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Effect of burying different amounts of straw on soil water, salt movement, and

the spectral reflectance of Salix babylonico grown on saline-alkaline land
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Abstract; Salinization is the process by which water-soluble salts build up over the soil profile. Soil salinity is an escalating
problem worldwide, especially in arid and semi-arid regions. Plants growing in salt-affected soils may suffer from
physiological drought stress, ion toxicity, and mineral deficiency. These problems can lead to reduced growth and biomass.
In previous studies on saline-alkali soil amelioration, evaluation of the amelioration measures has focused on the influence of
soil salt ions and soil physical and chemical properties. However, this assessment is one-sided and does not consider

simultaneously the effects on the growth and physiological conditions of the vegetation. Burying straw in soil as salt-isolation
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interlayers is a widely used and effective measure for soil salinity control. The effect of burying different amounts of straw on
the amelioration of saline-alkali land and vegetation restoration was assessed by conducting field experiments on typical
saline-alkaline land in the ecologically fragile area of Ningxia in northwest China. The experiment had four straw burial
treatments. These were 2000 kg/hm*(T,), 7000 kg/hm*(T,) , 12000 kg/hm*(T,) , and 17000 kg/hm*(T,). The control
treatment was no straw burial. All the treatments were arranged in a randomized complete block design with five blocks.
Each block was then divided into three plots. The five treatments were randomly assigned to each block. The soil water and
salt contents in the 0—100 cm soil layer and spectral reflectance were measured during the Salix babylonico growing season.
The results indicated that (1) burying straw as a salt-isolation interlayer could significantly modify underground soil water
and salt processes. The T,, T,, and T, treatments significantly increased the soil water content in the 20—80 cm soil layer
compared to CK, and significantly reduced the soil salt content and salt solute concentration in the 0—80 cm soil layer.
However, there were no significant differences between these three treatments. The amount of straw buried in T, was low.
This meant that there was no significant difference between it and the distribution of soil water and salt in CK. Therefore
the salinity control effect was not obvious. (2) The results for the plant leaf spectral reflectance showed that plant growth
and physiological condition could be estimated from the results. Straw interlayers significantly improved the physiological
condition of Salix babylonico. The spectral reflectance results showed that the T, treatment produced the highest chlorophyll
content, photosynthetic characteristics, and nutrition levels. Other spectral reflectance parameters also significantly
improved compared to CK. The T, treatment significantly improved chlorophyll content and photosynthetic characteristics,
but was less effective than T, and nutrition levels were poor. Carotenoids content and the leaf water content were highest in
the T, treatment, but other parameters were significantly lower than CK. The T, treatment was the worst. (3) Burying straw
in the ground as a salt-isolation interlayer could affect the growth and physiological state of the plant by regulating
underground soil water and salt transport, and the micro-ecosystem environment. The results for the distribution of soil water
and salt, and the spectral reflectance of the plant leaves suggested that the T, treatment was the most suitable straw burying

amount for the amelioration of saline-alkaline land in the ecologically fragile area of Ningxia.

Key Words: straw burying amount; saline-alkali land; water and salt movement; spectral reflectance; Salix babylonico
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1 #RT7EE

1.1 WS XA

TRUGRE P 7E T B MR (A X 5 ST A T AKIZ (38°01'N, 105°57 ) |, J& PH b Eh Bt A= 254K 52 Sk B R AT
FEREHEM, T T EERE XS T AR, AR 8.3—8.6°C, BRI, Sl T, B
IKH D AERI K AL 193—203 mm, IFZ LT 7—9 4 AR BRI 70%, WK £ 28 kK, 4F
Bizg k5 1763 mm, 5RAZE SN FEN AR BISE, HIRFEE  24F H 1% 2988—3040 h, TFE N 176 d /&
fio gt R E R F b RBE SRR IMGVE , IR Rk 25% LA 1 BT E R 0.6—15 ¢/
L, 23 iV 4.6 o/kg VI I MB A ERFR 0SS K, M /KB RER TR 1.3—2.0 m, ANIRESH A - e 3LARHL Ak 1
Bl 1,

F1 AW T EEREHMR
Table 1 Physiochemical properties of the study field

s 7B c AR
SR Soil physical properties Soil nutrient
+ 1 Electrical . ‘ ) N NG ) . .
- oy M FT WEMbKE TEURE SUBE 0 R g e
(ds /m)’ Bulk density/ Field Capillary Total g;t / Total N Available P/ Available K /
ma T,
(g/em?) capacity/%  porosity/%  porosity/ % ( ;/lfg) /(g/kg) (mg/kg) (mg/kg)
NET
z/%%i 15.5 8.1 1.04 213 28.1 45.8 3.31 0.27 8.74 51.48
andy loam

1.2 Rt

R T RIS A5 — 20, SO 13K o AR 405 R 5 e MV E A i, A6 R I BE L X 21 HE
I, BRI R 3 8 5 AN XA, B XA MAR A 33 mx9 m, B AR K 3 AN, AN NE AR 9
mx9 m, A AHEB XL 6 m, BN FHEE/NXEI R 3 m, S FHVITCN 10 em 2247 0T T ORFEFFAE g A
Ak RIS AN MAT a7 b B Sk Xt R (CK) 3R T IEEEFSFF 2000 (T, ) 7000 (T,) . 12000 kg/hm*( T, ) & 17000
kg/hm*(T,) 5 5 FiALBE 5 Fl kb BEBRAS FH O AR, AR R EAHIE], 8% 5 Fab BEREHL B3] 5 A~ X 4
o RS/ NX R 1 AL AR AL PR AT 3 Yk, REFTIEMEE IR A AR MR IR AT AL 2, & S SRR A 2
SR RS RO R A i I, IR0 M N KB, RS AR RRZ 0 R RV E T SR A AR R IR B
Tl T TS LA R i T A IR o L I P 1 A PR B M 55 80 em Ab, VEHRAEM ( Salix babylonico ) VE RIS Ffr b
W4k 2 4F BT AR, MR AR T 00 5 40 BIAE 0.29—0.38 m H12.51—2.77 m Z 6], JF7E#k T Tosmmg . &1
ANIX P 9 BRI AR BT AOATIE R 3 mx3 m, ARAE7CHAE N 1 mx 1 mx1 m, AEFMRGEHEK , 2000
Pi 4 m, U8 3 m WEAYE, 7RI AET 3 K, SRS EA T N TR, P b, A 30 d KK HE— ik, ETR
EFIE 200 mm,
1.3 FEARES T
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1.3.1 HbF kiR

F 2016 4F 9 A 5 HAHE AW AR E LIRS, B/ X BEALIERE 3 AR, S PR A AR R
RAE 3 AL S ERE SR A BURE A5 3 B BE A+ 30 em (ARFR4) (70 em (G F 4) A1 110 em (%
+) 4k, Bt 0—20,20—40 ,40—60 ,60—80 ,.80—100 em 3 5 4N+ )2 A9 HAE, 385 KB A I A 2R AL T %
KA HHEHCE T EN ARIAT, KB A YA S AT, 33 2 mm i, DLEOK G 1:5 1248 H 3160
v/min 2/ IR 5 min, 53 5000 v/min 5.0 5 min, B MP-522 3¢ - B0 R AT HE 2% KA H 2
UK IR B L R A 3 b T A Y

S, =EC, 5 x0.064 x5 x 10/1000

K, S, AR i HEEHE (g/ke) s EC, s WK1 5 IR AR T8 (dS/m) .

THA AR R 9 SR Ok B SR FH A R AKX

SC.=S./W. x 10

K, SC, FRe | HIZEBIRIE (/L) ;5 S, Fnif i LEE-RE (vke), W, TR i L2KSEE,
1.3.2 b bt S

AWFFE M Unispec-SC JEHEAY (SE[E PPSYSTEM 2 &) ) il i iF i 5 S 63 , 9% 4 I 5 Y [l 310—1130
nm, TR B R 3.3 nm, KOG ROEHRBEN 100% , 584 B 4 ms, B2 FHERECH 3 K, MEM AR
) T S A 3 1 , 32 ECTOT o) B Ak B4 SR e AN AR B 3 AN TR AR BE R 3 BRIEMN, AR ER 3 A
- AR 3 AR E

JE 4R TS A AL R F MultispecS. 1 B 2GS R R(A,) o« APPSR T 209 12 UESL,
REAEHEAT A (R K & AR AL T2 I, LR B et 7 RRAE S5 F i 28, W3k 2,

x2 FHRPEAANRSEESH

Table 2 The spectral reflectance parameters used in this study

Ay Bt FEHAK SCHRA IR
Description Spectral reflectance parameters Acronym and Formulation Reference
5 E A (R;59 = Rygs)

IR E-S JERIE T ChINDVI = — 0 T8° [25]

Related to chlorophyll (Rys0 + Raps)

(R750 - Rsso)

() — (L 22 (EAE TR 4L GreenNDVI = (R * Rosg) [25]
BT — LB mNDys = ¢ RZ";R;R_Z;) [26]
M A WS = [26)
it poia - {on Zfen) (28]
e 1oty S = G >
e o e e i " >

K GRS IH— AT 53 AT, % SOGB4 T — B i oAb 3 A5 B 6 TR AT T .
R'(A) = (R(A) = RA)) /(A —A)
A, A, BB BBAE, R(A,) A, BDGIESURRAE, R (A,) RE BB — B il Bl . idEER 3 20
BB E L, TE 680—750 nm HAAELLIN SR, LT BHUE LK 3.,

1.4 Sitsrtr

RIS B e A Sigmaplot 10.0 i %ﬁﬁﬁ?ﬁ%ﬁ*ﬁff( one-way ANOVA) A AbHiR| 25 2 H L
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Table 3 Definition of red edge parameters

Name Parameter Definition Reference
EARURA=Y REP 680—750 nm JEi ST R — B oA 131]
Red edge position IR FN BRI BT X8 o A 4

ZLiITE A Avea of red edge Area 680—750 nm £L 331 6 3% — B il 43 B Al [32]
LRI Differential value of red edge Dr 21301 DX 35 P9 — B S A3 Y T A ) e R AE [33]
EARAT VA L 680—750 nm 1% S HR 1 — B o (E [34]
Location ’ IK /N BT R A K

2 HBREHW

2.1 A[FEFRSFFIOE T 4 K SR B A5
211 HHESKE

Bl 1R, CKARER T ARSI &2 R 3R Bk it D2 ) R IR 2 58 2 BRI, 76 40—60 cm 155
B, AR5 B - 2 R A I, R R E R K S s TR R, TR CK R HEK R 0—
20 em ZE 5B (P<0.05) , 7EHA HIEZ R ICH B 22 57 R E T 3T R T RN K& #55
MW, T, M T, BERE T 20—80 cm £ 2T /KE (P<0.05) ,FF H el T HU T 3K/ A i i, (145
2% )2 5 K R ) 3 R YR 2 0B T 7E 40—60 em IA B F N FETRIE A T SR, (EAR
Fm T HABAL P (P<0.05) , T, B ERE T 20—60 cm B 57K (P<0.05) ,{HX} 60—80 em /K &G i &
M (P>0.05) , T,F1 T,7E 80—100 cm A4+ 387K /& 1 i E KT HAALHL ( P<0.05) .

1347k & Soil water content/%
10 12 14 16 18 20 22 24

S CK
EEE T
XXX T,

20—40 |

40—60 §

+J2 Soil layer/cm

60—80 |

80—100 §

1 FAREFBFEEZET 0—100 cm T ETEKHEE

Fig.1 Soil water content of 0—100 cm soil layer with different straw burying amount

ANEINE FhE R A B E] 22 57 8.3 (P<0.05) ;CK: 55 FAXT IR blank control ; T, : HUEEFEFF 2000 kg/hm? | bury straw 2000 kg/hm? ; T, : I F% FF
7000 kg/hm? | bury straw 7000 kg/hm? ; T, ; I AL FF 12000 kg/hm?, bury straw 12000 kg/hm?; T, ; HFEFF 17000 kg/hm?, bury straw 17000

kg/hm”
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3o i RV R
M 4 ITLUEH CK AR T AR T i TEARBHE LA 1N KO &, LR, 8 &
RN RS ] LRI ERR)Z S, PR, T, T, T, 5 CK A8 HL e B W AR &
JZBER 3 i (P<0.05) , U EL Ay e T B A5 (8] 40 A i O, 45 )2 Z A 1, 0—20 em 5 40—60 cm A9 E:53
B A TR R KOT R PR RS FE R 2 LB R K SER RS FT I A R HE T 58 /0 B il R A bk Ve B RS FFZ LT
BT, T, F T, Z[AI7E 0—80 em [y 1 3FEEh /3 oW 22 7 (P<0.05) , T, #hr& S CK Z R TCH] W27 (P>
0.05) , RIAFSAF L i DR RE L ERE T,

T, 1 T, g 3 FRARASA T2 IR R (P<0.05) , HARE 12 20—60 em Eh¥ ik 1L CK 11§ 59.30%,
it )2 A R Mk B AL T AR, 32 R 00 A B I T A AL 3, A kst T M AE ) R IERAEE  (H
AbFE)TC B 3 22 5 (P>0.05) o T, WREFHAK )2 S Eh i Bk B (H7E 20—40 cm F1 60—100 em HYECRAUN T,
MIT,, T, A2 AERAE TR E S CK ML TCH B 22 5% (P>0.05) .

2.1.2

F4 FRERBFEEET 0—100 cm tET R HEERBBRIRE

Table 4 Soil salt content and soil salt solute concentration of 0—100 cm soil layer with different straw burying amount

W H Qb + )2 Soil layer/cm

ltem Treatments 0—20 20—40 40—60 60—80 80—100

oyt Ck 3.6475£0.6281a  3.1952+0.4461a  2.6965+0.2311a  2.7648+0.1457a  2.8309+0.4099a

Salt content/ ( g/kg) T, 3.7109£0.1774a  2.8997+0.2082a  2.5675+£0.2416a  2.5728+0.1675a  2.6181£0.1627a
T, 2.0917+0.2627b  1.49442+0.2468b  1.5664+0.1511b  1.3125£0.1930b  1.353620.0989¢
T, 2.2469+0.0275b  1.2379+0.0384b  1.4757+0.2417b  1.2277+0.1218b  1.417620.2868¢
T, 2.0885+0.1645b  1.5136+0.0836b  1.5136+0.3758b  2.102420.2557b  1.8128+0.1492b

RV VR B CK 2.0922+0.4606a  1.8332+0.2897a  1.6023+0.1678a  1.5118+0.0959a  1.5421+0.2815a

Salt solute concentration/ ( g/L) T, 2.1154£0.1293a  1.64962+0.1188a  1.5697+0.1448a  1.4145+0.1309a  1.4236+0.1068a
T, 1.2701£0.1392b  0.7665+0.1296b  0.7865+0.0861b  0.6880+0.1088¢  0.7250+0.0676¢
T, 1.2882+0.0234b  0.6874+0.0230b  0.7098+0.1641b  0.7049+0.0684c  0.8243+0.1269¢
T, 1.1922+0.1153b  0.8186+0.0517a  0.6497+0.1049b  1.2005+0.1530b  0.9726+0.0798b

[R5 BAT AR /NG T8 2R A B ] 22 53 1 35 ( P<0.05)

2.2 N[REIFSFFIEI A R SSRGS A5
2.2.1 MM R RUFDEIERRE

Bl 2 fin , AR BE T A s s th & et &
AR ST 380—710 nm P FIIELLARX 780—1000 nm A
ZE5t o AP G0 M0 B 1 i e i R Ak 2
T — 8 B R, A5 & ST 0 3 A AR ) RS G TE AE
fiE, AIULE 400—760 nm P, FHSEE X BA
S ZU I AR 5 ZU I a6 5 AT e I B O
BT CAAEI, S8 IX 550 nm 4b A —AS/INY S 5
I | #5EIX 450 nm FIZTHE X 670 nm [ 3T A A Tz i
Ao IELLAMER,700—800 nm A AT AYBEYL , 7E 800—
1000 nm FHEAL TR K, X F 82 o T (i
ZRZH LN 800—1000 nm &b 13T £1 40 3% B 53k B I S 4R
I, S BOGIE IR T IE KT e Ui
222 OISR —BH-REL

T MR 2 X S A3 AR i BRI, SR B A Y RV B Mk s 0 A £ S I 1 Y i i £ 5 SR 7
B ZE S, TR A AR e K AR G A AT — B S A A B AR AR /15 MR RS s ), R AH AL

0.6+

0.5F

0.4+

03}

JZ 51363 Spectral reflectance

400 500 600 700 800 900 1000

K Wavelength/nm

2 AEFEFEIE TEMR 5 M 2%
Fig.2 The spectral reflectance curve of Salix babylonico leaves in

different straw burying amounts
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MOEHERRAE , 32 m AR A SR MR RCR % il 1&] 3 40 0.015
JCBE B ST — B Rt 2 nl LUA 5 FhARBEAY

7 680—750 nm H9LT GBI P HH BUGEAFT, I A FF £

XERZHOE K G BAT 02 5 5 K ME L iy 5

WK BLEAR L, T, CK R I, b = A b a £

BT CK AR U . el U AT Rk E oous |
|

DB R /NIF 2 . T,>T,>T, >CK>T, .
223 ANBHL 0 , . . .
CLFRFIE AR ) S 5 G v B W i G RRAIE 22 660 680 700 © 720 740 760 780

L UTBMS LS SR e, P R 2 K Wancneth/om

Fatnnt F 2 SR B, RS I T oy iz B3 RRRFRERTRAARE (650750 m) 86
n-I_H“é%*@[%] ° m*ﬁ&ﬁﬁ‘%tﬂfigﬂ‘%ﬂ%%#mgﬁ’ I_TE::&; First derivative in red area ( 680—750 nm) of Salix
Y:E 680—750 nm ﬁﬁfﬁéliﬂ%ﬁo éliﬂ%ﬁ%}i HJ%/‘:E% babylonico leaves in different straw burying amounts

FEHEA a8 B E AR, M 4 AT LR 1, R

REBR LT B 40 2 B T 2B, T, Y 2T T A0 B | 21 70 W8 1 DA R 20 30 v AR 4 35 K T oAb Ab B ( P<
0.05) , LA B AL F KK, PR T, LT B AR TFALPE T,( P<0.05) , P Ak B 8] H A S 850F A FE7E i
FEF(P>0.05), BT 5 CK BN &AL, HAL L2 S50 T0 B 3 25 57 (P>0.05)

720 - a b 0.0150
c (% T T c ED a
[
g 70} 1 [ 1 < 00143 | T ]@ I
o= i=1 b
= 38
5 23 L {
= il
S 70t ﬁ% 0.0135 |
i) e
N N
E g
690 | 5 00128 |
b=
a
680 0.0120
CK Tl T2 T3 T4 CK Tl T2 T3 T4
0.58 - 760 . a
ab a 4
b b I b
» 056f I ¢ I £ 720 | [
on =
X3 I g
=3 S
o 054t g 680 | < ¢
- &
052} b 640 |
0.50 600
CK Tl T2 T3 T4 CK Tl T2 T3 T4
b FH Treatment

B4 TELEHEGNMNFLOSHEL

Fig.4 Changes of the red edge parameters of Salix babylonico leaves in different treatments

224 SR MRMIEIES

N[ RS FF AP X6 3 R 39845 2 A /K R A FR FE AN IR, 165 B A5 Ab B A0 3t R 3 3R 858 S R TR), T 51 %
i EAEYIR N R S G FRIRES DL S A B A AR I & A AR N AR AL S BRI S B IE S 8Ok A AR
(£5),

M2 R 0 — AL 850 (Chl NDI) DL e ot B IH—AL 2 (H 1550 (mSR,, ) S-SR &R A 22
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5 PR, J5 2R, T, 5 T, 19 Chl NDI{E R T HABAL B (P<0.05) 5T, T, /T, F1 T, 1) mSR,s {H 22 0] 25 57
BEHHEERT CK(P<0.05) , HA/NLEERN T,>T,>T,>T,>CK, LEOIT—1b 2 EAE #5440 ( Green NDVI)
DA KB R AT A — A B R A (mND o) #5554 38 8 ek LA AR o AR G220 O 22 0 Wi 3R T, LA
HRY mNDos il Green NDVI 22 5 /K P25 2815, T, 5 T, XK T HAWAL B (P<0.05) , Horp T, 0k, R W] T, AT
HE AR SR, W CK 5 T, Z A B2 5% (P>0.05) , T, B & K T HAAFE (P<0.05) , 20  1 H
T RS AT AT LA AR A A e R A BUAORTE, T, 5 T RO

x5 AREAAEEUIMNFIHEEREXEREHTL
Table 5 Changes of the reflectance spectrum parameters related to chlorophyll of Salix babylonico leaves in different treatments

Lt SR AR BRSO S

AbH The reflectance spectral parameters related to chlorophyll
Treatment
Chl NDVI mSR ;5 Green NDVI mND-s

CK 0.4631+0.0359¢ 1.6395+0.1085¢ 0.5754+0.0324ab 0.5959+0.0515¢
T, 0.4740+0.0382b 1.7220+0.1250d 0.5854+0.0349a 0.6008+0.0531¢
T, 0.5418+0.0349a 1.8971+0.1381b 0.5921+0.0362a 0.7074+0.0506a
T, 0.5240+0.0522a 1.9691+0.2229a 0.5791+0.0485ab 0.6566+0.0683b
T, 0.4452+0.0343d 1.8246+0.1151¢ 0.5622+0.0362b 0.5271+0.0451d

(i) 91 HLAT A J) - B3R AL 3R] 22 53 1 % (P<0.05) .Chl NDVI: -2 28 0 — L 454k, Chl normalized difference index; mSRg5 : 2 R 4 — L 22 {45
%, Modified red edge ratio; Green NDVI; 4% (04— {1k 2% H ALY FE L, Green normalized difference index; mND705 ; 85 B 4T 31 19— fL A8 9l 15 %5, Modified

red edge normalized difference vegetation index

2.2.5 HAEESEL

SEMTC KA R AG R SIPL) S 7 % I S5 80 ( PSRI) #B 2 520 88 D R0 & = m A i85 72 |
H1Z 6 ATLIE T, Ty T, A1 T,/ SIPL#f i 3 b CK YR (P<0.05) , HRK/NKEFR N T,>T,>T,>T,>CK, KW 4
PR RS A (0 A R M AN A2 8 | 2 5 e 3K EL (2 L R SRS AR 0 5 . 45 ALY PSRI 22 [H] 22 57
583 (P<0.05) , K/NERHETFS SIPL BYAATR] , 2E— 2 Ui T 3 — 2 e RS FF AT DL 3 4 v T b - )
MR N R SRR O, b T, 5 T RO,

b 2E SR (PRL) 5 5 E R P AR SR 2 0AHX, YO RS8R EDh, 8205 Sk
- # Z2AE B ) (0 W, TG AT A VR AT, BT LY PRI KA, Hob &Rk, &5 T, T, M CK
1) PRI Z ] JC 2 25 55 (P>0.05) , 1fif T, 5 T, 23 T HAANEE(P<0.05) , 28] T, F1 T, L H A A 37 1l L 35
WA R E S, KRR W) SR K 534 (PWC, Plant water concentration ) 4 1R & (A G 12
FoH T, T,MT,H W EREKRT CK 5 T,(P<0.05) , RWIEIEFE X1 EAEY) K 530 BE & A W 520,
T RS AT AT L3R 5 4 SR A AR K ok

x6 AREAEENMN R RISLIESHTN
Table 6 Changes of other reflectance spectrum parameters of Salix babylonico leaves in different treatments
S S EU Reflectance spectral parameters

b FE MR SREX(BNNIEPS Ko AR
Treatment Related to carotenoid Related to photosynthesis Related to water
SIPI PSRI PRI Wi
CK 0.9229+0.0073e -0.0305+0.0042¢ 0.0310+0.0138¢ 1.0104+0.0031d
T, 0.9367+0.0056¢ -0.0251+0.0027¢ 0.0295+0.0095¢ 1.0062+0.0020e
T, 0.9313+0.0063d -0.0269+0.0034d 0.0623+0.0077a 1.0149+0.0033b
T, 0.9518+0.0056b -0.0207+0.0021b 0.0543+0.0086b 1.0114+0.0025¢
T, 0.9772+0.0050a -0.0136+0.0021a 0.0311+0.0071¢ 1.0203+0.0025a

[R5 BA 7N ) B 2 R Ab B ] 22 5 8 3 (P<0.05) . SIPT . 25 F AN EBUR (B K 48 5L, Structure-insensitive pigment index ; PSRI; FH#) 5 % J S84,
Plant senescence reflectance index ; PRI ; £ ¥ 52 538 %4, Physiological reflectance index; WI; /K538 %4, Water index
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3 e

TEVGILER A a5 X, BRAIAE R B A A SR N T2k a3 AR o3, L3Rk ER B S I LA W 2 %
I HKFER 22 8] 38 A7 72 SE RV AE SQHK, R 43 LA 8k B K i shifi i A8 . Al Bk T 46, Hfbib
FE 0 HRZAR LY, 38 B 1R A AR BRAE T, [R) I SO 1 AR AR R A3 AR IR B T R AF A SR AR AL
R Pang BB SE FARFF S L 3 A 7 R AR < EUHE R A AR 408 DR R AL R R 0 SR 3 S A
T — 5 T, B AR RR R R RO LI R E TR R MR, RS AR L LB R,
B RS AT R S 2 AT T R HOK s A SRR AN B A I TR Rk e 2k A EAR AT
WA T Mo R ER . O — T, BOERSAT IS $2 8 T 3R BE I A AR SR 0 ARUR . BURS FPJS 4R T R IRAL
BRBE , & /K sl iBE , oy T B 0 RS AT 2 05 19 L3R o b e s B SRS ATJZ T 05, IATTREARR 1 AL AR
DX SR TR BE 0 IRZH AT LR RS AT, SR 2R FE IR B3Rk R A P 3 v 3 70 25 B IR e (L T
ATEAT b= LR R £, 280t — Bemf Tl s 2z e, HHEERIZ OB IR A ) 1 IR AR . ASE T T, 3
AR IRANERRCR | PTRER t TR AR R 2

AR PR R PG AL T R HIX K A 28R TR AR B K A DRt TE A% e PR A A il DAL B4 F i )
ZRA AT, BR T, SN AL =R ERS AT A AR B RS AT 2 105 & K s BRI A 2
PR ST EE AR B T 3P A U A REFE 2 LG BEK M AOS o  REAT R 8K A T —E W i
BRI BRSPS, T KA R B R, 34k SRS AR MU 145 )2 L3S K & B oA 1
AHIEFERMIREAT I AT B35 K T e 2= ¢ 805 K o B e e, O ELRE RS AP RO vl LU et T £
HE R K DO T M AE R AR A R

FIRHE GERIAL 7 o A A I AR ) A DR B0, B SRS SR MERf , (HAR A 2D SR BB JE 2R IR IS ik 2 XA )
I PR, AL TE R TR — A AR AR L DGV 52 W 19 B0 A5 AT R S A e > g DG 3% 43
Pk (3R 5 AMCHE Jeft MER , I B, sl — Ul @ R e 2 M R &5 Ok S B LUOES
SFAEFARDL, YA TR B IRERE DAL AZ A R PR BT A I, 225 R R O A R R S A R
A, e B9 ER 0 AR B TR B 2 S BUE Y R L& (R & BRI, Y 20t & G R & 5
SERBURE YA BR DL AR b TR, R POl @RS TR AR AN A AT A e AR 1) A R SRR
DU, KB AT LA e A0S SR8 DR i 13 70 K SRR B0 W) S 1R Perivelas 55 AEE ST, AT A 1 B2 Wit 7K
e AL TR AN AN RE S RN TR R S KR R Sh A I, AR BT AR A R Ko
Lot EREI ARG WA AEPE T, T, M T, 09528 X IR AR bE , g 3R 73 T 2K BRI DA g
Fr oK RIS AR B SRR X2 1 15 52 T R Bk R EA BUR A1

HISC RIS S BUR BRSSO, A SCRI T TRI 2R L B S S5 D1 S B 15 285 3R A7 Se R 22 001) ik oy T b
JCTE SO ST I SR AR RE 45 A8 A% R 1Y) 2 0 R B AN TR ), DRI 2% i 2 B0 AN [T 46 A
Fr B JRERE B B)Z | I TR IR 1 B A5 ) BUR M E R AN TR Y, 23 B I S B 25 22 i S S D615 S 4 25
R AW A FE T, TR T, (R R 43 A ek BRI T AIG, A0 B T, R T 6 & (6 R & R ADG & HR e
AL EE T, T R KO S B RGE  SR 2R DGR SRS R A T, A b R A BOR S AR A T
AL T, BT SR o R 0 IR AL TR (E i e b R S S RO e e oA
R GED DR BRR, ATRER b TR 2 | 5 AR R i SR R Y, RS R
HR M0 5 RIS R A —E BRI DG | LR R R i v 2 AR M A (B R & RO S VR T, A L)
HERAEE . W7 E A i BT R B X 2 AT e B8 S S e B S e A B, vy ER a8 Al 2 7 it
oA ERMNE R, BEIOCREIRE ), O & A, B T AR EE ™ . SENREAR
e BB R I I A ] B AR A RIAE BE R 09 3K £, 370028 0, il BE AR AR AH ], b AL 1) 2R PR D
Je DA RIREE A ER G R, TR e 3 e 68 B 0k B 5 ot B AR 9 S SR D63 A SE PRI S AN IS T A
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WU R P F B 202 T B - SOKCER 0 AN RRIE L T, TR T b 0 5 X BRALAT e
20—80 em - J2 A K AR L 4G, B O REF 28] T 2K IRH 0 A s #50) BE(E T 0—80 em +J2
MR A RORR YA O, BRI R A S)FR B BAER T 1 b AWt X T MDA K B, T,
T RO BT, 6 B SRR . T, Ty T, AL SRR ) T 2 KB B AR, E = A 30 A
BE2EN,

S A R R S ST IS Mt TR 1 B A SR A e, ASFGE T, R R P B0 i
K4 RIS B R 1, SO R FE 1 AR 2 7 B e T 0 A B, A
GErPHUIREFER 4 FUALSE T, AGTERINT HOG A (82 A FER R, e AR B TR AT, FA et 45 S 4
BEHE ., T, B E ST G S R A A (R RR N T, FLE SRR TR
Z AR KA A B AL TR BT (R A i 2 TR RO A R A S I T, b R
2%,

74T BUR RS FF TG AL , 2 X T K i B e OB 25 7 e SRBE 0 I45, B 3 b
KRR, S5 T KR A S LRI IS R OS5 T, 5 B ) B X 4 o B v A 7
RS FFHUL L,
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