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Stoichiometric characteristics of Robinia pseudoacacia and Pinus tabuliformis

plantation ecosystems in the Loess hilly—gully region, China
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Abstract: To comprehensively understand the stoichiometric characteristics of different plantation ecosystems, field
investigations and laboratory analyses were performed to study the carbon ( C), nitrogen (N), and phosphorus (P)
stoichiometries in the arbor, shrub, herb, litter, and soil (soil depth 0—100 c¢m) of the deciduous broad-leaved tree
species Robinia pseudoacacia and evergreen coniferous tree species Pinus tabuliformis plantations in the Loess hilly-gully
region, northern Shaanxi, China. The results showed that 1) the C concentrations of arbor organs were significantly lower in
Robinia than in the Pinus plantations, while the N and P concentrations were significantly higher in Robinia than in the

Pinus plantations. Thus, the C:N and C :P ratios were significantly higher in Pinus than in the Robinia plantations, but the
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N :P ratio in Pinus was less than that in the Robinia plantation. 2) The litter N and P concentrations were significantly
higher in Robinia than in the Pinus plantations, but the C concentration was significantly lower in Robinia than in the Pinus
plantations. In addition, the litter C :N ratio was higher in Pinus (70.21) than in the Robinia (19.71) plantations. This
indicated that the lower decomposition rate of litter was advantageous to nutrient storage in the Pinus plantation. 3) The soil
C and N concentrations decreased with increasing soil depth, but the P concentrations remained constant in both plantations.
The soil C concentration in Robinia was less than that in the Pinus plantation, but no difference was observed in N and P
concentrations. 4) The correlations between the C, N, P, and nutrient ratios of the arbor leaf, shrub leaf, herb leaf, litter,
and soil in the Robinia plantation were more focused in the 10—20, and 20—30 cm soil layers, and these correlations in
the Pinus plantation were relatively lower, with no significant correlation even in 20—30 cm soil layer. This indicated that
compared with the Robinia plantation, the supply of N and P had no significant impact on the N and P content of leaf in the
Pinus plantation. This study establishes the foundation for illuminating the ecosystem nutrient coupling mechanism in Loess

hilly-gully region, as well as provides a guiding significance for the vegetation restoration in the Loess hilly-gully region.
Key Words: stoichiometric characteristics; Robinia pseudoacacia; Pinus tabuliformis; plantation; differences
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BORGE, & 7EF BT 1) BRI A TARAE S R GE A AR AL T AR AR ) 22 SR € ON P G ER [B] A LA
FHBCFEFHLRIOC AR, 2) RIBEATIAL N TARA 25 R G-l v ) - 1 e A A Al 28 S R Ak ] B9 AR Sk R R 20
PEPRAROL . LI 5 PY AL X 5 =2 R C N P AL E TR R RO 2, O B e e R R &2 T A ik —
TE R 3R

1 ##7TE

1.1 BF5E XML SR 15

B PG 4 428 22 T B0 1 | B0 T 75 48 63 ( 109.41°—110.32°F, 35.42°—36.23°N ), J&: Y 14 # + Fr i 4 8%
X, X8 TR T 5 X, B W 0 KT P 2 RSBRAAE , A P340 10.3°C, ToFG 1 185d, AF R &
521.0mm, HZHEHTREFET 8 Ay, BRI AR 25510 hm? , HOR 2 FUEE 566 10" m*, FRMAE 65
54.04% , MK ¥ 55 R 66.37%, F B0 N Fh A IR, AN, F AN (Pinus bungeana ) F1iL 75 5 ( Quercus
wutaishanica) 55 , T HEA L EE B (Rosa xanthina) FIFEH ( Cotinus coggygria) N F , WA IPEF E H ( Carex
lanceolata) ERFTFE ( Tripolium vulgare) 6% ( Rubia cordifolia) %4 ( Dendranthema lavandulifolium ) 5 M #&
( Patrinia heterophylla) FIB&E 75 ( Phlomis umbrosa) 5 7 .

FEHL IR B S RA T 2013 4F 6 HHFAT, RAE R RRAE N7 M S5 AR AL, ARAE AR G 5% AR o A 350 A K 4%
1 R4 B R A AR (27—30a ) AL B AR (45—49a) 1Lt IR AR T 9E A LU BRI BN 32,
AR DL B RO AR R DL R 3 AR DB B RO BRI E 3 AR R )
9 20mx20m , BRI N TR A 200 B BCE 3 S 2mx2m FIHEAR/NFETTHFT 3 A4S Tmx Im B FAS/NETT  [F] I AE
D7 BBEHLBE 3 A Imx Im BIAGTE)/INEE Ty o FE bR rp i SRl i Y PR 4 385 1) -5 35 88 FRASE S pAy A o 11 A
o AR MO R (R D),

R1 HEHERER

Table 1 Basic information of sample plot

B i i Y i s i itk i Wt it ’rﬁﬁfﬁ%
Sampling plot Slope/(°)  Aspect/(°) Position Altitude/m height/m DBH/cm Age/a (B /bm?)
SRR A 1 27 142 i3 1065.1 10.5 12.7 27 1250
Robinia plot 2 31 147 ok 1062.6 11 13.3 30 975

3 28 108 i 1056.0 10.5 12.9 29 1100
THFATE i 1 28 310 bk 1060.4 12 14.4 45 1900
Pinus plot 2 26 338 7 1060.2 12.5 16.6 49 1350

3 18 330 rhg 1051.3 12.5 15.9 47 1675

1.2 FEACRAE S AN

FERCREET 2013 4F 6 H AT RGBT AT M i 0L S MRpREAR RS E (M B T 5 AR AR 1
HR AR S AR A A AT B AR R AR (>2mm) FIAHAR (<2mm ) SREE . AR HEAFI AR FH o R 4
ARG B MRS AR M R AR AR . SRR Y RIS ZE RS/ IME T MBS 1 > 100em TR
(43 0—10,10—20,20—30,30—50 ,50—100cm 5 J2) B0t AR IR A 300 ¢ 247, W RS E = 485 H
A HE RIS 5 IR S R B G YITE 85 C T B E SR, L FE AR KT BE I, BT A St 0.25mm B,

IR AIBELR A T, YA AR A C NP5 0l SR AR R AR PR AL Tk -~ e Ik (R -4
BT LI E

1.3 BRI 53y
K HI SPSS 19.0 Xt 44 475047, Sigma Plot 10.0 #4743, Hodr B E J7 225097 (one-way ANOVA)
FFARFER AR A3 C N P & i AAE T RRIE I 22 R 55, BB KPR B P=0.05, B 5
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PRI TT 22 VEROA I8, %507 22 00 554, T LSD ik ibAT 23 M 45 07 250574 W Tamhane's T2 WA T 2
H A, Pearson HIHTH TARPAEYI M A -Avs 5 T2 I8 AL AT R AR O R O G R g, &1 R
Bl I fE AR R

2 #HR

21 FARZEKHE C NP FEEITHEL

HIBEA 2V E C Arim AR iR (457.12g/kg) AR IRA (308.27g/kg ) , AR U LUK #5185 (512.76g/kg ) AHIAR
A% (444.64g/kg) ; KRB EE N S8 LU (39.40g/kg) Wik (14.64g/kg) , iAA I DAt 5% 755 (10.53g/
kg) JEEAR(2.31g/kg) s IR RN 2F B 1Y P & ¥ LAt 5 (2.03g/kg, 0.83g/kg) 2 5 A% (0.38g/kg, 0. 12¢/
kg) (F£2), FMEASEE C it BT N SR . BRHAR P & i Sili 22 5 AR 00 AR &3
P A W T,

FIREAS 2T C N RL 55 (29.99) CHIAR B AR (10.79) , JHIAA U LA Bz e e ( 218.69) A (48.21) 5 HKE
KA E NP DI e (53.78) (M8 (19.47) IHAA I AAHAR S s (18.68) VHIAR F A% (3.42) . PRI 45 28 B
C:P BJLAR s (1211.21,3892.94) , i fl (210.13,606.88) (£ 2) . HIBET N:P Silifa 22 R A W% HR
A C:N C:P N:P BRI 022 b o dilidy C:N HlC P SR THIBE, N P /N TR,

x2 RBRIMBMFAREERE C.NPIERUFTEL ( FHELATEIR)

Table 2 Organs of arbor C, N, P concentrations and their ratios within Robinia pseudoacacia and Pinus tabuliformis ( mean+ SE)

BEF Organ C/(g/'kg) N/(g/kg) P/(g/'ke)
Fil#R Robinia MR Pinus Fi# Robinia WAL Pinus FiltR Robinia WAL Pinus
- Leaf 426.23+12.79b  505.30%0.54a 39.40+0.98a 10.53+0.52b 2.03+0.08a 0.83+0.02b
K Branch 417.49+8.81b 512.7624.33a 14.6420.37a 4.40%0.16b 0.4120.01a 0.35+0.03b
F* Trunk 425.42+5.68b 486.46+14.45a  15.06%2.27a 2.79+0.84b 0.52+0.01a 0.2320.01b
JZ Bark 457.12+8.76b 487.51+3.65a 20.38+2.12a 2.31+0.28b 0.38+0.01a 0.12+0.01b
ZHAR Fine root 308.27+8.96b 444.64+7.33a 25.22+0.03a 5.20+0.45b 0.66:0.01a 0.28+0.00b
HIAR Thick root 400.39+3.97b 466.01+7.36a 37.47+2.66a 2.51+0.36b 0.79+0.05a 0.74+0.02a
B Organ P N
FIME Robinia WAL Pinus HIMEL Robinia I Pinus FIME Robinia AL Pinus
- Leaf 10.83+0.46b 48.2122.26a 210.13£9.67b  606.88+13.01a 19.47+1.18a 12.67+0.90b
K Branch 28.53+0.34b 116.80£3.37a  1015.26+27.67b  1617.33£31.98a 35.61+1.23a 13.88+0.62b
F Trunk 29.99+5.75b 173.48+40.33a  812.23+17.28b 2146.33+34.98a 28.96+4.94a 13.87+3.28a
Bz Bark 23.07+3.09b 218.69+29.37a  1211.21+41.00b 3892.94+57.81a 53.78+4.79a 18.34+2.01b
ZHHR Fine root 12.22+0.36b 86.85+8.25a 467.16+11.22b  1598.85+37.15a 38.24+0.27a 18.68+1.48b
HIAR Thick root 10.79+0.71b 192.17£21.80a  508.77+28.33b  633.31224.92a 47.23+0.76a 3.4220.57b

AAEE P R AT A [N TRy 7R A R B[R] — 5 B 225+ 2.3 (P<0.05)

22 MMEY SIS C NP & et

RIREAR T FE T AL C & R SMFATC 2 25 5% (B C & & W R T, RIBR S A REAR 25 30 B
N P S EPA B2 BRI T B P& i R/ Nl o R4 a8 B B B IR R TR (£ 3) .
RIBLART BEARAS AR E C:N PR/ N TR FEAIREMR C P W /D Tk B3 C:P N:P HRFRT
WAL . J3A0 VEAFIHERR N :P 5 C R EEER (£ 3),

RIBEAR A BE MR C & 5t 25/ TMAL BRI AR N P 2 i 289 1 25 Tl A . IR AR P B i
AR C:NLC:P B RZ/N T G AR NP Sl o 26 5% W NP B3 R THiA (£ 3) .

RIREAR T ASYE Y C &8 /N TR N S P St B TS, SRR A AR A5G R R I
—EE, FBEAR IS C N LC P BB/ N TS HME Z ] NP R FH R (K 3),
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Table 3 Undergrowth and litterl C, N, P concentrations and their ratios within Robinia pseudoacacia and Pinus tabuliformis ( mean+ SE)

S8 Organ C/(g/kg) N/(g/kg) P/(g/kg)

Fil#% Robinia AR Pinus FI#E Robinia WAL Pinus Fil#E Robinia WAL Pinus
FEM: Shrub leaf 406.19+3.74a 404.56+4.51a 22.35+0.21a 9.62+0.33b 1.2420.06b 1.55+0.05a
JEAY Shrub branch 409.46+9.01a 424.37+4.94a 10.14£0.12a 7.06=0.08b 0.6720.01a 0.46=0.01b
JEAR Shrub root 418.93+3.04a 396.77+3.19b 10.150.01a 3.72+0.13b 0.7120.01a 0.25+0.01b
F I Herb leaf 385.7422.77b 440.39+1.36a 29.95+0.26a 14.44+0.63b 1.5920.07a 0.89+0.00b
HHR Herb root 241.40%1.35b 251.60+1.89a 13.4120.69a 7.3620.30b 0.90+0.01a 0.53+0.02b
HEVEY) Litter 369.00+4.66b 461.89+4.86a 18.750.48a 6.68+0.59h 0.88+0.05a 0.3520.01b
#+H Organ cr v

Fil#% Robinia AL Pinus Fil#% Robinia WA Pinus Fil#E Robinia WA Pinus
FEM: Shrub leaf 18.17£0.15b 42.18+1.99a 329.55+16.73a  261.37+5.80b 18.1420.99a 6.2420.41b
#EAL Shrub branch 40.39£0.41b 60.13+0.20a 609.66£16.86b  919.84x24.93a  15.09£0.28a 15.30£0.42a
FEAR Shrub root 41.26+0.34b 106.72+2.88a 590.90+4.98b  1585.65£10.59a  14.32+0.18a 14.88+0.38a
HiiH Herb leaf 12.88+0.03b 30.61+1.32a 243.82+8.74b 493.20+2.48a 18.93+0.64a 16.18+0.74b
B Herb root 18.12+1.08b 34.27+1.09a 269.67+4.37b 477.18+16.58a  14.9620.62a 13.92+0.11a
Hi#% W) Litter 19.71£0.73b 70.21£6.32a 421.30£18.74b  1307.01£36.01a  21.49+1.67a 18.92+1.75a

T ARSE IS [R5 A [R) /NG RS AN [ ) — 2 B M 4 22 57 835 (P<0.05)

23 1R C NP EE AR

RIBLARHAAAK T L3 ¢ N B i Sl - e R BE R ek, 10 P35 8 U A PR FE A Z (181 1) o ARLA
TARREIRIUO AN LJZ C & TR, K 7E 10—20 ,.20—30em HJZ P MERABEFEZR (K1),
7E 10—20cm L JZHPlFA B HEA N & & B3R TR, AR LR I Z N & BEORRII B35 25 5%
PIEAEITA L2 P & AR R B 22 5 . MR RTmAL + 3 C N C P NP IR B B LR TRE
SR NS, AE 0—10em HHRIBLLHE C P SIlbAZE A 35 HAR 4 LR P i 3 C P 3R B
BEMIES BRI C:P/NTHhAL . 25 )2 PR 4 C N B2/ Tl . {HAE 0—20em 1 JZEH,
IR NP /DT A L2 R Z AR R B2
2.4 Fr G HEMAETEY S LEZ C N P SRR R E R R R

AWETES AL AIAA N T AR M O RGeS I C N P S AL SR TR R T T A
KPR, HATE 0—10em )2 F I TARSS 410015 1 HET0 W MEARSE , THAA N AR AT C:N 5 4
BB AR A TS, Foi €N 5 R BN R AV IEARSG . 78 10—20em L2 BB M N 5 11
RO R IR, S A P 5 R B GO ¢, S € P 5 R HERR B 8 38 TORIG ; i
CERTEY) N 5 LRI B FUHIE, 20—30em )2 ACH RIBEA TR 47 5 3R B ARG, -
HE N DU AR P S R B 3 O SC M C P 5 R R L S IR G M AL 2521 70
5 EHOFREBHASENE, 30—50em L= MM FHEM: C N 5 £ 5008 8 3% GUHG  iaFe it ¢ 5 11
HFEIEMK, 50—100em /29, A RIBEAR T BE M FIIAA S C P 5 R RN B8 IEAN G, B & 4
IIPIRFIARNE (£ 4) o

3 iTFig

3.1 BRS¢ NP fim KAkt FURRE

C NP R BMYARK LTI HIEFICER, Hh C WY ATV Fim F 20 E N F P 0
EMYIERMEERGIMITTER, AR FIBERARS S E C S| B E/D T, it c P
15(426.23g/kg) (£ 2) /N T Elser 2 BF 58 B9 SR Y M A € F 2 & & (464g/kg) , W/ T Zheng Fi
Shangguanm‘Eﬁ%ﬂ@ﬁﬁﬁi%)ﬁ*ﬁﬁnfﬁ C EFﬂ‘Jé‘?ﬁ(“Sg/kg) STHAAR R C EFﬁJéi\%(SOS.SOg/kg) (#£2)
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Fig.1 Soil C, N, P concentrations and their ratios within Robinia pseudoacacia and Pinus tabuliformis ( mean =SE)

ARIRE TR A — i LR A R R 22 5 B3, ARVNG PR RN R R R R — U 22 57 B3 (P<0.05)

R LA BB FE KT, BTSRRI, C im0 B oA L 0 & s BRI T AR BT IX
RIREH Fr B UL S Y& AR TR B A LS Y& X 5 2R BN EH R A LS5
o TR AR eSS R — 2 R A FR A E N P ST K T A Z A B H A
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Table 4 Relationships among arbor leaf, shrubleaf, herb leaf, litter and soil C,N,Pconcentrations and their ratios

LR % Sl SR % Sk AR
Soil depth/cm Element Robinia Comelation Element Pinus Correlation
coefficient coefficient
0—10 C:N Frit 5 X 0.317 C:N et i -0.859 **
Fi 5 4 -0.045 Hint 5 4 0.893*
10—20 N Frit 5 0.764 N e )5 135 -0.727*
Tt 5L -0.683" P Frnt5 4 -0.075
Witk ¥ 5 L% -0.765" e )5 135 0.831
C:P F 5 A1 -0.883" C.P Hint5 4 0.031
20—30 N B 4 -0.926* N Hi5 -0.057
Tt 5L -0.876" P Frntt5 15 -0.308
Mive ¥ 5 15 -0.871" e )5 135 0.676
C:p W5 1 0.784" C:P M 15 0.680
30—50 C Tet5 14 -0.570 C Teit5 L 0.783*
C:N W5 1 -0.853" C:N HENT 5 1o 0.886
50—100 C:P 5 1 0.926* C:P Himt 51 0.827"

* P<0.05, * * P<0.01

FARE . AWFFEHFRIFE I N SR (39.40g/kg) (52 2) KT Reich Fl Oleksynm] DI % Elser 2 BF5E 04
ERAEAI A N S48 5 (20.09¢/ kg, 20.62¢/kg) , AT Han 2567 BFFE A EAE S 0 A N SF35 55 8 (20.24g/
kg) 5 MHAAT - N P35 (10.50g/kg) (£ 2) /NTF LI EBFFE 0 N SR & MBI A A8 51 1 i 9%
U Rl 1 Ry R LA SR R B R A AR - A 5 P BT AR R [ RURE A A
SFIRERT P X5 (2.03g/ke) (£ 2) KT Ren 250 WG B ARSI M P 354 (1.56g/ke) , L RTF
T 5 +  FAE T AP S i (1.60g/kg) NIRRT A P SFE i (0.83g/ke) (R 2) /NT LA LIRS H P
SR, MO HIRRTT EARS A E NP AR TS, X5 DU AR T 45 0 (Han 517 4 PHAEY
FEili ) FAR—B, BRI, WERYITE P BRFIIAEE T, R P RE I R AR BRI L AR R
SR AR AE K A2 P BRI (35 2) 76 N B m AR o0 FAEdt 17X P AR T, AT S BORIBEAS 2 B
P S TS S EOR R AR AR A A R IR 22 5 T REJE B TR R A B 25 S
L, AT BB TN RN TARBEYS 2 18] 0 25 S4B itk — 20 5T . IR RIS AR T A& /) C NP 4k
SR RRE A ST R C N P LR A R I — B, g R U B TS Y BRI T A
A9 50 A C NP S e Bl il — 2ok

C:N Fl C:P VB R HEZ A TR RGBS S WA ) A K B R, — IR C 2N FIC P RIEAHY B A
Py A K 12 ARBRGE PR RTHAA T R C N A C P R T A& BT R R AR C S RERAK,
i NP SRR E KT HAMAAERE, A0, B4 C N A C P &R E/NTIhbs, XA AR H b Ak T
MR EAT R A A R R R N P — 0 B A T LS R B A A K R 8 R
B BRI I N P<14 KUK Z N BN P> 16 A K EER PR 14<N <16, H2E
K52 NP REIFRHIY . ARSI N P R 19.47 (35 2) IAATEH NP R 12.67( 3 2) , X F2 W]l
FRAE K 7 P BRI, SN A K B2 N BRG], iAW R A& C N AN =P 2 52 e H )i 38 3
FEM AR EE N R L HIE AR C N (EAE Y E 45 i, RRITFF2 0 AEeE S . ARBFse
MM ASYE 4 CN(19.71) /NFAAR (70.21) (3£ 3) , 3 WA IHAABR T AR 95 P AR X AR AR A 9% ok Ui B A 25
Sy o, AR T I2 50 000704 . DI, 6 8 1 DR XA AR T ol 2 90 PR 8 /K b 2k, T 37 - 498, T W il v
S0 R K AR R
32 HHUZ C N P &8 R R

T X P BV FH A o = e it X b R /K = 3 2 ™ = RS B B KR VE T, IR 5T IX o 358 P 3y
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8 S % 38 &

B (0.54g/kg) B A T 8% w5 JE R R M AK 14 P SE RS (1L 12g/kg) M AT A BR - 24K (2.80g/
kg) P! X5 E A5 P SRR AR T AR B K R A — B RS B, SRR R A A TR A
C N b+ )2 VR RN (B 1) P S s MEAR R A, X5 82 d ¢ N P SRIFEZESAF LM,
T4 C N BRI 2R, FEE H A Y AR YR R 0 A ALST, Hop N G E R A RS DIRE
M T5 AR R FAE AR 2R £ A0 T R HEERE  JEHEE £ 2 UREE (B b BT LA N & bl + 2 R Y
b, L P RRBGEAR AR B — ) EEIR A A KR IE H P ST R AR — R TR
W), 45 IR ANXTRD I P AERE A 2 A LE AR 510 i TR A A A TAK L3 ¢ N & i
Pop0it A R B i r e/l T 3 C P N P AP - SR B AR I (B 1) o A ARSI
BT AR C S RARTIMA,H N P SREAEWE HIEPIF R RES X SR T AR5 A% 95
g e L B A B R A WL R T

AR, LR A PR C N SHAMd A R R ARG FpoRIAR A TR e ¢ N i/
TR, 3 U EH 18 PR AR R AR R B AL R 2 AT, A SR A T AA AR f . 48 C P 23k
R P AR SR — R AR BRH C P 2R P ARk ARHESE XA AR5 C P /N TR
(E 1) Rl A B 1 P A RCE S &, 3 NP IR E SR e R BR GRS A F8 b5 Wi fE
AWFFE DX AR 5 A N TR 38 N P IR e 0 HE R ol B 3 1 2 S (BT 1) 3 R T R R s 7
HA G HA — & 0 R BRPE I Bk AR S R G IR ST 1) S5 s T K A2 A8 Ak iXE AR I SE 56 TPl T — 2 1Y
W5 74T
3.3 5 MY S HHEZE ¢ N P SRAMLETHR 2R

YR HE IR 5 C N P AL P B R IEAA R G B VI OC R A 30 o AR 28 DA - i g 45 Fob e
TR R UAPIRIR L R IE 45 + 458 U T A S REWNFM C N P S0 RIGA EEmY A& Y-+
e 3 AN EEZ RIS A BE R T A P SRS R P SRSV X SAWEST AT
AP frm s e P B UI A OGE — B, LRI W W A (R 4) . ARBIFST A & B, IR A p T it
A N 5 e N & B A R A TSR TR FI i €N 5 48 C N 2 ANk, X B
HEIE AR Z A B I 53 FRAE S 6 R e R LA R R OC R ., BLAN, IARAR I AR it e R 7% 9 5 1 48
BEFRICE MM ML RTE 10—20em F120—30em )2 (£ 4) , MY HFIASTE Y 5 1308 350 R A
KA /N, P 20—30em )2 IF o EAOCH: (R 4) , HEPIE AR R IR cE 720 R mil
MAR R P EAKT 10mm RFE 0—10em + 2k, REE R FE 10—60em + 2 HEA IF H
2 S K ARG A 5 4R R T RGNS, ] RE SR ER A Y R R R S
TR A CNELE 0—10em L)ZHAR W THAME N B S e A , 358 PR ) B AR 43 ik e 0 25 R
RO AR SRR AR A 0 DRI AR A 4 P R 95 4 5 B 3R 00 3R AR S AR 0 | 2 A EL R
BN TART S IS A TARP 482 N P R X i N P S g A R 7o Y-S 3% C N,
P Ab2E R AR AR A PR TT BE ST IX s, A TR A 560 MY-Hivk¥-+HE C NP 1k
SRR Z W A 8T, 0 TR C N P JTCRAEBMESRGE T AR R LR C N P P4 ISR 5L
AR A A B AR A, AR - 75 0 - A S — A AR IR T ISR 3B R — 25 ik

4 e

Bl B 4 B DR B3 N B RIRR S A N TARAE S R SE C NP & B W fF 7 W8 i 22 5 AR
M C &R R TR (H N P &AL/ TR A A, RRAS 415 C N FIC P AR/
THAMARAS AL o3 IX AR LCIAS AR &, BB AR B AT S i i AR RGER . ARBIESE X Pl AR R A 75 4 €N R
RREAR T A 7, 2 AR RV D BRI T A 9 0 3 Fip 8, A ) T 3R 0 AP SRR AT I LT b
HA R 05 5 ¢ N P S AL TR EZ R H SR A R W, AR TR A 25 RGEA RJZ IR
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4 4 B)UR A R XCRIBE S A N TR AR S R G S A AT R R AR 9

FW) 5 TR R IR EAT AR R 495G 28 T T SE A - 9 ) - 1 31 O — > B AR BRI I PSS B A 58 3%
T ZHEIRABINTIE . AW FE T 22 C N P AL AR 5, 0 7 b X AR
BRGIRITBE TR HLRIZEE T HEA1
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