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FE . LR I A SR X D MIAT A T AR R B 58 % G, 36 HAS ] A 4 2245 B AR (0—10 em  10—20 em + )2 ) AT
(C) H(N) 85 (P) & BRI AE S R =R AT T 2007 RASR T A KW 585 DR R 32 B AR LD AR 1
SR WIS BT B A ) 45 PR 2 0 4 AR B AR F DA B AR A R A P B s A R R AR R . 25538 1) AR ZS B C
Frigh 414.97—461.58 ¢/kg i K, MR (0—10 em) He/N ;N SN 6.57—14.28 o/kg, MK, Bif/N; P &8 0.39—1.28 o/
kg, M8 K AR (10—20 em) BV C N 2R 31.76—70.98 B30 K, M/ C P R 369.93—1099.20 , AR (10—20 em) F K, M5/ N
P24 9.21—23.81, R (0—10 em) ek, Bilf/h . B AERKFT MRS GHE C SRERE,BRRBE/NT 7%;P & 87255
K, A5 RS 15% N G228 A TP Z 48 B C:NF NP & C:P THREE ,C N 5 P BRI A )
[P, C:P A1 NP (2R AL FEIIT P AR, 2) 88 EAT C N P &t S AR 5 i X R AE W 5w, AR K =1 %) NI P
o BEAEAE WL W A AR R P A e B SR, SR BN C NP A i R A S R S i ST R T A R R Y,
3) MR B E] C NP At SO AR 2 it A M 2B R B 3 AT U M S8 P & CoP i 3 A G BT #4%
B R T A2 X R ORI LA R L MR R N sP< 14, DRI ZE K T BLA IS A N TARTE 232 31 N BRI
KB AR AR B AR A B L

Seasonal variation in C, N, and P stoichiometry of Platycladus orientalis

plantation in the rocky mountainous areas of North China

FENG Huanying, DU Manyi *, XIN Xuebing, GAO Xu, ZHANG Lianjin, KONG Qingyun, FA Lei, WU Di
Experimental Center of Forestry in North China, Chinese Academy of Forestry, Beijing 102300, China

Abstract; This study was conducted to analyze the dynamics of carbon (C), nitrogen (N), and phosphorus (P), and
their stoichiometric characteristics in different organs ( leaves, branches, and roots) and during different seasons, in a
young plantation of Platycladus orientalis in the Beijing Jiulong nature reserve. Studies on these relationship provide insights
into interactions among plant functional traits and plant strategies for resource acquisition and mass partitioning. The results
showed that branches contained the highest concentration of C but the lowest concentration of N. Leaves had the highest
concentrations of N and P, whereas roots possessed the lowest concentration of C and P. Moreover, leaves had the lowest C :
N and C :P ratios, whereas roots had the highest ratios of N :P and C:P, and branches had the highest C :N ratio but the
lowest N :P ratio. Furthermore, during the growing season, the concentration of C in each organ was more stable than that of

N and P. The C:N and N :P ratios in each organ were more stable than the C :P ratio. Both C and N concentration were
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strongly positively correlated with P concentration, with the change in C:P and N :P ratios being mainly determined by P
concentration. Plant organs differed significantly in terms of the concentrations of C, N, and P and the ratios C:N, C:P,
and N :P, whereas seasonal factors significantly influenced the concentrations of N and P, but their interaction effect only
had influence on the concentration of P. Compared with the seasonal variations, the difference between organs made a larger
contribution in determining the concentrations of C, N, and P and their stoichiometry in P. orientalis. The concentrations of
C, N, and P and their stoichiometry showed no significant relationships among plant organs, except for the concentration of
P and the C :P ratio between leaves and branches, which indicates that the organs have specific requirements for element
absorption and utilization during the process of organ differentiation. The recorded leaf N :P ratio less than 14 indicates that

the growth of young P. orientalis plants is more restricted by N during the growing seasons.
Key Words: ecological stoichiometry; organ; season; Platycladus orientalis plantation; rocky mountainous area

(C) A(N) B (P) RPN EAE IR, S 5 RNEH 5T, 5P IR KA it f 17
FEBPIRR " AR R EE T E Y R G L2 A E TR MR R M5 AR, IR C N P 0%
1 4 252 i R AE W R AL A IR B AL T — Rl S B BT T B A A S A R A I B SR AP 4R
M (H AR BUS T R Rk FedF R R I 2 JUBE R AR b Sivss” A i i A A5 Ak 2
FWRE R R IR A 4 3 R RO S RE R A 22 ST AR B UR]— R AN L2 R e BOR )
YIS T R 22

fmFa ( Plarycladus orientalis) R AR TR HA T 0 3 3 e HL F K ARk LA TR
WX T Z M2 — A TRE AT 1 X, R i g2 U X ARl i PR e . HAT, 8T
MFIN TR IT 22 4 rh T it R ettt ) KRS SHT R LE ) B R sion ) wva P17k 3L
RO RN TCR B RARIRRAE O A AT A G TR D . R AT R Y SRk g AR
Xof B A Sl DA i — Y ) — R AT T AR AR AT i R A E OGRS A O (B S AR
P FRYCRAEE YA LG A8 B 58 U, WFFE iR 55 0 Jre 22 A o B RV AR K 2R ) HL B R OC T AR AN W) 45 B 5% 53
JCRR ] A AH ELAE VRN 43 T 2 5 0 AN BTG - el o L bR A b D 9 B 2 A 25 B e, JB T2 T 5 DI AR
UL X R A KRR ) 22 A A B IR PR SR JK R U e s ELR D) L b A B R IR R, A R A
L A R X S MR i MR 2 — AR L XM S A S A SR B E R, U, ARSI AL
Bl A AN TAHA AT TEN B, RGEWTFEA R 8B (i A R (0—10 em (1020 em) ) TEREDA K ZE
T C NP AR AT A 1) BT IR N AR 25 5 A 2SR S T B AR A S 7] 5 2 ) 48 7 AR N AR 2%
AL TR AR AR KR AT R R S e 5 3) dl A% A B AT R R R GRS IR A
) & B T A2t OCHRME . BIFSE B TR BT A 1 21 ISR N AR 2 B AR S s i e, - s TR )
FIREAL 2 2 N A, 3R AR 25k 2 T 2 0 DI T 5 A ) b 3R A 27 A0 A 1 A B o 5 2 (R Bt s
(] s 3, A 48 T ARG N TARES B S AL PR S HF

1 HRF*

1.1 BRI

WFFEIX A FAL BT 13k X U L H AR X (39°54'—39°59'N, 115°59'—116°07'E) , KAT LK 111 Fr &
DX R 100—997 m; J& TRl il 2 4 108 22 XU, AF 2R 11.8°C AR K it 623 mm, FEE AP TE
6—9 F 478 K 1870 mm, JCREHA 216 d oy IS RYR T ILHAE + B2 EGH, AR S RS, Lk
LA 5 et B Ll XA g e S | b SR A S5 0 S DR M P A S B L e 1Lk AT 1L B kR
T 20 22 60 4FAC, IF HE I 7RI TAR AR T DA T ARMORIE A A 2SR, H R R SRR
PIVR A HE N 00 Bk 32 40 45 38 2% ( Vitex negundo var. heterophylla) . — %445 2k 25 ( Spiraea trilobata) | R &
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fREr

( Ziziphus jujuba var. spinosa) 5 HE A F M B ¥ ( Spiraea viridis ) | 78 75 % ( Themeda japonica ) . 5 % ( Rubia
cordifolia) JEHE (Arthraxon hispidus ) S5 Fe AR LN T MOy 32, EZAAFEMFT JHAA (Pinus tabulaeformis) &
MR ( Quercus variabilis) AEACTEM S ( Larix principis-rupprechtii) FEFH¥5 ( Pinus sylvestris var. mongolica) [ 1
( Fraxinus chinensis) %51 7 ( Syringa oblata Lindl) ZEFFp>)
1.2 FEHb RS RAE AT

2016 4F 4 A AEAtaUUe Il A AR DR X IR 3 ARIY 35 a, AL 20 mx20 m B FILHR BRI 7 A%
1 —Z AR LRI TR B e ] 8 R T 5 m SERYZ2 vy, 3 AT 3 IR A,
P H N DA P35 4% 6.59 em , P-4 7.30 m, BB 3000 #k/hm®  ARHTEE 0.70, + 48382 (0—10 cm) C NP
s h 32.31,2.05.0.65 g/kg, 13 (0—30 cm) KT 2 mm WA BRS K 40% . ARAEMIAIA 04 K 45
PRSP SAME, FEAE RN E 5 PR SER/IN KSR AL — B SRR AR EA 78 2016 4F 4 J 22 2016 4F 12 J
2 H e AR R T SRR A i BRE S R ARE A 3 MR Y b R 3 AR 4 A
AT RAE MR MR AR 12 M FRAR AL, B DR N 1R 60 A FEARERL WA H: B ITA B0
e, A RVE D 1 AN EE R, AR TR AR R AR B A TP A IR (0= 10 em) 23 5L
2 A AR EARARPRZ) 50 em AEFEL 0—10,10—20 em FEARAR CHUR 5 48R B AR ) , SRR 5 KR
5, [ —FE N A RZ RS R VE R 1 A E R, B, 78 4—12 A A KT, 40 SR A AR it A AR
AR 15 0y A3t 45 R YRR

KR AR B T AR G VR AR, TR T 105°C TR 0.5 h, SRJG 1E 65°CEIRME T 48 h
ZiEE M S B S TR R (<0.5 mm) 28 ARR G FUM, Tl i 4 ¢ 2 N 42 P &, 1
FRE YA LR R R TR - AN PRI E A/ R R R B T R I e | Wi 5 1 R s -
BT L ke
1.3 Zdlnsb

BAEGTT 43 BT AE SPSS 16.0 344 T 58 A, 1IE &40 A7 KL 56 2k H K—S K255 (one sample Kolmogorov—
Smirnov test) J7i%, T FEXAEYIM BURARE) C N P & b A AR R T DL 10 D IR B0 B e, fd
HAFEIER A, R B HAAREIIE, A5 R cofficient of variation, CV) A CV =Frififi 25/ F 5% x
100% 5 A ARSE, AFLH 0 T 822 2 19 22 518 il One—Way ANOVA 7341, LSD BEAT T 225047
K HT GLM BEA i XU 32 Ty 22 5 15 4 B AN [R] 2= 15 AR [R) 8 B XA C NP % & SOHAb 7 LU 52,
T & B AN R A S RO OCHE 3 HT R ] Peason 13T

2 HREHS

2.1 RIS AR E C NP & A kA b

WA FER B T (B ) C NP & (B 1) LA A e s = (B 2) o Hodr i B
H(0—10 cm) HL(10—20 cm) C &I 2 5 M (446.68+9.46) g/kg . (461.58+8.00) g/kg. (414.97+25.
83) g/kg.(417.89+27.97) g/kg MAFAKEN T A E N C FitER R WRIAEEK, HkZ, R
INGN B EEE )R (14.28+1.68) g/kg (6.57+0.63) g/kg (9.26+1.13) g/kg.(8.05£1.26) g/kg, FH[F 4
KEWN&AER N FazER R, WRIAH S (0—10 em) > (10—20 cm) S8 P & & FIE 50
(1.28+0.31) g/kg.(0.72+0.11) g/kg.(0.40+0.08) g/kg.(0.39+0.06) g/kg, MHFEAKZEN FH TN P &
ZRWE RN ER IR Z R/, C:NFE 5510 31.76+4.39 70.98+7.91 ,45.50+6.46 53.19+
9.61 MR AERKZFEN FALEMN C:N 27 E ¥R A >H (10—20 cm) >R (0—10 em) >0t ;C :P FIYEH
7518 369.93+97.05 .653.78+98.75 ,1087.80+301.81 ,1099.20+213.58 AR A= K Z W F &4 B0 C:P 270
BRI B AR N P AP EE 4300 11.50+1.64 .9.21+0.96 ,23.81+4.81,20.99+4.01, #H
FAE R A E R NP 225 038 WRINRE K, Tk, Bk,
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2.2 UL EE C NP & A et Ly sh 822 1k

MAASERN C NP & (B 1) AR IEA R FE Y ER G —EBREN AT 2), H
W C A 436.07—452.55 g/kg N f i 12.05—15.73 g/kg, P &4 0.90—1.51 g/kg, A% C &+ 459.47—
464.74 ¢/kg N ¥ & 5.97—6.94 g/kg,P & 0.60—0.83 g/kg, HR(0—10 em)C & 392.18—435.02 g/kg, N
Trim 8.76—10.04 g/kg,P i 0.32—0.47 ¢/kg, M FH(10—20 cm)C it 397.67—443.87 g/kg, N T i7.85—
8.25 g/kg,P i 0.37—0.42 g/kg, 5 E T CILREAE (ZBRRBIVNT 1%) ,P TR RERK (S
REIE 15%) . F4E C TR ST EAKFEWREIARE N R S a2A KF R E, KU
A LT BRI S T B B e TR s i A2 B AR KR N DR T i 3 AR Ak R P oT
RO RKFEY R R E B S N IJTRERMRL,

M C:N HAE TSl 27.77—37.41,C :P 2N 302.32—503.60, N :P 4 10.21—13.49 , 75 5 25043 9 M 14% |
26% 14% ;8 C :N HAH L Fl 66.56—77.17,C :P 4 563.19—771.26,N : P 2} 8.26—10.01, 28 5 Z K53 % N
11% 15% 10% ;#2(0—10 em) C :N FO{E 70 Fl 39.24—48.67,C :P }y 867.21—1421.10,N : P &y 21.09—30.27,
AR S ZB5 N 14% 28% 20% ;3 (10—20 em) C :N FLIH ] 50.86—55.99,C :P &y 957.03—1228.91,N :P
M 18.72—21.85, A 5 RET N 18% 19% 19% ., [R)—# B b4t i b AR AR K Z a3 e B 2= 57
BEEH C:N NP C:P W NEE,

480 1 18 ¢
T 2 S ab é 16 |
460 | 2 abey ? i
™ c 14 +
. M0 —~ 12l
on
é" 420 < 10t
= 2 gl
S 400 | Z .l
380 | Al
360 f 5L
340 0
H 43 Month
1.8 ¢ N Aa
a Aa
d Poh
E) 1.2 o Wi
S 10t o &
& ABb
~ 08 F & H(0—10 cm)
0.6 | #2(10—20 cm)
04
02
0 T
8 10
H 4+ Month

E1 MHEERE C.N.PEEREHETNCPIELIRERZ)
Fig.1  Seasonal dynamics of C, N, P concentration in different organs of Platycladus orientalis ( mean+SD)

ANR/NG FREFRIR B A E 8 28 57, A AR R 7R & A K 5 0] 22 57 (P<0.05)

2.3 C.N.P & R A AR e

it SPSS 16.0 G Hr A R MIAIRE R SR C N P & i S H AR ~A 0T i LU (B EAT Person AHC AT, 25
REWHED .CNTES P EFEAMR EIE I S EIEA G (P<0.01) , H56 ZE4r2 0.402 F10.762, 1
C. N ZHAMXRECRHE (P>0.05) , X 7E— & FEHE LML N P FER RN AFE R S A, C:N 5 P
SEHE A (P<0.01) ,3X FERE N NAEN C:N A9436F N A, C N 8o i N AT P SOEASE, B A
C:N 5P BB EEMIE;C:P 5N RN EERHI(P<0.01),5 C:N EIEFH A (P<0.05), 1EH
C:P HY4r1,C 5 C:P BlE F I A B FIEARSE SRS R C:P 5 C g 35 0 ¢, 3 d W 7e M o
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B2 MMER/RE C:N.C:P.N:P AEREHETNCEHEIRMERZE)
Fig.2 Seasonal dynamics of C :N, C :P, N :P ratio in different organs of Platycladus orientalis ( mean=SD)
) C:P AL FE il P oRYLE; NP 5 C il PRI U E(P<0.01) , 5 N ANFEAE M Sk (P>
0.05) , X ULEHZEMIAT T N =P B84k =2 h P AR b,

®1 CNPRERENAFETELLZ BHBEXRY

Table 1 The correlation coefficient among C, N and P concentrations and their ratios

i H Ttems C/(g/kg) N/ (g/kg) P/(g/kg) C:N C:P N:P
C/(g/kg) 1.000

N/(g/kg) -0.049 1.000

P/(g/kg) 0.402** 0.762** 1.000

C:N 0.395 ** -0.908 ** -0.472** 1.000

C:P -0.337** -0.571* -0.868 ** 0.329" 1.000

N:P -0.624** -0.121 -0.687* -0.201 0.836 ** 1.000

# MXREBBEKT R S5% (P <0.05); = = FHXREEEKFH 1% (P <0.01)
2.4 MM ER C N P &8 M fbiita oA ek

M2 4 E C N P & AR EZ HOR AR B E K (3R 2) A SA P TR & i G 2 B
e R AL DS 2 S| T E ) SR E S ST S A OR) A AR E -2 P

R2 MARFEEK(C) E(N) BH(P) SERUFTEILHEXXR

Table 2 Correlations of C, N and P concentrations and their stochiometry among various organs of Platycladus orientalis

I H Ttems E Organ I Leaves A Branch #R Root(0—10 cm)

C/(g/kg) % -0.335

R(0—10 cm) -0.189 -0.155

L (10—20 cm) 0.445 -0.375 0.091
N/(g/kg) 53 0.485

#(0—10 cm) 0.022 -0.511

—. cm —VU. —VU. .

H(10—20 cm) 0.262 0.329 0.294
P/ (e/kg) ke 0.521*

H(0—10 cm) 0.234 -0.169
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Wi H Ttems #4E Organ Mt Leaves #% Branch # Root(0—10 cm)

H(10—20 cm) 0.114 0.068 -0.082
C:N 5 0.421

H(0—10 cm) 0.058 -0.381

MR (10—20 cm) -0.039 -0.297 0.305
C:p ke 0.609 *

H(0—10 cm) 0.296 -0.264

R (10—20 cm) 0.368 0.377 -0.081
N:P 5 0.423

#2(0—10 cm) 0.326 -0.087

HR(10—20 cm) 0.155 -0.161 -0.251

2.5 flfn C N P & AL 2E T R AR AR S o b
I AR ZE RIS R RS BT C NP & i B A2 T i G R 1 — R MR B (GLM) R 3K
AFIEEXT C N P i KA AT R 12 3538 B R & /KT (P<0.05) s A K = XA N 7 A7 7
LB (P<0.05) ,XF P & AETEN #5200 ( P<0.01) , T % ol Ak 273 H R e bR A B 35, AR e E 54
KA RS EAE T EXS P& A e B 5200 (P<0.01) o AIX T A K ZEW AR AE K Z T HUR A 4% B 22 8.
YEHITT S , 2% B XA AL T R R o 3 (£ 3) .
#3 FHEBETM CN.PSBREITELYMN—M SIS (GLM) 47

Table 3  General linear model ( GLM ) analysis of effects of seasons and organs on C, N and P concentrations and their ratios of

Platycladus orientalis

A DA% SEITA A ¥J5 Giih it 5B
Variable Dependent Variable Sum of squares df Mean square F-test P-Value
e C 23049.043 3 7683.014 21.704 0.000 **
Organ(0) N 503.714 3 167.905 140.843 0.000**
P 7.878 3 2.626 195.974 0.000**
C:N 12040.744 3 4013.581 66.944 0.000**
C:P 5679377.080 3 1893125.693 56.301 0.000**
N:P 2273.519 3 757.840 80.803 0.000**
ES C 2042.033 4 510.508 1.442 0.238
Season(S) N 12.766 4 3.192 2.677 0.045 "
P 0.418 4 0.105 7.801 0.000*
C:N 394.253 4 98.563 1.644 0.182
C:P 306511.945 4 76627.986 2.279 0.078
N:p 52.043 4 13.011 1.387 0.256
AE X C 6245.531 12 520.461 1.470 0.176
(0xS) N 24.656 12 2.055 1.724 0.098
P 0.717 12 0.060 4.460 0.000**
C:N 229.854 12 19.155 0.319 0.981
C:P 530818.827 12 44234.902 1.316 0.248
N:P 171.701 12 14.308 1.526 0.155

# ,P<0.05; = =, P<0.01

3.1 QAR E AT SR AR S i
H AR A S R G HE A OB 5T AR 2 DIt Fo i ge vt 2 5 2 A B8 iR T e &
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B(E4):

R4 AR CNPEEREUFITEILSHEMCHERRE R

Table 4 Comparisons C, N and P concentrations and their ratios of Platycladus orientalis leaf in this study to previous researches

Jtmt LB Beijing Jiulong mountain 446.68 14.28 1.28 31.76 369.93 11.50 BN

4BR Global 464.00 20.10 1.99 23.80"  300.90*  13.80 [3, 27]

4= National 18.60* 1.21* 14.40* [28]

365 % JF31 Bejing and surrounding area 451.00%  26.10" 2.00" 17.30%  242.00*  13.90 [10]

TFIEHRIX. Ziwuling forest region 483.81 10.55 1.73 46.01 279.89 6.10 [22]

P4 11X Loess region of western Shanxi 438.53 12.73 2.15 34.45 204.22 5.93 [29]
*, JUMF1E

AAFFEHMRIT R C &5 446.68+9.46 o/kg, V& 7F H br LA IABIREYI X C & & 45%—50% [X [H]
P SRR XA A C S A WSS AR AR B C i, MAART A N Rl 14.28
+1.68 ¢/kg MR TAER 4 F LA ST G B A A N S i i T 8 XA A N SR, X — 1A
PR AN ) AE T Ry 35 00 i AT B 22 e 5 9 AR R ] A R L 5 S AR AR I A o 1 1 L
A NP S A T SRR i R N S AR AR AR R ARG 5 53— T, ZERF ST X G2 88 R A
P OL T, X e & BT B N 5 i e — i AR 278 W et A AH T 1) 175 400 T BERIF 9 DX 3 AR 34 TR R 34
REABEFE AR AR (11.8°C ) KT PU 8 11X (10.0°C) B & I 7RIS ARIX (7.4°C) o “ iR A4 A= PR
P (TPPH) ACH  AEPIFEARIR RS4RI B B0 R & R AMARIR B AR BRI 7 AT & Il
B, B AR R B FROCE R IR T 88, AR N R P oo & 5 1580 N R P AT Y
AWFFE A R P S8 oh 1.28+0.31 o/kg, 52 FE UL HE P FX 8 & (1.21 g/kg) AT, AR T 2 ERAE B
PSP, 33 2 R OR S B A b X R B, T i o 2 25 AR e el A B G 5 R A 4 Y 5 g S A L X
FMIAE AR EE ARS8 HR AT B P8 S A, 3% P RESE PR A i R P e S Bl 2 1 2 TR 1 R AT A . 2 11 34
T, 25 B 20 BE R KT B B A 340 AR ST FR AT - C N FIC:P ¥R B 5 N I P S Al
S RAH 3 RN AR E] C f i 22 SR AR, T C N R C P AYARXS K/ NI BGRT N Fl P S E g, A
WF5 X R # A S DO AT I B NP B3/ T4k | 4 R b st i b R P ik e N :P S, X S
b e A LU AT B R AR A2 3 N Je Z BRI 5 5 2 8 I DX LA 58 s AT i e N <P E 5, U
HIAR XI5 N TR AR R, X AT e S 3 N P S B UG,

AR I T R AR A S TR R — /N i o5, HSURE i s PR 1) 243 1) S B vl DL 22 AT Xt — A 28t T 4%
HRARK XY H SR RER RS E AR TR C N P & i SO T S
1) — ML MR RL AT 7R (36 3) AL A A 5 A4 B 2R A ¢, TE AR [l AR K 3R B R 1Y 22 57
PE, H,C.C:N C:P FIN:P A5 EEZ AR E MR N (1978 5 2 B2 R R 48 B A A K B BEA S
P A S Z AN A K B B LA P& 28 BAE I S 5 SR T 5, AT C NP f i S H A2 b
FLZ PR E A, 25X C NP 5 kB AR LK 8] T 5 350K F (P<0.01) , itk — 2t ]
PUFAES B A B b & 25 B X T R W WBOR A R e, MR N P TR MR R R B A2 B AR K T R
Wi, B 7RI E SRR RN R S AR K AT R PRSI AR G, B R mIREZ W, 4B
T 5 R T AT N R P A SCRI I  ARESE K B, RO SR 224 AR R kAt e AR A T R AR
R L2 T AERZEN RS, AR AR R AR A A K €N, C P N P fh2Eit e
TEAS SRR S/ )N, HAR IR A X 25 20 R, v DIAE S RAS 32 AR 227 s i Ak 2= T AR E U TFAE S R
GEla) R 4T
3.2 MUAIRS B AL 2R R Y 25 5 5 Gk

AR RIS BT (M B AR) C N P i KO AR 2 o LA e B 22 5 X Rl 25 S5 AN (32 34
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W F A B R OR AR, 18 452 B 4 B R AL U AT e A AL i s 0 ik R R A A TR A AR A 2
BIRE PR KB BEA KR IR R B L A A DA R A A K TR SR TR AR Ry 37 43 A IR i
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