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Risk Assessment and Formation Mechanism for Typical Soil Landslide in

South Qinling Mountains of Shaanxi Province

—Taking Shanyang School Landslide as an Example

GAO Bo'*, ZHANG Maosheng'?, JIA Jun'?, ZHANG Chenghang'**
(1. Key Laboratory for Geo-hazards in Loess Area, MLR, Xi’an, Shaanxi 710054, China;

2. Xi’an Center of Geological Survey, China Geological Survey, Xi’an, Shaanxi 710054, China)

Abstract: [ Objective | Studying on the formation mechanism and risk assessment of typical soil landslide in

South Qinling Mountains can provide technical support for the prevention of geological disasters in the re-

gion. [ Methods] The Shanyang School landslide in Shaanxi was selected as an example,the formation condi-

tions and distribution characteristics were analyzed through in situ investigation, survey and laboratory test.

[ Results ] The results show that Shanyang School landslide is in a stable state, the landslide may be revive

suffered extreme climates, and resurrection probability is 7.45%. [ Conclusion ] Regional differences in the

crustal movement are the inner dynamic factor of the landslide, and rainfall is the main induced factor of land-

slide. The maximum personnel risk probability is 1. 70X 10" ? in the threats range.
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Spatial Heterogeneity of Soil Respiration of Nitraria Tangutorum Nebkhas During
Different Growing Period in Arid Areas

SUN Tao', HAN Fugui', GUO Shujiang'?*, DUAN Xiaofeng”, ZHANG Yunian'

(1. Gansu Desert Control Research Institute s State Key Laboratory of
Deserti fication and Aeolian Sand Disaster Combating , Lanzhou, Gansu 730070, China;

2. Mingin National Research Station for Desert Steppe Ecosystem , Mingin. Gansu 733300, China)

Abstract; [ Objective] The spatial heterogeneity of soil respiration in different growing period of Nitraria
tangutorum in dryland was demonstrated to provide a scientific basis for the estimation of CO, emission and
for the regional carbon budget in oasis. [ Methods] Using Li-8100 soil respiration measurement system, we
made field observation of soil respiration rate of Nitraria tangutorum nebkhas dominated dunes in 2014. The
dunes located in the oasis-desert ecotone on the southern fringe of Badanjara Desert. We measured the daily
change at different positions of Nitraria tangutorum along growing period, and studied the spatial heteroge-
neity of soil respiration of Nitraria tangutorum at different position and their seasonal variability. [Results]
(1) The daily change of soil respiration rate of Nitraria tangutorum at different positions and in different
growing period were different. It exhibited an unimodal variation both at the beginning of the growing period
and at the dormancy season. In flourishing period, both unimodal and bimodal existed for daily respiration.

Besides that, the peaks of soil respiration in different growth periods were different: the peak occurred at
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around 11:00 in beginning growth period, the peak of the flourishing period occurred at around 10:00 or
17:00. The peak in dormancy period delayed and occurred at 14:00. (2) There was different spatial hetero-
geneity of soil respiration rate at different positions on the sand mound. No significant difference(p>0.05)
existed for the observations at different dune positions at the beginning of the growing period and at the
dormancy period. Whereas there was a significant spatial difference(p<C0.01) at the flourishing period. The
average soil respiration rate at different growing period varied significantly, had a rank of flourishing period
>beginning of the growing period™>dormancy period. [ Conclusion] Soil respiration rate of Nitraria tanguto-
rum at different positions and in different growing period showed significantly spatial heterogeneity, which

was mainly resulted from the interaction of near-surface water condition, the temperature and water content

above 20 cm soil of Nitraria tangutorum at different positions.

Keywords: Nitraria tangutorum ; nabkhas; soil respiration; spatial heterogeneity; daily change
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TR 42 BR A AR AR AT 5 1 10 % 00T 55 R AR o)
TP E TR T 5 T B XA 0 — R A A
R A 6 A, U A 5 B 3 A7 4 U 300 % b oty O3 A
Tz o X SEHE NV HETE B KU VD | A W) 2 A DR K
AE 372 IR ST L TR R AE D TR A
SYECE AR Y. RE Y IXOR R OK
110 mm, J& T #t A {4 % o + 5 X, @ ] (Nitraria
tangutorun) FHEMNJE R EVD X H §AF 3G 1 A 5 K K
SRAEBZE AL, IEAN D HE R IE U 3L 8 T 54 5l i
5 R B/INHE A X8 BEL Lk A R Al AR S D R i B
TP ORI 2 A e O 20 L 20 X T 5
2 B IXOAN [R] 26 AL i) A o R 7 SR S PR BRI
B4 A G 25 0 T A AR SRR AT L X P o A -
WP 2 A4 BIF 5 24 15 © 28 Je T, 9 A A AN [) 75 B8 45 1 T 1Y
F1 3R T A~ 9 P U B 5 R O R0 AR DG s A
N3G R ok 2 b e ] g 0 RE AE A R AR AR
LT L R A A g T DX R A A R R R
WEE T 1) 52 1) L B 9K 2 PR g F g A AR R R
T e U S YA 1 A U M e TR Y s R
PN 2y 25 A8 AR AE D7 T A S A el . A A K
T P AR AR AR YD 23 8 B S 1) V0 L Bl VD ME R B B AR
B0 AR B 23 R A AR AL AR OE B B B YD
ST LW R AT AR o 33 ol /N RUBE (39 3t 35008 25 R AIE 2
RS A S I A A A A S R T A VD ME A R A
4 - S I i AR B A 2 gl A8 A A e S5 2 )
R B RIRTE . Ryt ARG DA R ) S U 5 1ok 9

FL R A 0 3 R F 5208 R BF 5 THE A D 3B A TR 437
[ A S G AR ) s (] A S S [ ) B S e
M B 5l 285 A8 A RF AR+ DT S P 400 98 A /0 S - S P T £
AR AR AE A 25 18] S B R A BIAR D A e A
ERUNTEBE X 148 CO, HEMC i L K X 0tk I SR B 42
PEAERG I B 3

1 R IXHES

A7 SR U A TR BB A U RS A U A Ml Ah B P
R T A FL VD S8 A, 2 3R R X HL A R
SR M B AR A ) TR S O b . ES B AN A1 LR AR
TR E VDAL 5 P 18] b AH 8] 53 A5 10 S5O0 =) X 4
P I B N AR 25 A B a0 XUV A8 L 3 R VD RS
IR S T HEENESIEN. AR ERE
P F EL PR MRUD IS AR R 2 B BV VD ) R B 5 R
MRS R G0 KB AR OW I BTl 3 5 B
(38°34'N,102°58"E) B T 14 e 18— 4% I 5 % IF 2
YA LI AE 5, T M A O Rl PR A Al O s 2014
ARG BE R G TR W] 2014 AEAEHRR 8.5 °C
e i B e AR 37. 7 °C (2014 48 6 J1 17 H) o B o e
AR —20.5 "C (2014 4F 1 J 9 H) s, 2 4F
H MBS %03k 2 534 h, 4F SRE K & 127 mm, F 24
F6—9 H, MK ER 75125, F Kk &
1559.7 mm, T8 & 5. 15, £ & ik 18. 7, 40 X g J&
54% ;bR HE10. 0 d. 7R HE11. 0 d, 4F B3
KH 1.0/m » s, HIELIHE R + 58 3 2 IRE,
BB AR 2%, 32)2 020 em + 2ot 0. 146 %, A L
[N 0.197 5%, 4 & 0.007 9%, & W 0.116%,
pH7.35~8. 57, W /KHIE 16 m DL, + )2 d i v ki
i R AR L S 72. 3% ~90. 5 %61

2 WFSRJik:

2.1 MG EREARKHE
AT 1 £ R A Vo uli 3 5 B BT A4 T P —
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PSR SR BTEF

5 36 &

2R AT S O A W P LT A R E
LG B R HE NV M . o e B D O A R D
FEHER/IN 50 mX50 m FEAE AR A R DA 70 3

T 00 P PR AL TH2 5 2R B B AR ROIR S AL B9 70 HE
3 AN HEAT A S IR A UL AIF T o X U HE Al
AW i B S5 BE AR A 48 A A7 98 AL U B, 9 AP

(AT A5 RRAE A B AR ROR D AN e 7 36 i A5 3R MESEARHRIETE L 1.
£ 1 AREMDHEEARASE
5 H Wﬁﬁf?&/cm U GRAES TR M/
£ 4h % (o= WK /em /O Wk /em  Hefa/ % cm
St 1 050. 00 913. 33 235. 83 653. 67 21. 83 573.50 21.00 58. 88 37.51
PR 2 174.01 235. 34 55.54 115. 08 3.71 90. 45 5.47 11. 85 5.49

2.2 IR N E
2.2.1  EEeRR LML E AT R T LA
A 3 A 325 S B ) S W 0 7 R 4 Li-8100(3E [ Li-
Cor 28 a)) %t [ 3l HE DA 70 i 34T+ HEWE 0 H 2h 25 I
SE o I R R R AE VDAL KU R B (Y X0 | B
(YZ) T (YD), 35 KB b (BZ) L F &8 (BXD , ¥ HE
TEAN T R (ZC) 3 i R (BO) e 7 AN 13
WA Ao 2014 4F 5 3 4 6 W8 DU AiF 75 K 7 45 08 0 437
JSBEE R Collar 3£, 3 PVC #48H Hl ik ,
FFER, HAE 10 cm, & 10 emL i A £J220 8 em, I
NGB 2 cm, 7E BE YOI IS BE $E W B L T8 KUY
M AR RCHE AT Y HE A B 0T 08, B kO R
%22~3 d,
2.2.1 MmleFiE BEEEERITE S AR A K
K B AT VD HE £ 7 40 R PO . 2014 4F 5
J MBS TEAE B 2 3 A R, AR [ B2 L 2 0 A
MAEA KRBT Y ;2014 4E 8 AL IEE MR X
K IEI R RE A KR B R R RS
BRI 52014 4F 11 A L Bk AL ZE, LRI
Az A5 A T ORI B0 . A O8I T — R 2 BRIE
JE DY A B RO VR . H gl 3 AR A I e B TR] Dy
6:00—20:00, %5 2 h WE 1 k. KNS 1 40
ST L A UOUE I 3 Yk EE AL AR e KA UL B ]
293 min, W 5E 1 407 5 5 B 2088 255 2 A7 s W
DU S AR L HEAT U0 AR TR A A5 225 [ A8 £k 1) SO0 00
2.3 RERFUE

- SR I S AR G AE I A [ s B R ST
FIZ(0—20 em) KRB . RKAK & B LS
SR 5 T B0 B R FAES A A B R Sk L AT O
12 2030 em WREE HHEW . 3K R AL T
P GE N T A BEIR VD HE A s S5OR L 4 FH VD 4 A
A R B AT A3 ) R AR AR 2 R B 4N Ok
0—5 cm,5—10 cm, 10—20 cm,20—40 cm, f 55 &
B Sy Wl SC G S LT AR . B A LI A M B IE T
uh 3 S VbR H LR IR B2 200 m, M HGFEIH , A W

T H A R B R AR B R HIZ S ML 3R 2 m
A ) 00 5 A e % e R Y R BRI
I AR AN ) A B S 00 I 2YS H Y R ASOR R H AR b
WME1 iR, HE L ATLEH, K EMIEEES, K
T 4~26 °C . e R MBI R A K I B3 I (H %
B KR, A 18~33 °CL iRk F| 22 'CL, il F
ST I R B R R AR, 26005 PRk
TR T S =< 1 o RN R Y S S g D
TN R E R 9 CES .

30r KW 425
120
<115 8
X
{10
T i 1s
5F “1"-’.“\:‘\,“._,-
0 1 1 1 1 1 1 0
0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
A []/h
35 HE 2% 17 q 45
30 \. 1 40
251 35
220 LS 132 =
ER 12 &
= 15 “ B
10 | .
5t \"'nha',,- . ._'.-\f"‘. 110
- ls
0700 09:00 11:00 1300 1502 19:03 0
I
or.. R 160
sk ™.
1Y N 50
6 \, .
- 1 40 <
B . . . 4 30 ¥
‘D?L;( 2 ' "ra"\,'\---v' 30 ;31_
= 0F
120
-2t -
R
-4 1 110
-6 " L L L L L 0
07:00 09:00 11:00 13:00 15:00 17:00 19:00 21:01
Bt [ /h

Bl #AARXARERKAXRSEBEEEETN
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2.4 HiEAE

PL Excel 2000 3 4F3E 47 + HE WP 0% 25 B i) B 25 4
FEEIETH L LW A AN H A B . A SAS 9.2
AT B GE 3T 43 B T ANOVA 2 )7 X R [l A= &
Bt 30 % A7 A5 A S8 I A R R AT 2 Sk A B (I K
Pp<<0.5, M B EKFHK p<<0.0D) ;3% ] PROC CORR
X 3 R 5S4 KW T R B KRR W
JE A HEAK A3 TR AE IR 8 Y AT A 43 BT B S
KB A5 B H 43 B 5 38 A5 3 A X 1 158 I 0 5 R 52
RN RS I N 0K = S PN i =ik - N G =)
FAL,

3 RS540

3.1 BRIMDEERMBARRAMSLEFRBENE

SRR o N [ vl T = Q= ) BN A
EFA TSR]

SAMG AR TARKEEVIW. &0 8 LT
W AR Ak L B UG il 2650 3 (B 2) AR AR RSB [l 7E 0. 03
~0.56 pmol/(m* « s [A] i Bl » % 7 i e {8 B A 1 3
£ 11:00 fiJ5 » HIgEH KN R 0. 26 ~0. 56 pmol/(m’
o) HEAN SIS YZ, YD 3P H 3h 7 F 3L
WA 2 B 1 WRUEAE B AE 1200 BiTJE L 56 2 WRIGE
MIAE T 18:00 2247, HUH IR 745 1 R idefl . 1y
BB TR, AREEE G ) AR &
S TR AR B R CIN L 2 B, HL{E Y 1
K, PR R AE 0. 1~1. 23 pmol/(m? « ) [A] Ji
Bl &AL H B AR B R 5 A A B UG YR UL AR
2 Frh kiR A48k . Hoh YD.BZ.BX,ZC H3h &4 1k
R0 R (E R 0 AR AL B L FRORAE 9:00 i
J& s NP IE(EE BIAE 18:00 Z247 . MG B IE A B 2 K
AR EE T B A T PRI S B I B 2 1
e L (e R N 5 O (S - (VAo o= 21173 3 G )
B S W W S R U {78 AL AE 0. 42~1. 23 pmol/ (m” » )
] e 3

ARARIRIE (11 ) & A7 5 R B 3 2848 fk
By 2 g dh 22k an il 2 s

HH & 2 ] D, b SN I A8 Y AR Ak [ Dl — 0. 05~
0. 39 pmol/(m? « s) A bt Az K A7) I F A= K HE B 0 1t
iF B 25 A7 o, - 0T I H sl 75 728 b il 2 A ok 1 oL, 138
WP W2 e 5 MR AT S A i A7 o 7R - e o RGN B A
ez, 32 R A ot I U R A I 5 e (B 2) L B E
T TH Ry s SR I B B TR A 6 e U R AR
7E 13:00 HiJ5 - 7E 0. 22~0. 5 pmol/(m® « ) [A] ¥ 5 »
ZEETREES.

0.6

0.4

0.2

s7)
~

I 1% 3 %R/ (mol * m™ + s

0.25F

0.15F

0.05F
0

- 55 2R/ (ol * m™ + s

/1 2 3
_0.1t B B
W WEBE 1 8 7:00—9:00 BB ;2 78 10:00—12:00 BB
3 %R 13:00—15.00 BB ;4 F7R8 16:00— 1800 I BE 5
5 %R 19:00—20:00 BB,
B2 ARNEADHEAREETHEMALTERRAIDE

3.2 BREMNDVHEAREM RS ERREE

P T A D HE S ) A7 1 - 8 P I 5ok e AR fb
AN — X A - HE T H 383 e (25 o BT R 4%
AL TR] AT 22 S Ve Bt B[] 9 S [ 45 7 AL 18 5 ] S
Bkt & A T A (R 2) . AR 1 KU R
(BZ) N #B(BX) Fyb HE 5 M 7] (BC) 2Z [H] 2% 5 & 3
HARAL R Z 0] 25 5 A 1 3 5 A K E BRI VD o | 45 3B AL
Z 1] - SRR W 4y S B R, VD HE TR (YD) 5 3 KU
HREBCYZ) 15 KU (BD) L e il 1 (ZC, BC) #) 22
S R A S L v HE B TE (ZC L BO) A
HE] 255N B (R 0 R A KU R A 22
St U HEOR [ A3 o5 22 1) 2 () 5 J5 M 38 5 (p<<0. 01) 5
9 R0 A ARG 0 0 M 45 A 407 4 T I M AL 45
17 B0 2 SR B (p>0.05), AR, XA
(i) B 90 0 M 14 - S 0P U R R 25 A BT R B U HEAE S
[7] A= R Ao ) I W A A A 2 R v BT L A
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5 36 &

045 A R B 22 5 B (p<<0. 01) , T A K 7 HH ALK
HR ) 22 6] R 0 25 (p=>0. 05) , 4 18 I 0 3 2% 1 K/
HEF hy« E B > % & 40 ) > IR IR 3, H Al 2 1) 2

0.53,0.24,0. 18 pmol/(m” « s), It 3B M
UPHEATE) 2 [B) 40 L A g R i HL A 28 ) S ok 9
H I ] BN [R) 25 B 22 5 8 A T AR 2R 1 .

R2 AREKPARMUATERRERELER

K AL 53 : : SilE
YX YZ YD BX ZC BC by F i HE R
KEM 0.23" 0.28% 0.22* 0.18* 0.17* 0.22*  0.39% 0.03 1.59 =>0.05
I % 4] 0.63" 0.79*  0.47"*  0.39% 0. 274 0.58" 0. 60" 0. 14 7.68 <0.01
PR HR 3 0.21* 0.21° 0.17¢ 0.12° 0. 1% 0. 24" 0.24*  0.023" 1.61 =>0.05

¢ AT P HEAT 22 53 40T « B ] 5 0% - SR ik 6 92 53K 53 (0. 06) K [ -0 5 22 5 8. % (=<0, 05)

3.3 SN ATEFRERSKSHNER

T RXK R F B ERREEZR, A
L THE D HE RS )57 0 00 7 2 4 8 8 K B 7R AN TRl 2R
Kuf A& R A KR 38K 43 5 ik de/ N &40
MK RAE 0. 1% ~0.5% zZ a] . ¥ & K &
N 0,35 A K HE ) B K R . A5 0L T
L7%~3. 1% Z 8, 35 &K ik 2.6 % 4B KRR
WIS KRR L TE 1. 5% ~2. 3% Z 8], 1 K
R 2.0%,

XFANTR] 4 2 0 K 4 & 5 A ORI [R] Y A
KA E I HHE 5—10,10—20 em + 2 500 3
RIPFEA K (p<C0.05), 1 K2 L HE 05 cm Ml 40
em VR 2K & A XA (p=>0.05), %
B 4507 g - I R AR Ak 5 + 2 520 em TR 3
FrK R E R B (3 3) L M IX — TR B 0 2
W) I 22 PR AR R 2B K B O RE 1 22

R3 ITEMREXRSERELEKSSERXG

e Flux  Soil; i Soiliy em Soilsg e Soily em
Flux 1. 00

Soils e 0. 27 1. 00

Soilyg em 0. 47" 0.79™ 1. 00

Soilsy em 0. 467 0.75™ 0.93™ 1. 00

Soilyy em 0. 38 0.67* 0.83" 0.84™ 1. 00

T Flux O 4 00 35 Soils on A 2R 5 om R AL K25
35 Soilio e AL 10 em PRAL L HEK S E E. RCEHE

XA S R S R 520 em R
JK A BEAT 0L A B 009 A A A TR A A A 7 I A
A5 A7 SR I R A 5 A S K R ] A UL il 2 A%
AHATE

LA SRR AR F 0] e A a8
B K B AR B AR B (RP = 0.53) 4 78 28 1 IE %
I 5K o R LR G R R (p >
0. 05) 3 78 Az R AR HIR 399 4% 437 £ 4 8 o i 3kt 3% 5 7K 73
2 A R R A (R =0. 28) , B 1 ol A7

R IK A3 BR55 rfr o A 38 OF 0 6 7K 40 78 Ak 1 o 7 34
2 BURAE SR L T R A K A R R A AL R T T
W A5 Ak 2 SR 3 R
3.4 DHLTEFRERSHRERFHXE

I AR A 0 AR K R B 21 R B IR - 7
Al o X VD HE A A A A BT I R R DG Y B 8 TR
TR AR BE O M AR K o B A R AR
HEATAE OCHE 23 B A B 5 R AS [ 1 2 K R B X -
0T B 32 AR Y PR AN TR

AH AR5 BT 22 B L 7E F R AR K R 7 0] 4 1 0P i ok
FREH 420 em R MR A BB A 7R M (R
=—0.97), HZHRMWHXREGER T B EKF(p
<<0.01) , HJF PR s B B A W) & SO T i S i
o BT A ROK S 3 8K S EOR L V4
HHOK BB E Y S KEACH 0.3% ., HIL,
A AR 53 WA ) 2 A ) S A I AR Y
B MR T A K A ik 2P D T B 4 R
AR

AR A HE BRI A JE 0 i o 4 55 30 b 3R 2 R
Xof Y L 3 ) A 56 (RP = — 0. 90, p<<0.05), 5
- SR RE A DG B AR 5 R AR BE Y R DG Mk 1
Jine DA HERT IR H 2 2 AR Ak R R AR W R AR Ak Y
PEECHCREY RS A BV R Z K&
WAV B KRB 5 m T 3R 2 KRR
JE B 728 Ak T X0F - A O R R B AR T S

TEAE A R BB - R I 55 O A0 B A7 R TEAH G
KRG Z [ A7 76 & AR OC O & B 1Al Y
A BB R R T B K (p<<0. 0D (R D,
3.5 BARIEMDHE PR GKE R

IR T L A K Gy S A R B R R+
SO S B TR B R BRIRFE R AE KR E
IFOITT & A T AR Ak (3% 3—4) . SR & & LA 40 47 7
% (Stepwise) Pk 3 H %5 1 58 0F W 52 me e K H 3k 21
EIKER A AR E RGBS AT BTt +
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S P ek 532 ) i S EL K B 8 3K AR R
B I 0 o 3R 55 AR OC PR 9 e 8 [ A D R L A R

PN HE A B A A A Y 18] 52 0 £ 8 o 08 78 A #) 5 22 A
T AR 5 TR

4 AREKBITETREZEREFFHEXRBER

A T H Flux Sfi, o Si Aif ey Airgy Tempzo om
Flux 1. 00
SfHZ() 0.69 1. 00

o St 0.13 —0. 09 1. 00

KH W . .
Alriem, —0. 26 0.01 —0.98" 1. 00
Alrgyy —0.48 —0.29 0.77 —0.67 1. 00
Tempyy em —0.97" —0.50 —0.12 0. 26 0.53 1. 00
Flux 1. 00
anzo —0.70 1. 00
Stri —0.90" 0.93" 1. 00

E 25 40 ,
Air ey 0.70 —0.98" —0.92" 1. 00
Alrgy —0.71 0.96" 0.92" —0.99" 1. 00
Tempzo cm —0.32 —0.31 —0.03 0. 40 —0.41 1. 00
Flux 1. 00
St 0 —0.03 1. 00
S[RII *0. 71 O. 70 1. 00

N ‘ .
Airiemp 0.97" —0.17 —0.78 1. 00
Airgy —0.96™ 0.23 0. 82 —0.99™ 1. 00
Tempyo cm 0.08 —0.95 % —0.75 0.22 —0.28 1. 00

(D x RoR p<<0. 05 BYRFKF; »x Rox p<<0. 01 BIRFEIKF. (2) Tempao en N LI 20 em Al 5 S, o 3L # 3R 2 KUK I & 45
Sfrn A 35 HFRJZ RKATAHXIIRIE 5 Adrieny R 3 Alrr AR TR .

x5 TEWRSHEXETFESDFER

g [] I 2 R SHAGHE RIS e F R BRRERE FHE MR P>F
U 1.093 72 0. 200 60 29.73  <€0.000 1
X, (Sfi,0) 1 0.271 11 0.037 31 0.537 5 0.537 5 52.80  <C0.000 1
X, (Sfrir) 2 —0. 054 02 0.008 85 0.162 '3 0.699 8 37.25  <C0.000 1
X, (Tempy o) 3 —0.050 93 0.009 97 0.158 0 0.857 8 26.08 0.000 1
X, (Soilip ) 4 —0.046 11 0.021 74 0.031 2 0.889 0 4.50 0.049 9

T A O B TE AL v ) A AR IR B T 0. 05 1 Ko e e

AR Ik B ARG 0. 05 19 KT,

DL S5 SRR 255 40 [ 4R B8 80 7 B b i 4 AN AR
St S R BT Ml 3R RSB N 5 K (St o) 3T 3 3R AH
X B (Sfri) 220 em I8 + B8R B (Tempy, o) F1 12 15
20—40 cm )2 KA BB (Soily w ) s AT LA ST S A [F]
IEpxE

Y (g = 1. 093 740. 271 1X, —0. 054 0X, —

0.050 9X,—0.046 1X,

iR AN = R P I g = N W U1 )
et FIRE O 2 B A VD HE - ST U A 5 i b
KAKARBAEH B ), U 20 em R+ 2R EER
20—40 cm PR HEK 5> i, R T LR R AK 4
F A )2 20 em Ab 7K 43 FOREE SR R X V0 HEAS
[Fi) 157 A5 1 S 0 o S R A . B b S B Al

HHEF T B E KT (p<<0.01 5L p<0.05) , ##l e
FERE R =0.889, A1 4 £ & Jy 2 1k B @ % K
(p<<0.05) , KU LFEIFWHE A LR 4 M FHA
B2 AL I )3 56 & L 5 e A IR O A e
PRV =N CINE oy 8= O S g =] e G e Nl
PLAZ FH IHASE A0 X6 11 0 T A 70 e - 12 I 1 5 6 A R[]
() H AR Ak RO AN [] 1) 25 8] 467 8 1 7 A= 1) B 28 5
A 88 Y6 LA L Aty i IR figt e

4 i

TP R — A A LA S R
T e AR Yy | S Sl W P IR ) AR AR Y R
3 RERI; o 5 L e W A 32 T A I AN S A
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5 36 &

[, NG A T Y RS B 2R BN TR e B B L
SRR A o BB AR AR AE — E R bR R
ST 0 AR A N B R AE TR R T R XX
Fofv155 B AT B AN (7] 3 IR A~ 52 DX AN R 22 52 1)
TE DAL ) - S O 17 08 A 9 32 2 PR 3R o o
IS IR BT R ARMRAET T Y b e R
B B A O AR M IE 58 3R B 9 2 18] 5 R AT T E Y
A 2+ AN [ S 150 A 7 S VP i 3 R 5 S i
JEE I AT [ 5 B AH OG5 & o FEASBIE 5T 3 R0 A7
M+ HEOR I R S 4 20 em (49 A G ME IR R B
F RS AR R R SOK SRR 20 em 19 £
Bk oy o iR B IE A S R L BT AE AR 0 2 1 R 56
SHEDA A9 52 DX 7K X R DA 0 S - S P I R
4 1 22 Lt B O AT S M A L 3K — 45 R ) D 1
N AP 7 R e 955 T A P 3t b 36 I 1% ) 52 Wiy D) 3%
R

R T8 DA D S A T B A e R AR 1) 3 2 e v
DB EZ R NS IS A N S S S B N R S =
FE/NRUEE B 25 (8] 22 S (0 4 AR Wy o f AR 25 o ad
WA T S E T o T A VD M N W Y S ]
S IR PERE A I TA) B A [R] T 2R AR (BT 2,56 2D
HA W2 A S i e . 5 20 AR AN v M - 3 R
RGP BN R AR Y 57 5 T 4 B A 2R K
SO0 2 A% 07 A 22 ) A S O R R 9 SR W 3 T
AR B R AT 3 3% R B2 0 3 ¥ 9 IR 7 AR BIR S 5k Ao
A T B 23 ) 22 5 1 S8 0 0 e ARt s . el bR
Ab T REE B B i R E AU S el T B U [
PN S R K O A 25 () 25 S S BT Vb HE b A )AL A
S P % e A T A S P T b S S S
Ecpiy i A s NN N CINIOW 4 S (A R o N T K S
IR Il rh A T - S8 0 87 3 3R ) H 728 i B 0L
fh 267 T 7 K 70 2% 11 i B I A ST Je 78 Ohy o i iy
270 R Pk B — Y i R AR A R HE A U HE
AR AL B H 8l 25 il A8 A B o 52 2% L DR R A [ B A6
4 H 3 25728 A B R OUIGE il 2 145 e A 7K B
WA AR R RE BRI 0T S B i (181 2) . B8 Il H 43 B 3R
B P 0 DA M A ST IR S R AR O [ B AR AR R
FIAS [) B 25 )67 BB 7™ AR A I 25 S B0 2 v o 3%
JERAOK IR 6 L1 HE 20 em TRAR A IR AR 3L [R]
SR DR SE ) 1R I T UL F) A4S 25 B 6 fifp B 2 I - RN
W3 R AR 8806 LA R JEIE o A5 B 5T 7 WTEE A b 3
F8 R i FEE ) WS Y ME TR AR B T R B AYAE  X D
M Y L R At AR T A R A A A IE AT
FAEAEHT

ARWTFE AL T8GR B B B v HE I XU AR A

BEEE LTS B 4 (3% 1) JLAB A B L dE T S T b
HEAS R AL 19 7K A3 A o A5 V0 HE 45 50007 4 S 0F I 11y
25 () 5 PR RGO . [R) BV A VD HE A (] 8 07 b b A B
TR s R A Bt Ar 22 50 2 i R
M A 0T 0 o 3R s ) S 5 ) R A . A )R
FE b PR AU HE A SR R [R] B | R MR B A
TS v TS RN - B V=Y = o S [ (E P
X 7K G F SRR P A A L A 1 B A D HE 1 L
WFIR FE A 28 (5—6 ) % — 28, o7 JLJF R 55 4F B
T B 225 28 S5 M R T AT A G s T ok T 5 b XA B
T AT LA i 70 HE 3R J2 S0 A7 0 R B L sk R ol
A5 - SR I 7 3k SR R A 5 S A R [ BE N A G R

5 &4

(1) 130 DA HE bR [R5 67 1) - 1 I 1 5
H 3 2578 A 7 A ) 60 A K i 38 2 310 O [ s 2 73
b E A K VD HE 2530 H 2h A A8 (G H 0
M s SOA R0 2 A8 Ak, T A A 1 A 30 R AR B 40
A5 B £ T H S A AR T — B AR B L
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