5540 B 11 1) *E &~ 2 Eild Vol.40,No.11
2020 4F 6 A ACTA ECOLOGICA SINICA Jun.,2020

DOI: 10.5846/stxb201904150753
W, FE ST 2 VRIS SRR 25 e SCLL A AL X A S I KBS B 5 R i O R 0 A B A R . A 2544, 2020,40(11) :3706-3714.
Chen J, Zhuang L. H, Mu J H, Zhou J S.Relationship between vein density and leaf nitrogen concentration of Dodonaea viscose in response to habitat

changes in rocky desertification area, Wenshan, Yunnan.Acta Ecologica Sinica,2020,40(11) :3706-3714.

EEXUAEARERTFHREESH A BX RN
A 5 1 W R

BB, Eas hakde A

BB S BRI 2ERE, SC1 663099

FEE AW BRARRAE R S 52 09 AR AL S R 2 W R AT A, R S UE I R S5 4 v Dk R 4 R AR A T BIEAR YR . 1%L
PR A S (N, ) FIEAAL R A S (N, A DR S i, R ICE B a8 Rk R B i i, 8 T 2 X
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Relationship between vein density and leaf nitrogen concentration of Dodonaea
viscose in response to habitat changes in rocky desertification area,

Wenshan, Yunnan
CHEN Jing® , ZHUANG Lihui, MU Jianhua, ZHOU Jiansong

College of Environment and Resources, Wenshan University, Wenshan 663099, China

Abstract: Changes of vein traits and leaf nitrogen concentration of plant affect the formation of leaf economic spectrum,
which provides a theoretical basis for verifying the construction of leaf vein network function in leaf structure. The mass-

based nitrogen content (N, ) and area-based nitrogen content (N __) were used as leafl nitrogen concentration in this

mass area

study. Principal component analysis and linear regressions were used to determine the relationships of vein density with leaf
nitrogen concentration of Dodonaea viscose in three natural habitats. The study area was located in the rocky desertification
area in Dongshan Township, Wenshan City, Yunnan (23°54'N, 104°58'E). According to the light condition of forest
community, D. viscosa population was divided into 3 microenvironments including open areas of forest (1), forest edge
(1), and forest understory (III). We sampled 10 (10 m x 10 m) D. wiscose plots from each microenvironment and
investigated photosynthesis of the plants and environmental factors at three gradients. Three individuals of D. viscose were
selected in each plot. The leaf area, leaf dry weight, chlorophyll content, vein density (VD) , N___ and N, of 12 healthy

area

leaves from 4 directions in each individual were measured at laboratory. The results indicated that specific leaf area, total
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chlorophyll content, light use efficiency, and N of D. viscosa increased gradually along the gradient from I to III in arbor-
shrub community, while the light saturation point, light compensation point, water use efficiency, VD, and N__ decreased
gradually. The net photosynthetic rate (P, ), transpiration rate (T.), stomatal conductance, and photosynthetic nitrogen

use efficiency increased firstly and then decreased. There were varying correlations between VD and leaf nitrogen content.

sssss

III (P < 0.05). The correlation was not significant between VD both N_,_and N__ in Il (P > 0.05). In the open areas of
forest habitats, which were characterized by strong light intensity, D. viscosa had a higher VD, N__ and lower N than
those growing on forest edge and forest understory habitats. While the opposite patterns were seen in the shady habitats,
reflecting the strong leaf vein plasticity of plants in rocky desertification areas and its balance mechanism with nitrogen

utilization traits.

Key Words: vein density; leaf nitrogen concentration; light condition; rocky desertification area; Dodonaea viscose

Mk 5 R SR AR M A TS A B R B IE AR A B A SR R [E 8 R TR D Re e TR
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B T R Rge b B R KR RIS TRIER TP G B8 S5 S BE R 28 AL, I DK 2 B 2 i ik 3R 2 vh B O B Y
b, A B TS 26 B AL T A AR MY A A R B FEAR KR Bk T M R RDGE 7 K5 MR 5345 )
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B HR R ALV SR SRR T R B S N, RN, R R T R A I I 4 R B Y
Hy s

TE T IEBRE WA TAL L I, TSP PR AE S AR RO Bl % 75 S 25 AR S IR 7 R AR 2 AL TR IR
— ST BRI E | T R ) B R R A BRI R AS A Ak . DG IR | R R S R s 25 AR B SRR /N AR
B, (AR B BT IR AR IBOR A 52 S BIR T, AR TR I A e 43 TR 0 p9 KU, O 1 B B B AR A S B 1] T A
Jhkeas BE RN S B BT L], R A I B A B ] 8 B4R v AR I RCR 5oba R i H
100 S ) A B PR I R R B AR TR RS A AL X R R S R G R A
WL, A7 B TR T A ) A R T B i T S AL

% Z2F ( Dodonaea viscosa) X A43MN , A3 FNE G SRR, TR TR R TR Y, i 52 w4
R, SR TR A AR I I S BRI ZE KRR K AR A Xl A 2P A 45 Ak 22 T ELA A L 8 Y
ASTNRE . ARk [ N Ah s ISR Dk B S 0 DD RE MR 1 5C R AT T KB RIBESE, BN RGERY I
W TORTE RS T ks B (R ML SR A5 X SR AR I M A A R T R A A RN ks R
TEM FUHSE RIS AT R SR IR A R B S e ARt B ke B S A R R
HAE ; Huang 451538 55 X6 REAN BRI 26 1F T b 5 IS R 0 C A AT ST R 3R, e I ks BE 1) R 3 s L4 e
KRG BUFIZ i , Baresch 2550 52 Hy R0 56 (6] By B 22 MR [RDGIREE T ARARAE Y it R 254 AR 5T R T, fi
FIRURE T BRI B T4 AR KA foc s b ko B AL B AR R BRI R R iR £
B PYEAE R A S R TP AR AR R X R K R E R S RO I R T RE IR AN e ik
THERFE A RE M RS TR R TR LR A7, (H S 70k B2 T i R AE R ot bR (0 A 35 2 5 X
MRFFRAETRNA T HAT B R [ A 5 A2 5 T IR BE S N, N, DI B IF 93 e A 3, AR S
ARR = SO AL DO R R AR BE T 458 7 B BE A 80 & B i 284k, B TE SRS A=
PR EE 502 IR B DG 2R 487 A AR DX oK A G5 8 SR A G ] i 5 e L
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1 RMEXFARTE

L1 5 IX AL

WFFE AL T =R SCIUAR L 2 AKX (23°54'N, 104°58'E ), 14K 1315—1788 m, AR ¥ 16.11°C, 41
F7K 2 989.30 mm 2247, AR 347K & & 1780.20 mm , FHXTICFRIA 309d,, +IELURLIGERLI 6 4 K+ 0 3, pH {H
4.5—5.5, FHP A E KT B SRR, DB A TR REAROKR N |, F A 425 F ( Dodonaea viscosa ) R
*(Delavaya toxocarpa ) | HEH AR ( Pistacia weinmannifolia ) | =plyia ( Sophora davidii ) | N S ( Rhamnus
serpyllifolia) .75 % ( Prinsepia utilis) . K ( Pyracantha fortuneana) .z Fd ¥ ( Pinus yunnanensis ) | 7% P4 &f A
( Cupressus lusitanica) 524 )\ (Alnus nepalensis) “FFEHY)
1.2 PR E SR A ik

T 2018 4F 8 H 10 H—20 HSgliFEJr A, HeT e ANIRBE AL | 78058 DXL 3 I A M B LA A ]
P ARF A1 (1) ARG (1) AR (1) 3 A4S [ SRR, 28 32 1o o0 BT R B, 56— 2 o3 32 8 S e - B DR
DUADGIR SR, Forp 1 2 5 B SRR G R 32 IR 1, DG & A U 5 (Photosynthetically active radiation, PAR)
S d BRI P, 5 R FE e T RS B T PAR BRI RIS AU A A R
B 3 AN R B R A SR B R R (R 1,58 2) . WO HIAE SRR TR T DA A
RO AR R (B P B |2 AR B R 3K 3 A AT AR S 5 T, AP B |25 00 B - 3K 43
PR s , OG B A7 A3 SR AV IR A AT, PR b Ak DY i , AR SRR O AT W MRS 22 18], 78 3 Fh A= S5
Ho3BE 10 4> 10 mx10 m FEJ7, B3 30 TS, SR X0 B MRE DT e I 3 BRAES 7 (R 1 8K) , 3590
R FE A TP AMUZR (R P8 AL 4 S A ARG B M BE 3 it R 3R 12 5 SRR TR AR,

x1 ARERERFRHENTERT
Table 1 Environmental factors of Dodonaea viscosa community in different habitats

H: 3% Habitat

WEHF

Environmental factors Wi (1) MR (1) AT (TIT)
Open areas of forest (1) Forest edge (1I) Forest understory (II1)

T4 Altitudes/m 1412 1425 1430

¥ 10135 Slope gradient 79 ,28° Vi fRE ,21° Jt,25°

AR Crown density/% 44 61 82

S A sk T

et o 1272.1735.69a 835.64£23.74h 366.53x14.91c

Photosynthetically active radiation/ ( pumol m™ s™")

1+ JZJE ] Soil thickness/cm 11.4+0.58¢ 23.6+1.05b 28.1+1.31a

KASIREE Air temperature/C 27.920.7a 26.1+0.5b 22.7+0.4c

2SS Air humidity/ % 55+2¢ 76+3a 81+3a

+BEE /KA Soil moisture/% 24.02+1.27¢ 30.71+1.35b 33.42+1.66a

[R5 A [l TR 2R AR A2 B2 22 57 (3% (P<0.05)

1.3 LRIk
1.3.1 HERERDES S50 E

PEHE 3 MIERIRAM 6. 00—18: 00, FHAEH#EA AL (LCpro+, ADC BioScientific Ltd., UK) #4173 MA:5%
FEEARGR ST R 25 AW B S AR - A D, IF [R) 20 0 I 0 skt B 3R (P,) (2RI R
(T) SALFEE(G) SFHASH, B2 h W 1 vk, 2R IEME 6 WK, 45 R BOF-E ; SR 5 124 FE b FH AN BT 15
HEAT )R FE I & [ RAR IR S EE A 3 UK A IS s I Aok i RIS A A R (mg/g) R
4 AEHLEE AL (KJELTEC TM 8400, FOSS Lid. , Denmark ) il i€, JtHEF JH 2 ( Light use efficiency , LUE)
(%) = P,/PAR JK5FIFHRCE (Water use efficiency, WUE) (wmol/mmol) = P /T.,
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R2 TRMEEFHERS D
Table 2 The principal component analysis of different environmental factors

F /3w AT Principal component (PC) loading value

3% [ F Environmental factor

F4r& 1 PCL FrEE 2 PC2
Y 14) Slope aspects 0.925 -0.276
BRI EE Crown density/ % 0.874 -0.089
A4 %R ST Photosynthetically active radiation/ ( umol m™2 s71) -0.941 0.226
+JZJEFE Soil thickness/cm 0.977 -0.080
+ 345 Soil total nitrogen/ (mg/g) 0.378 0.909
KSR Air temperature/ C -0.911 0.122
2B Air humidity/ % 0.680 -0.009
e KB Soil moisture/% 0.878 0.428
FHIE{E Eigenvalue 5.668 1.163
J7# Variance/ % 70.846 14.539
ZTIHRE Cumulative/ % 70.846 85.385

DG 7 R 7 ) R 92 00—11: 00,38 it LCpro+AEHEHI RS, BE 14 4~ PAR BHEE(0,50,100,150
200,400 600,800 ,1000,1200 ,1400 ,1600 ,1800 2000 pmol m™> s™") il & HiBFIHOEA AR 3 IEE I
{E. LA PAR Jgfiittll, S5 s A o h 2 ) GV HDGma 7 i 4 05065 M DG 7 ith 26 07 e, #5306 A A
(Light saturation point, LSP ) FIY:#Mz2% 45 ( Light compensation point, LCP)

1.3.2 Wi BE

VECBRIC T 0 B A i B, FHAR R B K- SRR W € =, il it 5% NaOH (1 SR AT A 2208 B, O T A 20 i
SRyt KA 2 53 T BECIR A (A AR 52 f 5% ( SMZ168-BL, Motic , H B -t ) B LI - ik s g 6 4% 3 A4
PREFFABE AR A B (R T Sty B F RS, SR EX Motic Tmages Plus 2.0 BF3RAF4SA R R ik Bk iy B B, i ik
W (mm/mm?) = PR/ B T AR,

1.3.3  port i A2 2R 5 I E

P HOEH AL (CT-202, CID, Camas , USA ) I #EAT B R0 i R I TRTER, 4 it gt 22
P 0 T, LRI TR SLA (em®/g) = WHIEIRY/ T E, SR 3 E iR FH DS ER R ERG 6 e
H(UV1700, BEAAHE, D E
1.3.4 MR RNE

B R e ot 2 0E 5 S AR, A Vario EL T Y 5T K 43 #71% ( Elementar Analysensysteme GmbH ,
Hanau , Germany ) ] 22 507 Fi i AU & B N, (mg/g) 0 R E A B A & & N, (¢/m°) = N, x 10/
SLA"™Y Y64 R R %% ( Photosynthetic nitrogen use efficiency, PNUE) (umol mol™' s™') = P /N __'#),

1.4 Bdlaabdiir ik

AHIFFE A SR AR BE 4R Microsoft Excel 2013 283, 3 4N B B AR AR MR- (B 0 25 572 L
BRI R IT 2500 (a0 = 0.05) 3 SR J5 R HIZME 1A 0 738X AN [a] A 558 22 587 i ik s B A /085 1 1Y O
RIS, BEEgTi A2 E 55 B SPSS 20.0 % oringin 8.5 #A45E R,

2 ERE5S

2.1 ARAERERZRTHEGSEINEL

W 3 Frow, it f 2R R BB i ORI AL JERME s R R AL T KR HRCR AL AR A
FHECRAE 3 MBI 22 57 3 (P<0.05) 5 HOLA BURTEMR S (1) 504 (1) AR (1) Z [l 2 A 3% 22 7
(P<0.05) , MMiAE I A1 FERBAHIE (P > 0.05) . MBI HIARIK BIARS AT A85%, Lot A 4R R B it
TEREFI AR E R 3 P RS (1) B0 H (1) 209 BT+ 16.519% ,14.95% F1 92.45% , KT (111) Bk &
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(10) 5390 _EF+ 21.12% (15.61%F11 58.82% ; JEARUFN s SGAMEE AT K50 A AR B i 3 RSk (1) R T
B4t (1) 53500980/ T 11.68% ,25.90% Fi1 25.57% , AT (111) BMRE (11) 53 398/ T 36.52% ,27.93% Fi1 13.76% 5
ERTHOCHHE KB HR SILSERETHERE U B e A (1) WEA KA, R
BIEAPHEIR A 55 v i SRR A R S8 | RE RS AE N T AN AR B

®3 FAEERERTFRESB(FWHEARMERE)

Table 3 Leaf photosynthetic parameters of Dodonaea viscosa in three habitats ( mean+SD)

5% Habitat I 1 111

LE T AR Specific leaf area/ (em?/g) 74.86+3.92¢ 87.22+4.57h 105.64+5.18a

43 2% 5 1 Total chlorophyll content/ (mg/g) 2.34+0.10c¢ 2.69+0.11b 3.1120.13a

SEA A Light saturation point /( wmol m™2 s™") 1315.97+63.68a 1162.25+49.72h 737.84+30.19¢
JEAM S Light compensation point /( wmol m™2 s71) 18.80+0.95a 13.93+0.61h 10.04£0.48¢

#tA % Net photosynthetic rate/ ( mol m™ s™1) 6.73+0.46b 8.56+0.52a 5.94+0.35b

ZE M 7 F Transpiration rate/(mmol m™2 s™!) 3.06+0.12¢ 4.52+0.19a 3.65+0.15b

AL Stomatal conductance/ ( mmol m™ s7') 0.24+0.01c¢ 0.35+0.03a 0.29+0.02b

IR FIFHALCR Water use efficiency / ( pmol/mmol ) 2.20+0.08a 1.89+0.07b 1.63+0.06¢

SEHER AL Light use efficiency /% 0.53+0.02¢ 1.02+0.05b 1.62+0.08a

[RIAT AN 8] A s ANl A 55 25 5 W 35 (P<0.05) 5 111 I 43 36 /R 0 Ml Mk AR

2.2 AFEAERREZR 7 S A& w2k

3R AER TR K E S A S EFEREZER (P < 0.05,% 4) , FEEV # (1) ¥ RS (1) Ak
(L), = F Pk %5 BE (Vein density, VD) (N, 375 B 0 A9 35 08B 35, ARk (10) LLW™He (1) 20wl 2 1
16.20% 6.11% KT (1I1) FARZE (10) 235000870 T 8.25% .8.84% 3 N, 5B i iy sk 14 #a 3 ARk (1) LI M (1)
KT 9.59% BT (1) UMK (1) 3K T 10.45%, AL, VD 5 N, fFE—BEm Ao s N, A&
LS A =R

R4 FRERFERTHREESHESECFIMIRER)

Table 4 Vein density and leaf nitrogen concentration of Dodonaea viscosa in 3 habitats ( mean+SD)

bR ks PN TR LR VATOR AL s
Habitat Vein destiny/( mm/mm?) N e’ (mg/8) N yea” (&/m*)
I 9.69+0.33a 17.11x0.41c 2.29+0.07a
1l 8.120.25h 18.75+0.54b 2.15+0.05b
1 7.45+0.21¢ 20.71+0.59a 1.96:0.04c

[RIFAS [F] - B s AN [l A BE 25 5 1 3 (P<0.05)

2.3 A[FASRZES K S A BT A S RO R

3R ERT VDN, WIRRWE 1 iR, 55 VD RN, FEW Hb (1) AT A (1) 2 2 8 2%
AR (P<0.05) , FEMRGAEHL (1) 35 M TAH EOC R A W35 (P>0.05) , WAEBE TARIR ) 1IL, 77 B b 4
XHEZ TN, e WAREC R B 9o, 4255+ VD B/, N, 8N, 510 A I AR B, AR5 T AR VD RSB TR
BAWBIKT N, BB TR 452F VD MN,, 2 [ B B 2 R 56 5, AR 3 1T R 425 F VD Rl
N A XK, VD RN, RN B E R AU R
2.4 A[FASE RSP K S AL AR A S A OCR

ANFAAEREZF VD M N, BIRRWE 2 for, 4257 VD M N, FEW H (1) FARS Fedb (1) 12 8 2%
IEAHGIR R (P<0.05) , TEMRGAEHL (1) 35 MIEAHCOC RN I35 (P>0.05) , WAEBE TR 101, 7 B AL
Wik, FM VD #oOk N, WK RS —SAE ) VD B SRR T TR IO X NV, BT K A4
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LM MZESRT VD fI N, ZEEA BEABESCR S T JEERT VD F N, R BN/ I 8 X8,
VD FI N, 2 8] A 8 25 B B

87 y=-1.889x +42.015 192 y=-1.176x + 30.181 164 r  »=-0.637x+20.635

‘B R>=0.535 ' R*=10.356 ° R>=0.712

g P<0.05 P>0.05 P<0.05

T o147 L e o 144 | ¢ o 123 | L)

EMT 8 ~ ~ . o

B

§7) o0

g 107 9.6 82

o

g

o)

>

=67 | 48 4.1+

& o

= I 11

=

& ™ V

2.7 : : : ) 0 : : : ) 0 : : : ;
13.5 155 175 195 215 12.5 15.8 19.1 224 257 9.5 155 215 27.5 335
B R (A Mass-based nitrogen content/(mg/g)
1 AEEBEFERTHRZEESAMREHRSENNXR
Fig.1 Relationship between vein density and N of Dodonaea viscose in different habitats

187 ¢ y=2.552x+3.846 192 ¢ y=3.174x + 1.162 164 - y=3.675x+0.245

k= R*=10.678 R>=0.179 R?>=0.739
E P<005 o P>0.05 | P<0.05 b

E 14.7 144 | L 123

= L L -

5 107 96 o oF 8.2

g ° [ ) .:

> L J ]

w67 f 48 | ° ¢ a1 b

& o

= : I ~ i

27 1 1 1 ] 0 1 1 1 J 0 1 1 1 ]
0 1.3 26 39 52 0.8 1.5 22 2.9 3.6 0 1.1 22 33 44

B HE AR & B Area-based nitrogen content/(g/m?)

B2 FAREEFERFHEZTESEMARHESENXE

Fig.2 Relationship between vein density and N, of Dodonaea viscosa in different habitats

3 e

Kb T 5 RS R RIS & B A B I e 2 7= AR AN A Ry, 7= A SRl 2, RS T
TR A 55 G AT AR A A I K R 25 PR, AT AR SIE T - B3 A R R A0 e 5 A, B 9 IX i T 3 AT 5
AEACES RS, BA KA RBHRREL, + 2%, A O REE SRHE . ABFE R PAR +2EE S + 4
AR A T AR TR B K 2 G D AR ST 5 AR T AESS, %7 VD N, 2B
WO, R A R TR A B X AR R AR R VD 5 N, RN, S IR G
K(P<0.05) FIIEAH I (P<0.05) , FEMRGAESE VD 5 N, FI N, 4052 1 3 17 A G (P>0.05) FHIEARDG (P>
0.05) , XFF T Ordonez &5 ST “AH Y M- 2544 1 LAY VR AR AR | HER5 64 1E T DD B A 35 0l bl /0 i X
A AHSRTE ARy ko BE S B R LA R A R IR A OGS S M R, IR TR AR AA
TERAEMCARF ST G2, AR SCERE T Ak L F SRR 5T, 76 38 A TIRPIRAS TR sk A i R 1
ZEUEE I, BENS S MER M B MR S A S IR R A P

VD % AN ERIE R 7 B R A 00 LA S e I e T R A 6 BB ) T S g R S R e R SR s
FE 3 AMEBTEAEE  PAR IR XY 0 Bkt E AR, VD (AR R R 07 > AR > MR, BT Hb AR R
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PAR V3(EHE T i 7 JEIRAN, 25 (B) G B Z1 8 ORI AT 5, PSIT IS5 JOB M2 AR RCR TR & 51
AP R G  [RI S g ™ EE R T OGS BR IR A R T S R R ) S ORI T R
RS A A K 1 R BEBR R 7, 2 R T IE A28 B IR B Fh PR3 ML R fe R s/ D e $4n] Rty ok
(T EA3 3, — 7 T 4 5 T IR TR 1) £ I J2 0 X 2 O AR 4 20 0163 S5 R R R MK LUE, e %20 - LA
JORAR 5 X (R 8305 5 5 — T TR 388 T JOk 4 A TR ZEL 4L AR R ASE A R I A B S R 0 8 A 3 18 i B A Y
B4 2R I RS 1) I PR AT A B4 7K oA B T D v R A AR A 4 0 Ay Y R e e T A
=5 VD, B I RIS B OGRS IE U RIS B, 4 5 A AH X DL S A e AR 2T, SR A
FXF A AR K A BR A0 | G AR I Jhk I 2 5 F th nT AR AR R R 1 P, RS B A VD, MR AR R A
Folr P AT AT HI0 A5k iy B Sk 3865 | 6 BH B 5 7 L, AL T I 35 S5O Al PAR R BE T [ 5 kS A IR B PRI & 3K
FERFARBME W ABA 55) KFTh i, 3 AL, 2E 07 BE Lk 40/ Nk & 0 2 S R S A 4 14
FURIF 2R R i, 9 R A 32 KBREE S 06 A A, 2 55 LUE DIAMEIR VD 18 s Rk

N, T HEE FRARGL B e, A AL SR & i B A Y R N R R S R R £ 5
PR R AR TS A B AR, FED MRS AR R IR H IR A S S IR AR R
BEREA R AR T S A1E B & R SRS DY R TSR R A T DAL g5
b 400 IO 1 A 2 AR U0, P ) T ISR I R SR SR AR DR B IR T CO, ZE M AL 2T 1% S BH
FIRE K T AR N B S BB BRAR T MR G A 2 B AYAIC L)) SRl 47 BR A 8 R 06U o 2 Tt
F B S R A AR 2 (A NV, R VD B TE, PRGBS B R K AR RE T AR K 4y
BHCRDY O TR E R IR R EMS , SR F RS RIECEETWSIEA, skt 5 N ECE 57
TEER ST, R 6f R GRS EC H 65 40 M BE 200 e E 5 b 3547, e 28 & P i N, R VD, AR AR
() A A A B, R LRI B AR U A e e, B R R R BE T, S e R B AR M A
Bl e - R AR T B R T 2 A R TR A E A R A A ) DT S 2000 P 31 B S
B ISR BB , 8D T B R R A, KB = N, K VD,

N EREFRIET N, A SLA 1972846, T SLA ZBRKT N, L SLA ATesE N, K/, & SLA ARRAK
N, N, M VD5 WUE Y3 EA BB N N, 5 VD FAE—E R, )2 5 4 5
fiti 7K fi 77 B 5 1, AR A A0 A KRR AR KRR B B T+ 2 RS SR A B ) 2 R e, +
B KRR, Rk A K 43 B, 4 2 1 B 0 R PR i R K 2 ARk R R B Y W R T
G AT, AR T WUE, MR JE 2 ffi 40 A B P52 B A8 Ak i A £k , Bt AR R 07 SLA /N N, 38K ; R B JE
1) 240 B BE R IR A A B AL R B A R R SR G, 5 587 It e T S0 I A A 500 DL B ik A i Ak 1 R o
TR A iz i B ZE WS 7 s, T B & 3k B I Fr A 2040, VD i BN, 725 VD 3458 1 R T SRR R
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