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Response of foliar 6" C of Quercus spinosa to altitudinal gradients
FENG Qiuhong'*, CHENG Ruimei', SHI Zuomin" ", LIU Shirong', LIU Xingliang”, HE Fei*, CAO Huiming'

1 Institute of Forest Ecology, Environment and Protection, Chinese Academy of Forestry, Key Laboratory on Forest Ecology and Environmental Sciences of
State Forestry Administration, Beijing 100091, China
2 Sichuan Academy of Forestry, Chengdu 610081, China

Abstract : Plant carbon isotope discrimination (8" C) has been one of core issues in fields of plant ecology and global
carbon cycle since C of plant tissue was found to be more than that of atmosphere. Many researches have found that plant
(especially C; plants) 8"”C increased with altitudes. Discrimination of photosynthesis to " C, which is a key process for
causing the difference of " C content between plants and atmosphere, is influenced by environment, but it achieves through
biological processes finally. So analysis of relationships between plant 8" C and eco-physiological parameters ( photosynthesis,
diffusion, nutrient content, morphology etc. ) is more meaningful and helpful to interpret the relationship between plant
8" C and altitudinal gradients than those between plant 8" C and environmental factors. Foliar traits on carbon isotope ratio,
photosynthesis, diffusional conductance to CO,, nutrient content and morphology of Quercus spinosa in three sites with
different altitudes from Wolong reserve were measured in order to understand and interpret how foliar 8" C of Quercus spinosa
responses to altitudinal gradients in this area. The relationships among foliar 6" C and altitudinal gradients and eco-

physiological parameters were analyzed by Pearson correlation analysis firstly. Some of them that correlated significantly with
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each other were analyzed again by Standardised Major Axis (SMA). Foliar 8" C of Quercus spinosa increased with altitude
(R*=0.56, P<0.001) , and the altitudinal difference of 8" C amount to 2. 0% per 1000m. Theoretically, when mesophyll
conductance (g, ) is considered as a limited factor for CO, diffusion, there should be a more significant correlation between
8" C and the ratio of chloroplast partial pressure of CO, to ambient CO, partial pressure (P_/P,) than that between " C and
the ratio of intercellular to ambient partial pressure of CO,(P./P,). So P_/P, should be better used for indicating §" C
instead of P,/P,. We found that lower P /P, at higher altitude caused by decreasing diffusional conductance ( stomatal
conductance (g.) and g, ) was main reason why foliar 8" C of Quercus spinosa increased with altitudes and g (R*=0.71, P
<0.001) was a more important factor to foliar 8 C than g _(R*=0.65, P=0.003). Meanwhile, leaf mass per area (LMA)
that increased with altitudes also had a positive effect on this trend (R*=0.35, P=0.017). Nitrogen content per leaf area
(N,..) increased with altitudes, but more nitrogen was allocated to non-photosynthetic system that caused the drop of
carboxylation efficiency and photosynthetic rate at high altitudes, and then played a negative role on the changes of foliar 6"
C with altitudes in a certain extent. Additionally, photosynthetic nitrogen use efficiency ( PNUE) was testified to be a
better indicator for the relationship between leaf nitrogen content and foliar CO, fixing, also for foliar 8 C than N, and

nitrogen content per leaf mass (N, ).

Key Words: leaf carbon isotope discrimination ;altitudinal response ; Quercus spinosa ; Wolong Natural Reserve
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[ AEAE—E L EM R, V=-28.95%0+0. 702X ,r* =0. 59, V=M F 4 6" C E (%o) , X = #4K 5 FF (km) ;
Morecroft %W Xt 95 24 i NS B X4 T AN R AR B9 Alchemilla alpina BB 57 3¢ B SFEP Ry SUCHE
TR Z AL TR GG 2R, Y=-27. 24%0+1. 906X ,r* =0.31, Y =M F 4 8 C 1l (%0) , X = HF4R &5 B (km) , #H
Pyt 1) 87 C EAETHE 1000 m KGN 1. 9%0; S /E RS X6 RN I B L1 K ¥ 161 B2 ( Buddleja davidii ) FHF
FEWAFBIZEMILEIS SR 1T, A WP oe L B B TR A T A ARG 87 C (E T BEFRAR, s e B, &
2 TR 25 53 B B0 TRl — P X5t PR 5E 1 T8 25 R0 A B 10 5 35 1 2 S 0 ] — S AR SL 6 5 il i A )
2 C 25 1 (A 4 R 1S B A A AL BRATF 58 AN AT DS R I i C 3 S Y VA 06 B A 738 AL L A | O o B () S
AT LA R A I R A B A 2l A AR AL PR (4 i) 1 5 38 S AL | ZE RIS RPN AR AR T i b A S R 4
P4 5 T % i b A 285 2R G0 o A AR A B B BRI 3 By 25 T B TR T R, VR B T S B A
Wy R S AR SRR R B R 6 2 LU (8 C) 25 Tt it i [ K S e g 4014

5 LR ( Quercus spinosa) 2 )1 PG &y LUAREL A B —Fb, 22040 FREPE HOR DU)I S M . = RSV re
XA Gy, AEN SRR VR B B 8y, Hal N 2 A A= 58, anLl3s L A 2R, 0 A8 1 5 0 R R 1 g e
T BERIE N e EBOLE R A )z M W AR 1000m, 1 5 s T T 3500m, AEASHI ST L
DX, ol o v LR = A4 TR 2000—3600m , it AT, SR E125 . (1) Jn i LA R 8 ¢ 5k 22 18]
FEAEERERIOCR? (2) MEROBEARL CO ¥ BURE (A& & J6h AR AR (PNUE ) FUE 55 S 800 5 ik
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1 MRMAFMARFE
1.1 W5 s

FNIR 1SR RAP DX AN T T L1 JDk A= 388, 7 7 s Ji A i 44 1) LR L R 3 (102°52'—103°24 E,30°45'—31°25"
N, R VU] 5 3t i) 1) VG e Do 0 0, DA v L 25 o SR B SR AR AR L 3% X R T BT P 1 A, A FE
oK FEE TR AEEK 2700m MY, AR 8.4°C 1 AEHARIR-1.7C,7 AFHARIR
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17.0°C , =0°C iH R 4000°C ; 45 Y[ /K i 861. 8 mm,5—9 H FE/K & 5 2 4ERE /K TE Y 68. 1% , A3 A%
TR 80% FiAi, TIEFFLLL AR R 3 AR 3 B AE IR 2000—3600m AYBHI ,{H 2500m DL, H
SRR TR, A 0 LLARSAE P S s LR R o LSRR AR AR5
1.2 Wk

FERTE S Hb DX F T HR A B T8 S B b 13 3 A (B BRI ) |, 43531124 :2600m . 3050m 1 3500m,, 2009 4 7—8
A AR A R4 rfil it & LR 3—5 AMERR, Bk 2—3 B Im BH HLAE K R AP 5 #1766 281
K CO, T BB HIME ; AL, R AR HEATEE Mo CO, T HUI A& 16 9 3t 10 Bl v L AR B9 i -, B bk
10—15 N FIRA R 1 AMREARBEFT 8°C AN B (LMA) (I AE . 156X 6 C 5 HAl MR 24T Pearson #H 56
KR GHT 5 Bt J % L P AR O OC R 035 3 A T A AL S Bl 43T (SMA | standardised major axis ; I 7732 1] DU 4 (1
R XA OC Z v, AR 5 X PR AR d 1 STRR R ), AE B R, X BR 8% C (I LA AN i Al M AR AT RORT B
AbFREST
1.2.1 " LMA N &8H 8" C i E

FE SRR iy FE G AT b T BRI e i TR AR A I E {5 T Li- 3000A i T ARAY (LI-COR,
Lincoln, Nebraska, USA)#EAT, BJSHA 75°C HUMEFE rht 1 48h J5 il 18, LMA = W 73/ M- TR AR 5 Bl R
THER I 80 H i LA F AL & S C e . 07 a3l A L LG 00 D A 5 e R A67 38 0 P R ol 22
5L gifk 25 55 F 3% A ( DELTAplus XP, Thermo Finnigan, Bremen, Germany) #£17"7C/"”C & &)
E L ARHRZE/NT 0. 1%0, 8°C HARRHE AR N .8%C =[P C/”C (sample)/13C/C (PDB) -1]x1000, H
H,BC/PC (sample) MEEMROTRE ERRFIN EZFEZ ;P C/”C (PDB) MisHEY P ikoT R HEEF M R F
JEZ I ;PDB 4 Pee Dee Belemnite , ik [F] 3 25 FO bR (— R IR ER A7)
1.2.2 WM AORAFEPRIN e

K1 9.00—15 .00 fii ] LI-6400 405 4FH I &2 58 (LI-COR, Lincoln, Nebraska, USA) #47t
BRI E R i B T R 25°C, G IR E AR DGR . IR I E IR 2 IR CO, ¥R E (reference  CO,
concentration ) &L LE KA CO, K (£ 350 umol/mol ) , A FEAK YR 4 350,300,250 ,200 , 150,100 .50 ,200 .
400,600 800 1000 ,1200 ,1400 ,1600 ,1800 .2000 wmol/mol, FEA~k I TEREA % 5 5 Hb 28 3k 31 - 17 5 3
2—3 min JFICE, BB S ICE 10 WL L, REDEEHE (A, ) FRRILHER (V) MR KT
33K (], ) ¥ Farquhar 8B A-C, 2 AT 5], i 1ZA R 19 3 1 % 2 500 %25 % Bernacchi
SEUTOUR Sharkey S0 IS EL, BRI RM RIS SEBUS , B TE B E 30min DLE, R 8 43 N
JE AT C AT B R EE R IC A 10 R AL, X B A9 06 A R RO RS IR (R,) o A2 58 B SR 4R
DU A e FH T AR BR ) 2317
1.2.3 W EdE R E

K 9:00—15 .00 i LI-6400 {E45OE A /EH I E R 48 (LI-COR, Lincoln, Nebraska, USA) #4750 F
SRS HARPR I i FEFE SEEHE(A) SILSE (g) RIS (g,) o Ford, mTw# 4 m] H
15,05 BRI R E R 25°C BRI e AR AR ;1 g, AT M POt s (AF / F ) AR,
ZEFIF Loreto 452 B M 1 5 R B, Hor,

A

& = (1)
{Ci - [F*(]_/.+8(A +Rd))/Jf—4(A +Rd)}}
Ho g5 I (& mT .
J; = PAR x ?—F x Leafreflu x PARDistPhotosys (2)
I* =42.75 + 1.88(T,, - 25) +0.036 x (T, - 25)° (3)
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FIRARK P, Leafreflu= 0.9, PARDistPhotosys = 0.5 ;4. 653K C, . MilA] COMIE T, . M HIRE R, . 5

WP AF/F, 986 a
2 ZERE5HH
2.1 MR 8°C Wik ER

W2 R T I LA 6 C BEZ FHES (22 1), X S HTAMIBFIESE 525407 BT, 3500m 5
3050m 11110 6% C 554225 (UFT4 K1 5575 T 2600m Abi) 5°C. BeffoRt RN IIBEIT F 5°C 5ty
R BE 2 WA BRI G 2R 1 Y = =33, 0773%0+2. 0X, > =0. 56, Y = I 1) 87 C {H (%0) , X = V4K 55 2 (km ) ;1§

PAETE 5 1000m , FlF = #R R 87 C T 2. 0%o.,
2.2 M SECH LMA Fi RS BEEER

MR LMA 5 6" C Z [ A7 1 1 3 1 IEAH C OC &R
(F2), B BEE MR F &, & ARt A 8"
C 3 hn ey [RIE , i 5 oA e 3 & (i 7 B TR AR A T
YA AR BTN ) 567 C SRR A S & (N,,.,)
] 2 B 2 A SO &R M S A S (N,,L)
JC A (R 2) s FIM = LBk N, 5 87 C —#F,
it 5 VA A ) T v TR, T ' 3 3R ) 22 TR S

®1 FEERFMSLEHGIE 67 C
Table 1 leaf carbon isotope discrimination (8" C) of Quercus

spinosa from different altitudes

T/ m 8% C/ %o
3500 -26.23+0.85Aa
3050 -26.570.67Aa
2600 -28.04£0. 08Bb

ABC:P<0.05;abc:P<0.01

(K 4 PR ) HENFE PNUE BEB R AT TR, B9 6°C BB E IR R (K 2),

F2 FHSLHEMHESSCS5LMA MR NSBEXER

Table 2 The relationships between leaf carbon isotope discrimination (6°C) and LMA , leaf nitrogen content

2% log Lt AN A A LR ATTY s e e /M HRR
c ff _ LMA Ny N, PNUE
octlicient /(g/m?) /(g/mg) /(g/m?) /(wmol mol™! s71)
KoEm N £ r 0.607 * -0.018 0.781** -0.797 **
HAE 8" C/ %o P 0.013 0.953 0. 003 0. 001
n 16 13 12 14
n FEAEL number of sample; P S 3E P significant level ;r #H3E %X correlation coefficient; * P<0.05, * * P<0.01
WE 1 Fos, BEE R & AR LMA 38 m, Het A 245 ¢
. s e SVIA: 14.96 (9.55, 23.43) .
SUC HZIN(R*=0.35, P=0.017) ., — NN, BlE 250 | RE=035 P=0.017
R JEE B B B (LMA 3G, CO, &1 Bk & 255 |
(RALBN 2R B K X S FEAIRR B 5 CO, AfiE, -260F
X
PEI P(P./P,) FEAR, X 88" C B 7> 9 657
g 2 fros B N, B30 PNUE (&A%, i |
. N . =275 |
mlIERE 8V C Bz 3, Mtz T, PNUE(R*=0.63, oo
P=0.001)% N, (R*=0.46, P=0.010) %M H 8"C 1 28'5 ‘ ‘ ‘ ‘ ‘ ‘
AL iy N ™95 200 205 210 215 220 225
) et log log LMA/(g/m?)
2.3 R §VC HNESHILER
1 RMSLEHE6°C 5 LMA ZAX%

BE T R = LR A S80S 87 C
BEIRAMERR(ER3), MHLZTF, /.. 58" CHEI\H
MR ED), kA, TV, 56°CHRIXAAR
BF M,V o T 87 C R FAIECER,

Fig.1 The relationship between foliar 6> C and LMA in Quercus
spinosa

Bt R R R AR (RER P SV HI) SMA: Slope for Standardised
Major Axis ( the range of slope)
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24 ¢ 24 ¢

e SMA: 15.67(9.80, 25.04) ® SMA:-441(-6.40, - 3.04)
R?=0.46 P=0.010 . . R?=0.63 P=0.001
-25 ¢ 2
- 5 [
-26 |
° s 26
O 271 o
ES = o7}
.28 L
o9 | -28
-30 - - - - . ) -29 - . . . )
0.15 0.20 0.25 0.30 0.35 0.40 0.45 1.00 1.20 1.40 1.60 1.80 2.00
log 10gNxed/ (0/M?) log Y& &M FHZLE logPNUE/(umol-mol!-s™")
2 WMHE LM 6°C 5 PNUEN,,,, 2 B1X %
Fig.2 The relationships between foliar 6" C and PNUE, N,,., in Quercus spinosa
F3 RMHFWLHENFUC SEaSHEXFR
Table 3 The relationships between foliar 6> C and photosynthetic parameters in Quercus spinosa
23 FREOLA R BRI HE A R 7 IR AR A/
L A Vema max R R
Coefficient ,
/(pmol m2 s71) /(pmol m™2 s7!) /(pmol m2 s71) Jinax” V camx
TR BRIR 1 r -0.571°¢ -0.487 -0. 689 ** -0.697 **
HAH 8" C/ %o P 0.026 0. 066 0.004 0. 004
n 15 15 15 15

* P<0.05, * * P<0.01

2.4 MHSVCH Co P EE BN KA

BEE G T B LAY A g, g, /PP, AT CO, 53 IR ; P, - SRR CO, 43 FE) FL P /P,
(P, HHEERIER I COLAME) 945 8°C G5, HIR P/P AN BTA I 82505 87 C [ 1 A G
KR HATLL g R 8" C RN e 1 L IR P/ P g, K2 IR A (64),

F4 FIMFULFENEVC 5T HSHEXR

Table 4 The relationships between foliar 6> C and diffusional parameters in Quercus spinosa

28 Sefi R I P 41 S SARE émﬂal‘ﬁﬂ 'ﬁm A %4&1&)&2 A
Coefficiont A e g, ANFL CO, R L HNF CO, JE R
/(mmol m™2s7") /(mol m™2s7") /(mol m™2s7") P./P, P./P,
T R o % r -0.580 " -0.671" -0.798 ** —0.659* -0.553
FLAE 8" C/%0 P 0.023 0.024 0. 000 0.010 0. 062
N 15 11 15 14 12

#* P<0.05, * * P<0.01

W 3 BiR, bEE g fl g, M3, it i 8P C YR TGS, A5 ¢, (R =0.65, P=0.003) fHLt, g
(R*=0.71, P<0.001)*%}F 8" C MEHE KL,

W 4 FioR b6 P/P AP /PSS, 6 C 2 P, H5 P /P, (R =0.30, P=0.064)
ML, P/P,(R*=0.40, P=0.015) % F 8" C M FHIF E B,
3 itig

SET A G IE G5 R 2T R R T I R LA B8R C E BB Z I (R =0. 56, P<
0.001) (1), Hi#ETHE 1000m, 87 C 31 2. 0%, AP F 8% C {H 5 KA 6" CAEM X PRI T H H &
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R o SMA: -3.41(-4.69, - 2.48) el o SMA: -241(-3.72,- 1.56)
R?=0.71 P<0.001 R?=0.65 P=0.003
L]
-25 -25 ¢
. -2} s -26 1
) %
© ot © o7t
-28 - -28
-29 : : ‘ : : ; -29 T
-18 -16 -14 -12 -1.0 -0.8 -0.6 -24 -22 -20 -18 -16 -14 -12 -10 -08 -06
log log g¢/(mol-m2.s'1) log log gn/(mol-m-2.s%)
3 RAHBLEHE°C 5e, ¢, ZEAXER
Fig. 3 The relationships between foliar 6**C and &< &m In Quercus spinosa
24 - o SMA: -27.25(- 4353, - 17.06) 24 . o SVA:-9.22(-16.12,-5.27)
R?=0.40 P=0.015 R?=0.30 P=0.064
L]
-25 ¢ -25 ¢
s -26 1 s -26|
S S
© o7t < 27t
-28 + -28 -

-29 : : : : : : : : ) -29 : s : : : : : )
-0.32 -0.30-0.28-0.26 -0.24 -0.22-0.20-0.18-0.16 -0.14  -0.70 -0.65 -0.60 -0.55 -0.50 -0.45 -0.40 -0.35 -0.30
log CO, log Pi/P, log co, logPy/P,

4 FMFWLEHK®Cc 5P/P, P /P, Z AR

Fig. 4 The relationships between foliar 6'*C and P,/P,, P./P, in Quercus spinosa

HeAAE RS C R HE AT, BRI — 1 F R 22 PR DR 7 1 52 i), {0 B 28 90 3 ol A 4 2 3 i ke 52
IS BTLA, A WA R BRI = LR R oA B SR BRSBTS SRS 8P C H KRR,

A )T A L AR 8" C (LA A i IO S PR R AT B VR IR R BOERST . L, 8 C (R A N e
8°C=68"C, —a- (b -a (P,/P,) (4)
K, 870, Rz 8P C Ml ja . SN S EL 4. 4%0; b RPN SEL,27. 0%0, FTLA,P./P AR 5 8"
RO R, HE, RN RAE T XM, B P =P, 5 2, M A4 S 055 R 4
MBI T2, SR, 35 AR B i 58 2R B AN P 4 A 5 R A BRI i H R S BB i 2

KK IR KA F20 5% ) BIAR R ASfR ) 87 C (R Bl gk B
8°C=6"C, -a- (b -a (P,/P,) +bp, —P) /P, (5)
EXAE G

8°C=8"C, —a +aP,/P, - bP /P, (6)
WA (6) il LAE 1, BIRY P /P, — &R, B P,/P, (3N, 8% C 38, w4 P,/P,— &l BE%E P./
PN, 8% C WA st 25N 5, P./P,INEE D Jy P/P IR a 16 504 E, B AN 67 C Bk,
SEEC IR R T 5 B g 0 1,5 “BERRAZERRHR 1L EALEE ( Rubisco) P LIS, g X T P/P, HIAVE FHE AT /NI,
SR, ABE R R W], 67 C Tk 5 P/P kS P/P AR ARG E R (N 4 PoR) , H P/P X 87 C M1 #L
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P/P T R(E4), ZHPWENTFEET P/P, 5 P/P WAAAE—E M ENE, EHMH L IEMELR, T
LIS P, P AR, T BRI S8 67 C I/t P /P RS A 87 C 3BT % .

BEA SRR (LMA) s, 87 C R Z 3% K (R =0.35, P=0.017;38 2, /& 1), BB dE4k 10 TH i, K
AR AR SR I REA, TR S N B 5 = LAY O T HRAE A1 5 4 PR BT S 1 0 SR T AR I 7 TR T
RS — AR BN B AR KA A Y BORR  X S R R LA O, RYBER , BT P (P/P,) %
IR X AT B SRR 8P C B RN 2 —

SERTHFR C &R B R T, —LeAE i i A S b 2 AR A, B S s R 5 b A A
SERF R A AT AT i 22 1671023890 Reich HI Oleksyn"* WF97 % B, FEAE YR EE A T 5—10°C OB IX., )
MR NP B s A B A T R A, AR R | B TR T s, AR BE R AR, SR S 1 m , ANEL
e LR A0 B it e BRLAE TR RR T4 ST A\ 23 B 2 385 g L R () TR R S A /N S R I v, B 3, L
5t R 87 C MR R B IE A GO R P (R 2, 18 2) AR N EXT TR A ERM EEEA B R
KEFTBI, LA N, B 5 13T = 0 S o\ & — SR W i A, B 3 3 0% T v 1 o e 1 32 2 e
R SRITTAHIESE & B, BAR S0 R 8 C 2800, Bl 4K B9 s, U i LA ik i N & (V) A BT BT,
T HOGA R M AR, iR 33 PNUE FRARH 5 87 C Z M 2B FHN ML RR(F2,K2), MiSHix
SR F BRI T A N RAEOLA RGNS RN 225, BAEBFRERRZSS kA N
TS T E RGN LB AEAR R YA R AH 22 30, R AE R AP ) B E ik R G T2 %, 75
TR HIX. BRI Frid b B i N & (R & IR 2 T 2100 N R B4 ARG E R G0, M
SEMDEAVERN N 2| i 5 OLE HREIL, A RE PNUE FEIL, 1WA, M N &5 L0 PNUE 155%
MG AR A RIS 25 458 B 87 C, — Mk U, B i e N & 38 -5 08 R R b3k
RPEMIFEAL PP, NTfEHE 8V C Y FE " WIEARIESE | B 14K B T FE A 2K T 2 0 N B4 iid
KA E RS TR PNUE FEIRRRIES  BARAGE RGN R4 215 Rubisco A T FEAR, #E1M P/ P,
Thi  E—ERE L FET 8 C IRRK,

VER AR P22 5 AR I R LR E S H(A, Vo I ) A3 87 C TR SR I HH 2 B AH 5
KFR(F£3) A (r=-0.571, P=0.026) .V, (r=—-0.487, P=0.066) 1] (r=-0.689, P=0.004) ¥Jft%
TR B TF R T FRARG , 3% AR TE— E AR R T 6 C (HJ | BB 4R T i T FRAR A 9 B S B (U3 g
g ) LA 26 T T T 14 1 g P JER R (S 8 LMA) %o 8 C A1 A JH I L g ik — 25 (R = 0. 71, P<
0.001;R*=0.65, P=0.003;R*=0.35, P=0.017; /& 1,1 4), s, ] FV,  HHE—EHANE6EE N
FAEM FObE RGN ECR SR I — AR R AR R G A VR F R HL T4 38 A1 Rubisco fiE 1)
(RUBP(1,5-BEFRAZTRNE ) 0 FFAE FINHAE ) Z B —Fh D Re P, AR, AME J F YV, 567 C 21
FRKR S Ve B—FE(F 3) B BEE IR DI TEET T/ Vo SRR X BE A | BB TR 00 v, SR L
Br#am TROCE RGP 21 N ROBCL H T REHR Rubisco, iIX7E— & BB 22 T T PNUE %
R S B RILEE T T F%

M AAE R A i SRR A CO, R AT RAEAE R, 3558 b X — s & R R
3 ARG B SR CO, RMME KA BN 7 R )2 AR5 Bl R 2 3 A R 3L, 55 AL A B 1E
I 3 Fi—nt SR JE T, 1 CO, 7E3X 3 B Be iy B 8 fie 1 0 5Bk b7 K2 5 (boundary layer
conductance) \g il g, . MLZ T, JFPEX THAY Bt BN B E HHEE, FRACEY BN EEH
RS g A g X T 8 C A HEEE MR L, AMERRE, X P/P, R AFTE & BL IS P o &
X P/ P KU, W TR 7 m W2 —200), B0 PP SRl o il g, WIBSINTRIG I, BT LA g Al g 45 8V C
[ FFTE B TR R, RFREB, 5 g M, g X P/P,,JIESSC M R(£4,K3),

25 L BEAE VR R T, RS AR B 8T C IR B2 TR, B K R TR 1000m, 87 C 3G N
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2. 0%, T, BT ITHES KA FERR MR IT SR I (g, A g, ) WA T A2 S8 B 87 C M4k
UL S 2 BE IR L | B Y0 P TR I P B0 T 30— 38 s AR T, B AR P T N RO R
AR A RGN 2% 5 T S BRI B AR O A R LR B 1 — R LI T RO 8
C FBO AR F L WAs FBR R 6 C B R4 T 25 T B KB i, ARG B, 5 N, N, AT,
PNUE T35 45 FH S B e 0 8L A 5 O R 1 K CO, BURE ) 2 0GR ) i FLY ot 4
U EAT R,
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