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Characteristics and attribution analysis of soil preferential flow in
typical stand of Mopan Mountain in central Yunnan

[.U Huaxing' ,.DUAN Xu'*,ZHAO Yangyi''*,ZHU Mengxue', TU Xiaoyun'

(1 College of Forestry Southwest Forestry University s Kunming ,Yunnan 650224 ,China;
2 National Positioning Observation and Research Station of Yuxi Forest Ecosystem s National Forestry and

Grassland Administration s Kunming ,Yunnan 650224 ,China)

Abstract: [Objective] This study explored the formation mechanism of soil preferential flow,revealed
the law of soil water movement in forest land and deepened the understanding of forest regulating hydrolo-
gy and water conservation mechanism to provide theoretical basis for water conservation and vegetation
ecological construction in forest regions of Central Yunnan. [Method) Pinus yunnanensis forest, Pinus ar-

mandii forest,Quercus semecarpi folia forest,and Keteleeria evel yniana forest in Mopan Mountain in cen-
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tral Yunnan were selected and the total of dyeing area and dyeing area ratio of preferential flow were ob-
tained by dyeing tracer method, Photoshop CS 5 and Image Pro Plus 6. 0 image processing software. The
characteristics of soil preferential flow and the changes of preferential flow staining area ratio with soil
depth were analyzed. At the same time, the physical and chemical properties of soil in each stand type were
measured,and the factors affecting the characteristics of soil preferential flow in four stands were studied
by correlation analysis, principal component analysis and path analysis. [Result] The main surface soil wa-
ter movement of the four stands was mainly matrix flow,and the dyeing area ratio gradually decreased with
the increase of soil depth. The phenomenon of preferential flow was obvious with development degree in the
decreasing order of P. armandii forest™>P. yunnanensis fores™>Q. semecarpifolia forest>K. evelyniana
forest. There were significant differences in soil physical and chemical properties at different soil depths
among the four stands (P<C0. 05). P. armandii forest had the best degree of soil porosity, water holding
characteristics and soil fertility characteristics. Soil bulk density of the four stands showed a very significant
negative correlation with the dyeing area ratio (P <C0. 01), while pH, total potassium content and the
dyeing area ratio showed negative correlations. Except for soil bulk density,pH and total potassium con-
tent, soil factors such as saturation moisture capacity, capillary moisture capacity,capillary porosity and or-
ganic matter content correlated positively with dyeing area ratio. The results of principal component analy-
sis and path analysis showed that the formation of preferential flow was the result of direct and indirect
effects of different soil factors. Among them,soil bulk density was the decisive factor causing the change of
dyeing area ratio and total nitrogen content had a restrictive effect on formation of preferential flow. [Con-
clusion]) Soil porosity, water holding capacity and soil fertility affected the formation and occurrence of
preferential flow. Soil physical and chemical properties were important driving factors for the formation of
preferential flow.

Key words: characteristics of soil preferential flow;soil factors;dye tracing method;forest hydrology;
Mopan Mountain in central Yunnan
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Table 1 Basic conditions of plots in different stand types of Mopan Mountain in Central Yunnan
o RE e P i
P Em mm mm taem e TP E BT AR
. . . o canopy Main trees and shrubs
Stand type Altitude Aspect Slope Soil type . .
density in the forest
AN AL BT AR 1A R
ir‘ﬁ&&ﬂt 2158 NW 15 ¥ 2 ) 0.73 P yunnanensis, Pyrus /)u_.\'hia s EZ.\']I(I{I"
P. yunnanensis forest Brown yellow soil zia rugulosa , Quercus aliena var. alie-
na,Alnus ferdinandi-coburgii
LS/ i B R ITE /AR |
i N o - | N
P. armandii forest 2 346 SW 18 Brown yellow soil 0.7 P. armandii,Cyclobalanopsis glauca
. . LR G A PR AR
L4 4 e FULER JCIPRE R
S 2904 NwW 16 . 0.92 Q. semecarpifolia,Lithocarpus
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mazret querCuS acutissima
N . WL T S /B AT
»E‘ = 7] i
L A2 4K 2292 NwW 20 Fr bR 0.70 K. evelyniana, Rhododendron delava-

K. evelyniana forest
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W NW R pgde A m . SW 2k PR 5 .

Note: NW is northwest; SW is southwest.
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A. Fixed observation plot; B. Experimental device;C and D. Vertical section stained image
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Fig. 1 Current status of the test site
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A. P. yunnanensis forest;B. P. armandii forest;C. K. evelyniana forest;D. Q. semecarpifolia {forest;

The numbers 1—3 represent three typical vertical dyeing profiles of the same stand. The same below
Pl 2 RS A L AN TR 43 2 Y - e o ik s £ IR1HR

Fig. 2 Staining images of soil preferential flow in different stand types of Mopan Mountain in Central Yunnan
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Fig. 4 Variation of average dyeing area ratio of soil

preferential flow with soil depth in different stand types of

Mopan Mountain in Central Yunnan
2.2 AEAMHRBTENEREBLER
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Table 2 Effect of stand type and soil depth on soil physical and chemical properties of Mopan Mountain in Central Yunnan
N I ok & K . o " . "
: Wake  papw SOEKERERAR g peenmr zeamr i
[H 2 " X L Saturation Capillary . ) . L
Initial moisture Soil bulk . . Field moisture Non-capillary Capillary Total
Factor . moisture moisture . . . .
content density . . capacity porosity porosity porosity
capacity capacity
AC S
Horsn) 20 654 174,0* * 482.2* % 17736 068.2* * 14 143 984.6* * 6720 210.6** 1599 279.0** 14 143 984.6* * 24 768 197.2* *
Stand type
= YR RE
gi)%(?:p%‘h 3658 880.9* * 468.5* % 936 576.4** 1902 664.9** 1079 447.3*~ 136 964.6* * 1902 664.9** 3002 368.7**
Moy R X
= YR RE
LIRRE 1478 340.6* 110.8* * 319 417.6* 456 980.2" * 373 292.6* * 179 665. 3" * 456 980, 2" * 899 741.5* *
Stand type X
Soil depth
i e LB LR R W W B
L. ! pH . Organic Total Total Total Ny .
Factor Soil aeration Organic carbon . . C/N ratio
matter nitrogen phosphorus potassium
AT S
RS 6395 736.6** 13259.4** 134668 414.6** 400 244 192.8* * 866 381.0" * 3 546.6* % 1374 783.0%* 1667 843.6*
Stand type
= YR RE
j:.E(*E 548 544,57 3790, 7" 75038 879.4* * 223 040 957.4** 402 272.6" * 4273.0%* 38 522,47 203 043.9* %
Soil depth
Moy A X
= YR RE
LIRRE 718 858.4* * 887, 7% % 30 577 225.1** 90 870 920.3* * 205 023.8" * 2451.2% 15101, 7%~ 201 187.1**
Stand type X
Soil depth

W RPEAE R FAH; » » £m P<0.01,

Note: The data in the table is F value; ¥ * means P<0.01.
WFFE X 4 MR LA PR AN 3 MR 4 fr
71 s AN R AN [R] e J2 TR B 4 8 B A oA A 22
5o MR 3 TN WFSTIX 4 FObk 4328 AL A 5 Y 4 B
PRI 22 5 W1 B, e IR S OK R I AR KR VB
Rp 7R | FH E] A L 6 L BRE MR AL B E 45 1 I
DA 4 H B A L AR bR T 23 1 s PR 38 2 T M

T AZ MR R B A FLBRE L 8 SUE i Rk
B, B R B 2R —3, L0~ 10 Al
20~30 cm 22K F . AIE 2B H £ HE Y B
J R OR[E (P<<0. 05) , bR R HEA AN, LW IR &
KR A AL B A A - g B P R A b B )2
TR 348 in FE A B a0 1) i 3
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Table 3 Soil physical properties in different stand types of Mopan Mountain in Central Yunnan

Lk — f B i) : . : i

e w0 (SO ki kit gkt n B8 B S G B
Soil depth Stand type Inlmal Bulk Satgratl()n (,apﬂlary F.leld Non-capillary ~ Capillary Total Soil
moisture . moisture moisture molsture . . . .

content density capacity capacity capacity porosity porosity porosity aeration

26.29 d 1.26 a 48.01 d 46,34 d 39.24 ¢ 7.10d 46,34 d 53.44 d 14.20 d

0~10 B 63.36 a 1.08 b 78.33 a 75.71 a 57.44 a 18.28 a 75.71 a 93.99 a 36.55 a

C 53.95 b 1.27 a 66.11 b 57.95 b 46.49 b 11.46 b 57.95 b 69.41 b 22.92b

D 35.89 ¢ 1.27 a 49.30 ¢ 48.16 ¢ 39.20 d 8.97 ¢ 48.16 ¢ 57.13 ¢ 17.93 ¢

A 30.28 ¢ 1.29 a 49.21 ¢ 46.72 ¢ 39.12 ¢ 7.60 d 46.72 ¢ 54.32 ¢ 15.20 d

10~20 B 62.21 a 1.17d 66.76 a 60.02 a 15.21 a 14.81 a 60.02 a 74.82 a 29.61 a

C 42,68 b 1.26 b 64.73 b 51.29 b 42,02 b 9.28 b 51.29 b 60.57 b 18.55 b

D 27.72.d 1.24 ¢ 47.59 d 41,20 d 32.01d 9.19 ¢ 41.20 d 50.38 d 18.37 ¢

A 28.25 ¢ 1.17 ¢ 47.11 d 42.54 d 34.78 d 7.76 ¢ 42.54 d 50.30 d 15.52 ¢

20~30 B 17,50 a 1.26 b 61.97 b 69.97 a 58.38 a 11.59 b 69.97 a 81.55 a 23.17b

C 41.68 b 1.36 a 65.06 a 59.65 b 41,16 b 18.49 a 59.65 b 78.14 b 36.98 a

D 24,37 d 1.26 b 49,36 ¢ 42.99 ¢ 35.34 ¢ 7.65d 42.99 ¢ 50,64 ¢ 15.30d

A 20.57 d 1.41 a 43.11d 42.20 d 36.12 ¢ 6.08 d 42.20 d 48.27 d 12.15d

30~40 B 37.99 b 1.21d 64.74 a 56.30 a 43.46 a 12.84 a 56.30 a 69.14 a 25.68 a

C 45.71 a 1.28 ¢ 62.78 b 46.00 b 36.64 b 9.37 b 46.00 b 55.37 b 18.73 b

D 23.40 ¢ 1.38 b 45.15 ¢ 43.95 ¢ 35.48 d 8.47 ¢ 43.95 ¢ 52.41 ¢ 16.93 ¢

A 31.05 ¢ 1. 12 a 16.18 ¢ 44,04 ¢ 38.21 ¢ 5.83d 44,04 ¢ 49.86 d 11.65 d

40~50 B 31.89 b 1.27 ¢ 66.75 a 60.78 a 47.92 a 12.86 a 60.78 a 73.64 a 25.72 a

C 45.64 a 1.38b 57.21b 49.31b 38.44 b 10.88 b 49.31b 60.19 b 21.75 b

D 22.45d 1.42 a 43.84 d 42.53 d 34.59 d 7.94 ¢ 42.53 d 50.47 ¢ 15.88 ¢

T A m AR B A L AR, C. BT AZ AR, D i L R 5 38 T R S R 0y - IR 10 e K AF 5 ) 8 0 U B RS /NG Bk R (R — 2 IR B R R Ak 43 1
HEH ¥ 2% 5 B E(P<0.05), F 4R,
Note: A. P. yunnanensis forest,B. P. armandii forest,C. K. evelyniana forest;D. Q. semecarpifolia forest; The underlined data in the table is the maximum

soil factor, Different lowercase letters indicate significant differences among stands (P<C0. 05). The same in Table 4.

x4 HPERELARRS X TENLZER

Table 4  Soil chemical properties in different stand types of Mopan Mountain in Central Yunnan

LW O/ S/ 0/ B/
+Z2WE/em BRI (g kg (g kg (g kg (g kg (g kg A L
Soil depth Stand type pH Organic Organic Total Total Total C/N ratio
carbon matter nitrogen phosphorus potassium

A 4.48 a 6.55 d 11.30 d 0.74 d 2.18 ¢ 10.84 a 9.18 d

0~10 B 3.74 d 200. 56 a 345.76 a 16.32 a 2.84 a 4.11 ¢ 12.57 ¢
C 3.88 ¢ 66.91 b 115.36 b 5.19 b 2.18 ¢ 4.11 ¢ 13.31 a

D 4.17 b 36.82 ¢ 63.48 ¢ 2.98 ¢ 2.37b 4.94 b 12.94 b

A 4.60 a 5.91d 10.19 d 1.40d 1.92 ¢ 10.74 a 4.23d

10~20 B 1.12 b 59.43 a 102.45 a 3.45 b 1.46 d 3.87d 18.99 a
C 3.93 ¢ 37.53 b 64.69 b 3.98 a 2.04 b 4.71 ¢ 10.17 ¢

D 3.89d 29.41 ¢ 50.70 ¢ 2.54 ¢ 2.24 a 5.15 b 11.71 b

A 4.63 a 5.73d 9.88 d 1.02d 1.85d 11.69 a 5.92d

20~130 B 4.42 b 52.39 a 90.31 a 4,73 a 2.35a 5.87 ¢ 11.20 ¢
C 3.93d 39.24 b 67.65 b 3.46 b 2.07 ¢ 4.62 d 12.20 b

D 3.97¢ 20.16 ¢ 34.75 ¢ 1.57 ¢ 2.17 b 6.12 b 13.80 a

A 4.76 a 3.36 d 5.79 d 0.86 d 1.83 ¢ 10. 33 a 4.03 d

30~40 B 4.60 b 33.67 a 58.05 a 4.63 a 1.74d 4.63 d 7.33 ¢
C 4.32 ¢ 26.77 b 46.15 b 2.0l b 2.32 a 4.73 ¢ 13.39 a

D 4.07 d 12.18 ¢ 21.00 ¢ 1.16 ¢ 2.06 b 7.25 b 11.27 b

A 4.96 a 3.87d 6.67 d 0.99 ¢ 1.96 ¢ 11.51 a 3.93d

10~50 B 4.50 b 28.01 a 48.30 a 3.03 a 1.93d 4.83 ¢ 10.73 b
C 4.30 ¢ 23.64 b 40.76 b 2.09 b 2.26 b 4.70 d 11.97 a

D 4.10d 5.92 ¢ 10. 20 ¢ 0.60 d 2.70 a 8.06 b 10.29 ¢
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Table 5 Correlation between dyeing area ratio of soil preferential flow and soil factors in different

stand types of Mopan Mountain in Central Yunnan

T PN 1 N T =
Py ZWAH FLTH T WOHH
. P. yunnanensis P. armandii K. evelyniana Q. semecarpifolia
Soil factor
forest forest forest forest
b Ak R
kA 0.148 0.962° > 0. 546" 0.963"
Initial moisture content
BRE _ . e _ ; .
Bulk density 0.763 0.834 0.634 0.658
I/ == =N
/LE*HTT7J(£ . . 0.750** 0.660"* 0.802" " 0.657**
Saturation moisture capacity
F At 4 gk
BRI . 0.648" 0.612" 0. 609" 0.604°
Capillary moisture capacity
+ ey M T NS
Soil physical 1] K B . 0.313 0. 405 0.922" 0.437
4 Field moisture capacity
properties
B N
IFEEALBUE . 0. 844 0.796" 0.013 0.728**
Non-capillary porosity
- e
BRARE 0. 648 0.612" 0.609" 0.604°
Capillary porosity
[ D BE
BALBE . 0.826~ 0.722** 0.395 0.722**
Total porosity
g A
LA U 0. 845 0.796 0.013 0.729
Soil aeration
pH —0.936** —0.923** —0.845** 0.176
ﬁ*}lﬁ?}% 0.934** 0.787** 0.925%~ 0.934**
Organic carbon
Ak A HL Organic matter 0.934** 0.787** 0.925" " 0.934" "
Soil chemical 4>A Total nitrogen 0.180 0.665** 0.960* * 0.936* *
properties 4% Total phosphorus 0.473 0.378 —0.497 —0.003
44 Total potassium —0.104 —0.527* —0,789* * —0.863"*
At C/N ratio 0.667** 0.669** —0.002 0.419

TE R PEIR WA REG « « 78 P<<0. 01 WFMEART- ORI E R FEA G * 78 P<<0. 05 W PR 7 ORI F 2 2 415G,

Note: The data in the table are correlation coefficients; * * significant correlation at P<0. 01 significance level (bilateral); * significant

correlation at P<C0. 05 significance level (bilateral).

e 5 ], Yot m AL L 5 b e B Ak M R LA
—ERA . s AR Y A L S
i pH ¥R 7R DG (P<0. 01D, 54 F K
BOBERKE CEBELBE . BELRE . SR
JE RS A LR S A LS DL R
TR A L W 0 3 IE A DG E R (P<C0. 01, A2 A AR
Mgt A S B A FEK R B LR E B E A
K(P<0.05), 5+ 5455 . pH e 8 2 T ¢ (P<
0.0D), 548 & i I 3 7UAH ¢ (P<C0. 05), 5 [ [

Rk A& A ME AN 3 (P>0.05), 5 HAth
4 HEP 7 B35 B M 3% IE A 56 (P<C0.01) . EilAZ
ARE et T B L 5 006 S KR B R KR VB E AL
B R 34 5 3 TE A 56 (P<C0. 05) , 540 F 47k & . H
REK B A LR & i AL & A R R
BEIEME(P<0.0D,. 5% FE . pH. 28 2R
FMA KR, B pH A8 & &1 7k XX R
W (P<<0. 01, &I ARARAEY g 6T R 5 T 1
R E AR i AR U DG (P<<0.0D), 5+
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55 SRR AR R B A M E R RO L B £
HegsdE pH 28 & A e o AR LG 5 A+
T8 R AH 56 3¢ AR L U B - B b M R SR S T Y
TE 1% AR

2.3.2 XHBEFHEIERLEAG IR >N E
6 Sk A 12 PR S = A S T 14 32 843 40 BT v 4%
Oy BVERAE B3 . R 6 I, AL 1. FE RS
2. EBA 3L ERA 4 MR IEEYI R T 1.4 A F K
Ay BT 22 BT R 90. 208 %, UL A 4 A 3 A4
s+ 8O S OB R A RUE B A 90, 208%, A
9. 792 % WfE B . Hoh, Fr 105 25 TR
K 63,459 % . W F2 4y 1 f g I ik £ +

F6 EPEEZURERDERTERTFTLEMSE

s AR e B A IR s R & . o E Rk 1h
A KT 0.8 1Y 4 IR e 2 oy 26 XL R /N HE T
IR R X (0. 9500, X, (0. 929), X, (0. 929), X,
(0.915).X,, (0. 915), X, (0. 914) , X5 (0. 896) . X
(0.891).X,(0.891).X, (0. 868).X;(0.833), H
RIEE AT X 11 A P R R s 15 K
B AR AE ) B A FE e 1 X 11 AN HER 4t
[ 2B — 2R A 48 bR . RS 2 7 2 DTk RN
10. 604 %, 78 pH (X, b A % & 19 1E 2 ff {4
(0.759) , UtH] pH 2HE F WA 2 MEZERNF., &
BAr 3 VEMAT A W Z TR RAE LD &
(X0 EAHBEFEAL 0.7, a0 4 D FEBS
B4 s T LA A B 13 A 3 R T RE 45 - b i
3 B A M JBOE - B O S U B S e B R T IZ A 9T
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Table 6  Characteristics and load values of principal components in principal component analysis on impacts of
soil factors on soil preferential flow of Mopan Mountain in Central Yunnan
S p Tk E/ % ZEMTTHRR/ %
Principal Characteristic X R . . X, X X X, Xs X
contribution contribution rate
component value .
rate ()[ variance
1 10. 788 63.459 63. 459 0. 868 —0. 644 0.914 0.929 0. 833 0. 891
2 1. 803 10. 604 74.063 0.014 —0.099 0.087 0.288 0.409 —0.021
3 1.564 9.199 83. 261 —0.082 —0.366 —0.235 —0.114 —0.011 —0. 289
4 1.181 6.946 90. 208 —0.188 0.505 —0.060 0. 106 0.151 —0.008
= o
- EIY X7 Xs Xy Xio Xu X1z X X1 Xis X6
Principal component
1 0.929 0.950 0. 891 —0.557 0.915 0.915 0. 896 0.284 —0.715 0.572
2 0. 288 0.212 —0.021 0.759 —0.014 —0.014 0.082 —0. 396 0.488 —0.653
3 —0.114 —0.167 —0. 289 —0.118 0.318 0.318 0. 316 0. 487 0.367 —0.215
4 0.106 0.078 —0.008 0.003 0.114 0.114 0.172 0. 666 0.044 —0.257

TE X0 WA B KR Xo o IR 5 X AR /KB s X B 5K s Xo . HIRIRRAR B X, AR BB LB Xo. BAELBE s Xo. SALBE
Xo. 2 HEE L X0, pH X A HLBR & 5 Xoo AHLTTE A Xop . 20 X 28T i X 285 8 Xoe. AL

Note: X;. Initial moisture content; X». Soil bulk density; X3. Saturation moisture capacity; X;. Capillary moisture capacity; Xs. Field mois-

ture capacity; Xs. Non-capillary porosity; X7. Capillary porosity; Xs. Total porosity; Xg. Soil aeration; X1o. pH; X11. Organic carbon

content; X 2. Organic matter content; X13. Total nitrogen content; X1,. Total phosphorus content; Xi5. Total potassium content;

Xis. C/N ratio.

16 A~ 3 K 1 55 e (o i B EE 9 B 43 43 B &
R S fros . HERKE (X)) BE LB (X .
EE R (XD CEALBRE (X MR K R (X)) |
SRE R (X)) A KR XD, EE R E
(XD VAEBBEFLBREE (X)) AW & 8 (X, )M T4
—Z MR 10 A e 5 e £ T R B (YD T ) 3
AR — S0, U6 I 2 A 8 R 5 e o T AR L A AR A
PEL ARG, Hoh, H R 4R K i Y 6 T B G R AR
T £ T A4 B e /N, B LB IR 2, B Y 1

TET AR EE T FH T 45 7K R 1 5 A S5 o 0 T R A AL B
FES P AR L I OC R B YT, R W] ) R K &2 B A
FL B i A )22 R BB 114 A8 Ak Xt Y 0 T AR EE A AR A AR
N IE RN 56 FR o S BB R A S Y i) 4
Fo pHX ) &8 &8 (X )M T8 2R, Al
JEE i (X)) VSR XD RA L (XM TE
PUG PR3 5 AN 4 3 R 5 e (0 1 AR EG ARRAIE 1] 3 7
e Ff1 R R O 58 L 9 A B T IE 80 U
AN 2 4 8 Y o R e A A T
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Fig.5 Principal component analysis on soil factors and soil

preferential flow dyeing area ratio of different stand types

of Mopan Mountain in Central Yunnan
2.3.3 ERBAFMEBEMAAGB RSN KT
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Table 7 Path coefficients of dyeing area ratio of soil preferential flow and soil factors of different stand types of

Mopan Mountain in Central Yunnan

AT MXERB  HEORRK

IEsSTREES (QE (N

Seil uctor Corrc]a»tion Dirch Path Indirect path coefficient (indirect action)

coefficient coefficient X, X, X; X X X1 X1z X3 X4 X5 X6
X1 0.413 0.653 - 0.488  —0.646  0.297 0.145 0. 256 2.557  —2.763  0.008 0.167  —0.750
X, —0.635 —0.902 —0.353 - 0.429 —0.203 —0.091 —0.194 —2.176 2.494 0,000 —0.086 0. 446
X3 0.222 —0.748 0.564  0.517 - 0.323 0.167 0. 256 2.547  —2.966  0.006 0.188  —0.632
X5 0.299 0.418 0.464 0.438  —0.578 - 0.127 0.099 2.466  —2.931 0.015 0.107  —0.325
X, 0.213 0.197 0.479  0.415 —0.635 0.270 - 0.317 2.452 —2.787 0.008 0.178  —0.682
X0 —0.292 —0.633 —0.264 —0.277 0.303 —0.066 —0.099 - —1.855 1.862 —0.036 —0.177 0.951
X1z 0.471 3.373 0.495 0.582  —0.565 0.306 0.143 0.348 - —3.841  0.034 0.137  —0.542
Xis 0.424 —3.903 0.462  0.576  —0.568 0.314 0.141 0.302 3.319 - 0.033 0.128  —0.379
X4 0.102 0.076 0.065 0.005 —0.061 0.082 0.021 0. 297 1.511 —1.710 - 0.049 —0.236
Xis —0.044 —0.256 —0.427 —0.301 0.548 —0.175 —0.137 —0.439 —1.811 1.955 —0.015 - 1.013
X16 0.210 —1.284 0.381 0.313 —0.368 0.106 0.105 0. 469 1.423  —1.151 0.014 0.202 -

HAERED R I AR T D JUR REURY)
B T 5 2% AL B rb B B R AL R R A T
H R0, FZWAZR X WY RREREN: RZ
M R0, KU AR X, XY REGMEEE. R
R TPREARAOTE 11 A R TR R

PP 2B/ HEF - X, (0. 332) > X, (0. 113) >
X; (0. 075) > X, (0. 045) > X, (0. 010) > X,
(—0.031)>X,; (—0.043) > X, (—0. 892) > X,
(—2.188)>X,,(—8.200)>X,, (—18. 543) . i@
RO IRIE Ry 11 A RN, A E (X)) 2
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