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Nutrient heterogeneity in fine roots of six subtropical natural tree species

XIONG Decheng'*, HUANG Jinxue'?, YANG Zhijie'*, LU Zhengli">, CHEN Guangshui'**, YANG Yusheng'?,
XIE Jinsheng'”

1 State Key Laboratory of Humid Subtropical Mountain Ecology, Fuzhou 350007, China

2 Institute of Geographical Sciences, Fujian Normal University, Fuzhou 350007, China

Abstract: Fine roots, commonly defined as roots <2 mm in diameter, are often treated as a homogeneous mass
compartment. However, this approach ignores the distinct branching structure of fine root systems, roots of different branch
orders play different roles in belowground carbon and nutrient cycling. To date, it is remarkable how little we know about
the chemical properties in fine root and the correlation between fine root and leaf in chemical properties, especially in
subtropical evergreen broadleaved forest. So, in this study, intact fine root segments and leaves of six dominant tree species
( Cinnamomum micranthum; Tsoongiodendron odorum Chun; Cinnamomum chekiangense; Castanopsis fabri; Aliingia
gracilipes; and Castanopsis carlesit) were sampled in an evergreen broadleaved forest located at the Wanmulin Nature
Reserve, Jian’' ou, Fujian province. We focused on: (1) the relationship between branch order and root nutrient
concentrations; (2) the correlation between the chemical and morphological traits of fine root and between the chemical
traits of root and leaf; (3) the effect of root order and tree species on root chemical traits. For Cinnamomum micranthum ,
C content increased as root order increased, while there was no distinct trend for the other five species. There was a

negative relationship between root branch order and N and P concentration, and a positive relationship between root branch
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order and C/N ratios for the six tree species, while the N/P ratios had no distinct pattern with branch order. The one-way
ANOVA demonstrated that tree species had significant effect on C, NP concentration, C/N ratio, and N/P ratio ( P<
0.01). Though root order had significant or marked effect on NP concentration and C/N ratio ( P<0.01, P<0.05), it
had no significant effect on C concentration and N/P ratio ( P>0.05) for the six tree species. The two-way ANOVA showed
that tree species Xroot order interaction had significant or marked effect on C NP concentration and C/N ratio ( P<0.01,
P<0.05) , while it had no effect on N/P ratio (P>0.05). The analysis of correlation revealed that variation in C/N ratio
was determined by N concentration in the lower root order and by C concentration in the highest root order, and the variation
in N/P ratio was determined by N concentration. Among tree species, C concentration was coupled with N concentration in
the higher root order and the N concentration coupled with P concentration in the lower root order. Specific root length was
correlated with N and P concentrations as well as C/N ratio (P<0.01), but had no significant correlation with C
concentration and N/P ratio for the six tree species. The comparison among first root order, bulk fine root and leaf for the
six tree species indicated that, while there was no significant correlation, NP concentration and N/P ratio of the first root
order were more similar to those of leaf than those of bulk fine root. It concludes that there was large heterogeneity in
nutrient traits among different root orders for these subtropical evergreen broadleaved species, especially N and P

concentrations, and the root tip to some extent can serve as an analogue to leaf with regard to nutrient traits.

Key Words: subtropical ; natural forest; fine root; leaf; nutrient concentration; root order
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IRV AR B 30 32 FL AP SR 20 BE Y BRI, DR, MER A 1T A AR SR 70 vk BE R WFFE AR BRbR AR 25 R
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1 I MRS

WFTEHLTT ABR E AR DR DAL T4 A L AR i ol g T P, A T s Ll AR R 0, b 3867 B 7 27°03 N,
118°09'E , i W ME 4 556 m, X 22 322 m, TR 189 han o DX I/ A0 i A 30 140 I1 44 T Vi 2 XA 4%, 4
YIIRE 18.7°C  AF P i 1663. 8 em, AFFE K i 1466 mm , AHXFRE 81% , LAGINK K 277 d., Mg SR
AR AR LI E e b S, DI 44 38 DA 2T S B 8 DX PN R A Dy 8 ) v ST R Sk i b, DA B R AR
(Lauraceae) A %%} ( Magnoliaceae ) \5¢-|-F}( Fagaceae) fLJEF} ( Elacocarpaceae ) | 11458} ( Theaceae ) .27 £t
( Aquifoliaceae) . LI iLE} ( Symplocaceae ) 14 2§ # Bl ( Hamamelidaceae ) 55 & 32, DX H A8 £ #4 Fi 32 B4 K big
( Castanopsis carlesii) % 7 ¥% ( Castanopsis fabri) . #7114 ( Cinnamomum chekiangense ) . 404K B T # ( Altingia
gracilipes) 5 ,
2 HARAE
2.1 FEACREES AR

ANARAE b 3 B AE DU K AR Cinnamomum micranthum ; Y6 K Tsoongiodendron odorum Chun; #7 1%
Cinnamomum chekiangense ; &% T#¥% Castsanopsis fabri ; 4WARFT T B Altingia gracilipes ; XA Castanopsis carlesii 6 F
RONMRFE I IEAT PRI, B3 R AR X AH N R AR O AR FEA T R4 . SRAEEEYRTE 2010 4F 7 F 3, SRAE IS S Ay o
BB A R/ NI 3 FRSAEA MRS Guo 551 195848 + Bk 7E SR AR AR 3538 1—1. Sm vl BB AR =125 1
A~20 emx20 emx20 em KN e KA 5 7R BT TR AR BRI | O CE AR b A o LR R A 5
F R A B2 M o 5 ik, BICRAE TR A I i R PR 5y i e et AR P e b TP S AN ERAER
et A R HE BRI B AU T [l it — e Bl I, 7E B B — R ] — A 5 AR 2% b I sc AR 1
R T B B 4T B FE R T A T 5 0 R S0 Ja A DU ik e B — e B A I R R AARAE R R AR SE N
J Sz BT [T % PR 25 88 7K 43 0l v B AR e T b 1) R 3R R B, e R I AR A Y B AR AR A
Pregitzer %4 BRI BK A L HGE R 2R 408 5 G, 00 T MR ZR ezt 3 AT 40 S B e A/ INBO AR 7 M 1 4%
AR 1 GARSSIAL S 2 AR, W 2 RARSZICAL Dy 3 AR MR HE R 5 BAR, S5 AR TR TR R (3 4.5
PR BB AR R Ry — R, 3 G 32 B BT 0K A5 G AN AR AT AR Y AT 00 B, AN ) AR R
HYAR 2 AL RS 73 01| A EARICAF I BB L 9K 05 7 B S A 441X (Espon scanner ) #EAT 44, F9 I A<
W F 2R S T PP BN F R AR ST 3 WE L I3 A A 9 AN ESE T SE U Win
RHIZO ( Pro 2005b ) H2 58 R I B4 X0 43 175 ) 1 181 7 4T 53 B LA 20 25 GRAAR 10 G B2, T e R 43 il e
AOAIAR 73 BT 65°C HEARHE BARE S AR T3 A AR AR (R /T, m/g) |, I o RE il [l 5256
A SN BEFE AT AR LB SRS TE 65°C TR H
2.2 MRS EENE

FERET IS 1Y 3 A AR [R5 20 AR TR A 7E— S, SR 5B AR R oAt 2 ) T ES B A H AR R A ok e Ak
5 2 mm fLARGHE . AR5 20 B BOGE ARG C-N JTR T INE 6 TR 7l 25 MR 7 S A € N & 65 5 I
T SR R TR - e SRR -SH B e L Gk XA Sl A T AR B T 5 A G BE X AR Rt g 4 P AT
D5E (ARSCSER i 3 CH S 5E ) .
2.3 Hdlior

FIF SPSS13. 0 B3 gk B PR 32 FIRL PR 38 Ty 22 S0 A s A A, 1y 9 S A AR IR 6 R FP AR € N P &%
= C/N, N/P B IERT 04T 32 I Pearson AHICOMTJT L3 6 A FAIAR C N C/N & N P N/P Z[A]fY
KFR, MRS C NP L& C/N NP BRRIEAT T, [ X AR AN N P N/P Z (8] 5C R AT 7047
HHK I ZRK ] Excel SEAL,
3 ERE55H
3.1 6 MR AR IR > AR AL
3.1.1 6 FFPAIAL C N P & AL RFAE

HAFEY C S UK 461. 97¢/kg, MG ANy 451. 8 o/kg, WiTLH:Jy 467. 28g/kg, B 175 Ny 441. 74
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o/kg, ZARBT T ICH 446. 1 o/ kg, Khf R 462. 44 g/ kg BRUTKIEANR C 5 5B I mi s mah , HoAy 5 Fhsg
R B I S A AR TR R (T 1) 5 DOKASE, IO AR IR R R P4 C Al 8 225 (P<0.01)  KAE A
BEXEF(P<0.05) , HA 3 M 22 FR B2 (P>0.05) , J7 2500 & BUF GO TUK R WG AR FIKRE C &
e HAG I 3 B SR (P<0. 01,P<0.05) (R 1) o 4HARSFH N S Uik 15.85 ¢/kg, MOGA N 13.25
o/kg, WHTAE R 13.58g/ke, BVEME R 7.56 o/ kg, HARBIT THAR 7.43 o/kg, KA A 7.82 ¢/kg;6 FIFIZHAR N
i B AR AR AR — B, RBERBUN BT ST = N S 38n, 6 F R AR R R P9 N & &4 1
FH2ES(P<0.01) (K1), J5 2250 Wit R BT RN 6 R RRAEAR N & A A i 355200 (P<0.01) (R 1) . 4R
SEH P SRR N 0. 84g/ ke, WDEA N 0.62 o/ke, WIITH: K 0. 61 o/ke, BIEHEHR 0.55 o/ke, KT T K
0.57 g/kg, KAEH 0.47 g/kg;6 FIRFIANAR P 7 A (LM A EAR R IR Bl T 10 1, DK R AR
FFH P & BEZES (P<0.05) , A5 Fb A5 3 22 5 (P<0.01) (B 1), 20 Hr it &k 3T %
Xt 6 iR P S A R E B N (P<0.01,P<0.05) (£ 1), J35MNBUR R T5 22730 B A BB Fift, v Aol
SRR AR C NP &SI R E AR (P<0.01) (K 1), X WERIEMFE AR C NP & i
A B E R AFRT RILE A VR XX e R Tt A AR,
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@I % 440 Q&! % g
X3 2
g 430 g
£ 420 £
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I I il I\ \% VI I I il v \% VI
30 #2)% Root order

[ Yik#& Cinnamomum micranthum

II YA Tvoongiodendron odorum Chun
15 Il WritA: Cinnamomum chekiangense
IV B2 Castsanopsis fabri

V' YIRERT T B Altingia gracilipes
VI X## Castanopsis carlesii

RBEEL N/P

I T T T T B

0
12345 12345 12345 12345 12345 12345
I II il v A VI

#2)3 Root order

E1 6 FiFHER1—S %% C.N.P.C/N.N/P T HHE.
Fig.1 C.N.P.C/N.N/P of the first five root branch orders for the six tree species

3.1.2 6 FPRFR4EMR C/N 1 N/P ZRALHFAE
AIARSE- C/N KR A 38. 62, WIEA N 44. 60, WiiT A 43,06, B 7454 62. 86, ZHAKR I T KK 66. 19,
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KAt A 63.93 56 FIRFRANFR C/N FEASJ U Ky il 7 0 T w8 10 T, 2 PR A AIAR R [R) P 9% C/N A i3 25 5% (P<
0.05) , HoA 5 R RN A I .35 22 53 (P<0.01) (&1 1), SR R J7 2200t R P 0 20545 C/N A1 3550
Wi (P<0.05) , XA 5 FBFANAR C/N B 520 (P<0.01) (£ 1), AR N/P JiKEEN 18. 76,
WCA 20. 72, WL R 22,50, B FEFE R 14,27  AARBT TR 13. 14 OKA#N 17. 196 FhRF4EAR N/P 1
KB I AR R R P E] N/P 2253t B35 (P>0.05) (K 1), B 25 2240 Tt & BP0t 6
PR FPZHAR N/P SR 2 (P>0.05) (R 1) . AINMURZE T 2508 K BT C/N I N/P ¥4 8 3%
FIRZIR (P<0.01) (£ 1) , LR FMF A AR C/N F N/P AR KA 225, 1 Fh R 2% 1938 B AE T C/N
B ERW(P<0.05) , MiXt N/P AL E (P>0.05)

F1 WE FLHT 6 MRFLEIR C.N.P.C/NN/P KT
Table 1 The effect of tree species, root order on the C.N.P,C/N.N/P

g 7 B sl YR
A <0. 0001 <0. 0001 <0. 0001 <0. 0001 <0. 0001

R Fhx ¥ 2 0.002 <0.0001 <0.0001 0.02 0.409

PYUKHIE Cinnamomum micranthum T4 <0.0001 <0.0001 <0.0001 <0.0001 0.701
MIEA Tsoongiodendron odorum Chun T <0.0001 <0.0001 <0.0001 <0.0001 0.609
WHTEE Cinnamomum chekiangense T 1.000 <0.0001 <0.0001 <0.0001 0.455
B Castsanopsis fabri FH 0.526 0. 006 0.002 0.013 0.494
YIAKBT T I Altingia gracilipes TR 0.816 <0.0001 0.032 <0.0001 0.881
KA# Castanopsis carlesii JF4 0.013 <0.0001 <0.0001 <0.0001 0.062

C.N &M C/N ZEHM K A 6 FI AR 1—S BN &5 C/N B2 E 7S (P<
0.01),5 %R C it 5 C/N Z[A] 5 3 HAHICHE (P<0.05) , HaR JLGR IR XA ARG (P>0. 05) , [R] B AR Fil
[B] 1—3 AR C N & Z EAHSCPERI A B2 (P>0.05) ,4, 5 AR C N & o0 BA 25 M 2 iE A
KKZR BT HRN F Al C/N Z ] 20 2 UG (P<0.01) ,C iR C/N, C N & it Z AR SRR
WE(P>0.05) (%£2), PLEEEREEI . BFERREMR C/N B85S F M N FERE, B3R /N f74E
St €N SRt  EEE SR T C N SR Z AP — A (W) 2R, NP &K N/P M
Br Bt .6 FPRIFRAIHL 1—2 AR N, P & i o] S AR 2 3 IEAH OGP (P<0.01) N &5 F1 N/P 7E 1—3 4t 2
B 2 IEAH OC A (P<0.01) ,4—5 ZRAIMR S 25 ) IEAH DG PE (P<0.05) , P & &8 A1 N/P 75 1—4 GLAMAAH Gk
KIRBE(P>0.05) 7645 5 HAMR RN E T M (P<0.01) s BBYFZ N AP 5 8 e N/P Z [A X AR 2
FIEACME(P<0.01) ,P &5 N/P Z A XA B (P>0.05) (£ 2), X85 R 2 B ERAARHAR
N.P SEGEHE M (E) KR BRER T NP E8H N FEIE, @t N P HFEkE,

R2 6 MHEFMMAR C.N5 C/N, N.P 5 N/P ZEIMHEXE
Table 2 The correlation among C . N,C/N and among N.P N/P of the six tree species

CxN CxC/N NxC/N NxP NxN/P PXN/P
1 0.049 -0.024 -0.979** 0.742°" 0.775** 0.165
2 -0.031 0. 186 -0.954"" 0.884 " 0.730** 0.333
3 0.375 -0.322 -0.968 ** 0.386 0.814** -0.203
4 0.512° -0.364 -0.969 ** 0.435 0.580°" -0.469
5 0.678** -0.534" -0.970** 0.319 0.543" -0.609 **
RAHOTP2E -0.151 0.127 -0.887 " 0.876** 0.482** 0.040

Root order of the total
* FRAARMEIB B B E K- (P<0.05) 5+ * FRoRAAEMER B B E K- (P<0.01)
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X 6 FRR AR AR SR 5 & 1 5 HUARA PR S BT R B DOKRE DGR AR C & 05 AR K 22 ] 2
e i 3 AR DE A (P<0.01) , Hodr 4 P FPAIAR C & i 5 AR KA CHE AR B3 (P>0.05) s DPRFS AR N &
5 AR ARG A 3 (P>0.05) , HAR 5 FRFR AR N 5 it 5 HUAR R 34 Sl I 35 TE AR OC 1 (P<0.01) 3 &
TERS  AUARRT T AR P & i 5 LUARKA SRR B3 (P>0.05) , Ay 4 FIRI FRAIAR P 7 i 5 HUAR K S 4%
FEIEARRME(P<0.01) s BIEFEHIAR C/N 5 AR ARG A B35 (P>0.05) , HAx 5 A A AR C/N 5 R K
M R A (P<0.01) 56 PP FRAIAR N/P 5 LRI SEEYI R B3 (P>0.05) (£3) . A MFP 4R
C i N/P 5 HARKA MY A B3 (P>0.05) N P &5 R K S W EA M (P<0.01) ,C/N 5
AR B IEAH M (P<0.05) (£ 3)

®3 6 MAMARILIRKS C.NP.C/N.N/P ZEIHIFEXHE
Table 3 The correlation between specific root length and C.N . P, C/N . N/P

b ik WA W B AT Kol e *;':

C -0.875** -0.775 ** -0.013 -0.162 0.192 0.046 -0.20

N 0.849 ** 0.922 %" 0.962 " 0.347 0.772** 0.877*" 0.627 "

P 0.867 " 0.920*" 0.909 ** 0.514 0.734 0.664 " 0.632*"
C/N -0.821** -0.853*" -0.805 " -0.382 -0.666 " -0.743 " -0.635*"
N/P 0.085 0.420 0.109 -0.327 0.167 0.021 0.193

* FORA AR TN 0 E K (P<0.05) 5 FORMIHEIA B W% KF(P<0.01)

3.3 ARSI R IR AR DG

XS 6 MRFRARIS AN 5 AP SOMACE I S NP & i NP 3EAT BRI UK AR DB A,
WA N & R I ARIS I RS AR, 2 02 4% AR B T AR, Kkl N 35 5 R B i SRR S AR TR, &
TERE  AARRT TH0 P 2 i R B AR RS I S AR, DG AR AR P& d R U Ry i e SRR S AR, Wik 2 3
FARIS ARSI (B 2) LA ES R AT LUE Y N P & A AR B MRS L T AR B 25 T Jr
TOKAR WA, 4HARB T BRI ARE N/P RIS AR JAH LU T 40AR A T 322308 T, RO A RN 2 17 4% ) 2 4 A
R T (E12) o Sy NI A DCE 73BT A SRR &S RSP S R N P & ERT N/P 2Z [ (i A
KAETFAHIL
4 g

AWFFEH 6 FED N (P i HA R B BE P T R T R, /N F DU 35 e 3 Jin i FF v, 3 AP 4
WEIH T AR IR E AR PR A e —E W S ik, X5 Pregitzer B SY R ILBEMS R BE fn C/N T ,N
FEFRAC, Guo S5 IR R HREIF RGN N A H AL, Li 451 R IARALZTN 1 P & i B3 20 e &2
LNERE AR TS RAR L, X FNFR I ECHS Jr 5 AR AR Bl 55 43 G, IR R UK 3 AR 4 (0 32 24
B AR I R, MR A SN A LN AT RNA AR, XS N AT P F7 R AR ERAE A A%
PR B WA LU 1, B R AR A i rh SRR A S A AR 1S 0 R )2 A s D R SRR A, AR
JPEE e B S AL 2R %, A 2 E AL U B, YR AR U B R SR T 4, 3 B SR AR e T
W TR E — M BE P T = ML, 5 N P JCERAHL AN FER A C 5 2 Y 20035 nofA 2 30— Bk
AR, 3K 5 —SU RS & B C 1 8 B G N i e B 4 SRR S R R R AT B S C VR AR A 4L 3
ARHICER , SRR HAR A AT B O TR AR S5 M 21 43 09 A8 Ak, 1 rboa] v v (AT AR
21 53 T AE 40 53 BB P e B A A AT R AS — , T3 30 C & P 2B bR R s, h TR AR ZE
AR S S AR A S AL BRSSO O i IR DG DRI A SR Z AR A AR PN R 0 R S B A
AR A A 2 2 LA — R A K5 RS R X AR A R G I 77 40108 B R W A7 DT R TH AR KR 22 . Ji8h, A&
WFFE R BIRR LR Tl 5 e 9010 58 EAE FIXSFARAR C N (P &5 b C/N B0 1 35 s il 3 52 el | R W AR Y 5%
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N(g/kg)
N(g/kg)

35 - Fh Tree species
b
30 | b e @ MRk
5L a aa b B I
wlTa, B T i
; ] a I YlkAE Cinnamomum micranthum

II MIEA Toongiodendron odorum Chun
I #HiTAE Cinnamomum chekiangense

IV B ##% Castsanopsis fabri

V' Y0ARR T B Altingia gracilipes

VI k8% Castanopsis carlesii

I II 111 Y
i Tree species

B2 6 FifiRE MR . MHH NP NP LLE
Fig.2 The comparison of NP N/P among first order tips, the average of all fine root orders, leaf for the six tree species

HOR I _E BA AR /NG P RER RS R Rl ) 235 28 5 (P<0. 05) , 5 WG 2. 35 22 5% (P>0. 05)

o35 BPELEAS R o HA AR R A B, It — AP U] T SE AR A B AR 5 DR R b ] ) 0] A [R) AL

AT R BICK B IS R REAF PP RBAR, BREMR C N ZEHAMERR, X LN
1 BRI AL LL, o € N BRI BA N EOCER , N A BARE R C N AL 2R e &R, B
AIFHANR N P 75 R B 5 1A SEME 3 5 Kerkhoff 2511 X Z2 R A JFAR 4 (19 A 5% 2 WA AR 22 U356 NP
Z 1B AR AR OGP A S R AL, SR, Sl A R G A A B, A IRGAR P NP 5 i R B B 1Y
AR X B POMREAR S N P RE AT R AR BACH R AR PRACHE R 2R M
JRAGBEA , LLK rRNA B RV 7= Iras A SR F 0, 100 N AT P 23 B A rRNA ) 25 MO0 E , NI
RGAR T N P Z R B EAE R N P LA R e R . RINABITEH C/N NP L 2 N &
AAEIRE | 3X 5 N AN T C P & i HAT H R R I AT G,

N/P AR E T P4 S5 A6 R T RE 1 DG S PEFE B , AL T AR Dy s Az 77 1 b B Tl P 4 1 8 SR T R 48 7R 98
PR BRSNS N/P SR/ T 14 B R A KRR R BRI R T R T 16 Y
) B W A 2 7 1 2 8l 2R A B B 3R 05 A T I vl ) R W1 52 30 R0l 7 2% S [l BRI 4 L B
ZROM T N/P IR A 32 4 3 S W BR 1 A A9F 5 3 2 ad i A vt A ok Bl i AR AT T 5T 38 HE D
ABFE PUUKER , WOEAR L2 N & B0 T 2B AR P-4 N S5 (11, Tg/kg) 2 T2 1745, 40
A BRT T AR KA 0 P A AP T X — U 5 6 AR A A AR S P 5 IR T A B B AR -2 P (1. 1/
kg) 215 FE N/P U T AR HB AT AR -2 N/P (11) 2 MR B oy I 76 A DX 5 o b A 1
5% P RIIRE X5 —BOA IR BRI IL T B 0 A2 7 T3 52 NG R 17 B R AR M B 3 2 AR
3 2 P BRI ARRL 2 AR X AL A AR R R R, I s TR 2 R R, 1
PEATH SR AU AR AR AT T PR R, TR R 2k R AR IETE T U A HE LU A B RR Bk L 61
FIPATES A5, T S Z0CE 00T R B & AR . B N/P IAHUKF R, B8 N/P F8 R 4
R Z ARG AT BN 1783 AT, 100X T4 0 A0 A5 7K -9 N/P 5T 3 RET S WUAR i A 7= ) 32 31
RAUBRAE], HATIE A — BRI Z58 A LA B NP EIRE A A 7 ) EE2 B R IR, A7 2Lt
FENRZ BB A A LR R >

— LT TR AR LUAR 5 AR (3 22 A B AR 25l A SR AT G, DRt vl A — R 5 B2 b R Ak 4 AR 11 A= 2
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FBHFEPEAKE . AT, R K S0 N P &8 C/N 4 BEH X, X 5 Pregitzer 2! Hl Reich 4>
RIARAAEYIHR N 5 HAR K 52 1 AH O A5 (%) 18 AR B, 28 BHIX BE 8 bR 35 5 4 AR 1 A= B 6 1 A 3 1)
FAVRE G, AT AE ARS8 1 IR (ELAS RIS ) ok b St DA R 22 53, FE A AR o o B 28 A A 0 25 A
5, JEIMSAED X Py SR 42 R AAE ) AR 5T & BRAIAR EUAR K RN4IAR N P N/P #RBEA W MIAH GG R,
M, 75 FOAR A R AR AR 1) £ 27 2H U 5 2225 FEON [ b S A S B ] 1 22 5o [RIINF, B 17 Sl A b L AR
5 C Frm A7 i E SN AR K C S N/P HLJGT i AR O TE S H8 PR EA T 3R A , RIALIAR C A
N/P HE 55 AR ) A A IS 1 A DI 55 55

AR N P N/P A TR IAR 23R T Fr X5 — 2658 R A A AR 2R 40 b A R i 1
4y 5 AR S SRR A B AR A ZE AL kT B B T ARG AN 2 JE T A AR i e R
BERY LU X, HRAS (1 AR ) S AR P AR R A PR T8 BR AR 30 43, o+ 3852 oA s v AR A+ o Bdk ™7 IR if
ISR FHARAS N/P AT AT Hi 2 Wb il 37 3 e R BRIk 0L . 5 2 M B, th 4% 20 SCANAR 35 93 5 M 1)
FEAE R R AR R GE I 35 53 AR R R Bl 32 5% 0 BRI 0 T BB AR AE R R 22 . AR ok FH AR 2 S W A
Fh3Z 3253 BRI A0 285 2R 538 5 v e 25 A —E 2200 [FIEE AP iR AR 5t - N P N/P Z [ 335
WE BRI SCHE . HERE R T SAME PREARE (L 6 D) i/ 5ok, 8 T BB S AHEIE b 6 B AR MR VA
Ab T ARBLY 7 b 2 A B = RIEFR AR A OG . ©A AR 5 R 3R B A DG R gE b BT i
BRI 50 G 3 BT R SR A A0 B B AR 2R A 3 B0 0] 30k o 35 43 A 80P A B8 A 1 I gy g 37 8D
P 2 [ B 3 ORI e . A Craine 25" X872 30 R B ALY OB 5T , Tjoelker 45°) Xf 36 [E 39 Fifi %1
ARFARAAEY B FT, MRS X STl 42 Fh s AA Y OB 55, 24902 22 i sk Z W Rl A 52, TR L LA 4
KIGFEABEE i FANAR ) N P & AR R IE A G . ARBFFEh 6 AN FP AR AR AR RL ST o 45 R T, b
F IR 2R ) A B R R S 37 43 T SR A i ] 22 55 mT REAS 21 28 (8, DT 1 55 ANE 35 1 AR 55 1 22 8] 33 43 FR) X 56
P, AR P A8 o P 52 oy 8 M S e S A 0 9 K B A AR R — 00 A 35 R A R R AR MR AR AR )
Yyfh 2 B2 e, TR AR R S i R Z MR A AE M, A S I T BEAE A ) R ia) | 57 b [R] K 2B e IX ]
LN R E FIRATFRE,
5 #ig

6 P FP AR N P 5 5 Bl P i T B, C/N BEFF e s, C 3 i A N/P Bl P 98 Ak T AR R
HH B AR AR (R R AR S U T IR B 40 AR 7 40 A AN [R5 G [RIAEAE — 22 1 S 0Pk | X R o3 CAS =y S AR Y
FRGHE SRS A, FIN AW Rl 5 5 7 RN 28 BAE R X 5% 0 BAT 138 15, 38 BH A0 AR 19 3% 43 5
PELEAS R e B AN ] SR, — 20 U B 10 200 AR A A 3 (A% 5 B2 AR A ] 9 ) L [ 8, 17 38 5 % NP Y
ST AT DA AR X8 SRR A KT 5 32 31 PR BRI

AP E P C N FRZMEAREGXR BRI N P SR EAREGCR, R C/N N/P
ML EZ R N S AR fb e . AR LUAR AR N P & it DL Je C/N H I EAH0C 15 C &3 N/P AHC
PR 2% R IAGIR C AR N/P 5 40AR Az FRAR IS M A0 O IE M 4555

6 PRI AIARSS N P &5 & N/P AH b FHEAIAR B 4530 F ik B, 53X T B S5 AR A B 359 08 24 AR i i
MERSILH UG 56, [AIREABEIE P AIARAR IS S50t 5 N P & LA K& N/P Z M3 B 3 1A G, X nl g 5 A
WFFE Fh e B Al > LA K 6 Fh AR MRS AL TR A7 3 S BB = 32 A MR FE AT 56, AT AR R
W 5 2Z (AR A AR DG A E 4 S5 i T B AE AN ) RUBE AT SR AR
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