 m BFE R T(P<<
0.05)4 688 m Fl 5 159 m;20~30 cm + 2™, Bk
SR SAREZESEH AR E (P>
0.05),7E 4 864 m 4t 0~10 cm Fl 10~20 cm & fL
B RE 3 K T (P <<0. 05)20~30 cm,
2.3 TEESRH

TIEEAEX AR AT REXLELE, 2RA
I 48 AR HE AT 3 M Y T L RO e R
ETIEESENRRE, AM THEEAERET R
R v 1 - SR S

HH 2% 2 ] 1, S R 4R AN R] 4 )2 56 SO
AALTE R 24, 11% ~44. 87% ., FEINREILYE 0~
10 cm H29 . 7E 4 899 m Ab Y + 8238 S M W /D
T (P<C0. 05) At 3k (1 FoAW R 7 10~20 em )2
1,5 006 m WK T (P<C0. 05) b3 HoAth ¥ 4% ; 76
20~30 cm + 2,4 899 m kb HHEESA MR ERT
(P<C0. 05) b3k iy Hofth 3 ANk . 78 0~30 em +
2 AR HORR BE AN ] 2 A R A A A
K¥a#, 4 488.4 899.5 006 m ¥FF AL 10~20 cm
20~30 cm + )2 A - HEE S B FE KT (P <<0. 05)
0~10 cm, WY ,0~10 cm 27,4 864 m
TR AL + 565 APk B KT (P <C0.05)4 688 m Al
5159 m;10~20 cm A1 20~30 cm /29,5 159 m
T AL 1 68 M 3 /N T 4 688 m Fil 4 864 m.,
2.4 K

KSR R E MR — R A K
KRB WEE R, K I3 Tz 50 A T Rl 3% T
HE AR 2R WK Y B R IR
2.4.1 X3EAKEFE B2 THLAEEGHRAR L
2 A KR AR ARG Ry 5. 7100 ~20. 420 . 1E
L RE AL B, B T 45 00 T R s 2 3 B K R S TR 8 O
76 0~10 ecm + 2,5 006 m 3k b () + 55 & ok &
& KT (P<C0. 05) b 3 HAl #5445 £ 10 ~20 cm
)2, 4 488 m i KT (P <C0. 05) HAth ¥ 44 5
20~30 cm T2, £ R BR BE 1Y & K i 25 S AT
ANHFE(P>>0.05);0~30 cm + 2, 2% 15 kh BE
AN ] = 2 A 1 8 7K it B - SRR R Y 1S Ak 2
W/NEHE 4 488 m K 10~20 em + )25 0~10,

20~30 ecm +EA B FE 2 7 (P<<0. 05, KR4
W REZEHARBEP>>0.05, fELERY.0~
30 em JE Y, AW ROB B O R B 2 A K
SR BN B H 22 ROR B3 (P >>0.05)
2.4.2 EEhFfbRKELLEHKRE HE2V
AN TRV AR AN TR] )2 A 9800 T35 7K o 14 728 £k 31 [
S 25.55% ~68.55% . TE L REILIE . bl & i 3k 10 T
1 RN S K B L FE 0~10,10~20 em )2
H1,5 006 m WFHRAL AR S K R B EF R T (P <
0. 05) Jb 3 iy LA 4R . A 1L 78 g 0 o A5V 4R 6 B 11
ANTR) A 2 A 0 S K B B AR SR A, B TR
)2 4 864 m G AL WA S OKE R E KT
(P<C0.05)4 688 m I 5 159 m,

AN TRV AR AN TR) )2 3 B A K i Y AR R
R 25.27% ~65.34% . eI REIL 3, Bl F AR T
L PR AKE K, 0~10,10~20 cm + )2,
5006 m K AL + 3 B K B E KT (P<
0.05) % H 12 L EL I 1) HoA 4K . 4 488 m &b +-
WEEEFKE 0~10 cm M 20~30 em +JZ Z 6] %
SHEARNEEP>0.05), EILBEMYE,0~10.20~
30 cm +J2H L 7E 4 864 m A HIEEEHKE B E
KT (P <0, 05) g B 1Y HAth 2 N5 159 m &b+
HMEERKE 0~10 em 2F KT (P<<0.05)10~
20 cm f1 20~30 cm + )2,
2.5 HrEWEMREREEXYE

SR AN 7 1L A A T B A A B T AR B
AR A 1) 3 B SRR R B A% T4 b AH B SE e R L 6
L 7R AU 33 0 e e A 1 45 00 B T A AR EAT T A
KMESHT. M3 3 AL eI REAL e gk S A E R
e B A E (P <<0. 01) , I R BN —0. 565, Al
Wit 25 3 Ak 1) b e T AN L A R K
L TR EE K E R LR 5K Z 1A
[ FH 2 56 2R i S 35 1 AH 56 (P <0, 01), R HEF K
SRR B IEA (P <<0.05) . FE& R H T
fon o LR G 3 A A B AT — R AR

LB RS K R R HEE A R
FokE BB KRS H A E B R R R R
AHIE(P<C0. 01) 4 3X 5 4 G 2% 3 1 22 BT 5% 45 2R AH
[l 250 U A AR 2 X e - 4 A7 3 R B 1 5 ) L 3
75 (R R A R T 5 X R (4 B i K
TR A AL S W R AR )
HRFE bR o BB 30, 7E LD RE G B R OK Rl 0
B REPRE T ) b 2 0 2 RE AL AR W R T
B T IR B T O, DT P O Y A R AL R
FEARBL



552 4 L N IREE AT I o £7/B2 18 o N B A 73

x2 ARBEREARLTERELEWIEMERFE

Table 2 Soil physical properties at different altitudes and soil depths
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20~30 42,2942, 78bB 41.214+1.69b 60.39743. 24aA 58.7142.53aAB
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Table 3 Correlation of soil physical property indexes at different points on the northern slope of Jiawula Mountain
ik a AE i wnm SE 7 i
A —0.565
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THEERKE 0.639° "  —0.870"" 0.620" " 0.299 0.660" " 0.496° " 0.697"" 0.994" "
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Table 4 Correlation of soil physical property indexes at different points on the southern slope of Jiawula Mountain

= A = AL Y B .
ik b B ame  etme SR b ek
A 0.153
EEILBE —0.442" —0.610"
I B L IUE —0.258 —0.566" 0. 367
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