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Variation of carbon, nitrogen and phosphorus stoichiometric characteristics of

fine roots in Masson pine and Chinese fir plantations with soil depth
CHEN Rong, WANG Weiwei, CAO Lirong, CHEN Ming, CHEN Guangshui, YAO Xiaodong, WANG Xiaohong "

Key Laboratory of Ecogeographic Processes in Humid Subtropics, Ministry of Education, School of Geographical Sciences, Fujian Normal University, Fuzhou
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Abstract; In order to examine the characteristics of fine root carbon ( C), nitrogen ( N), and phosphorus ( P)
concentrations and their stoichiometric ratios changing with soil depth in Masson pine ( Pinus massoniana) and Chinese fir
( Cunninghamia lanceolata) plantations, the experiments were conducted in April 2011, in Jinsiwan Forest Park , Sanming
City, Fujian Province. The samples of fine roots in five soil depths (0—10 cm, 10—20 c¢m, 20—40 cm, 40—60 cm,
60—80 cm) of Masson pine and Chinese fir plantations were collected in the big forestry breeding farm to determine C, N
and P concentration as well as specific root length ( SRL). Soil nutrient contents were also measured. The results showed
that forest type significantly influenced fine root C concentration, but not fine root N and P concentration, and that fine root
C concentration was significantly greater in the plantation of Masson pine than in the plantation of Chinese fir. Soil depth
significantly influenced fine root N and P concentrations, but not C concentrations, and fine root N and P concentrations

decreased exponentially with increasing soil depth in both pinus sylvestris and fir plantations. Fine root N and P
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concentrations were positively correlated with soil Total nitrogen (TN) and Total phosphorus (TP) concentrations as well as
SRL in both Horsetail Pine and Fir plantations. The fitted straight lines indicated the difference in the fine root N nutrient
acquisition capacity between horsetail pine and fir plantations, with horsetail pine having a greater ability to acquire N
nutrients and fir having a greater ability to acquire nutrients through SRL than horsetail pine, possibly reflecting the
difference in fine root N acquisition strategies between the two plantations. The fine root N :P ratios (33.5+2.81 and 30.18+
2.10) of both horsetail pine and fir plantations were greater than 16 in different soil layers, indicating that both were P-
limited, but fine root N :P was not influenced by soil N :P and SRL. Fine root N and P concentrations in plantations of
horsetail pine and fir were influenced by soil depth and were related to changes in soil nutrients and fine root morphological

characteristics.
Key Words: Masson pine; Chinese fir; ecological stoichiometry; soil nutrients; soil depth; specific root length

TP A A2 R AR A48 B O R AT AR, DL ENT S A B+ AR R G IREZ ]
MR AR E B R AR, A R B 5K TR DR TEFR MG I h R AR, 2
TR S B AR SRR S T BRI 20 ST A AR, — e U EAAR <2 mm'Y 41
HRAE R 25 R G BB BR e BURR I oy, HoA: KA A3 54 B R G IR IR IR B VAR DG 600 AR kA 26
RGN A Y ERAG AR S AR AR (C) VAEL(N) B (P) MR EERRAE S AR 2 o b — e 2
Vi RE SONOAB P 2E BRSO . ANAIARY C He i S5 SURAA 3T AR N Wk SAE RO A R | E IR AR FH RIAR
AEMARDY ) CoN HAEFTLIEN AR A A FE 45", RIAIAR C N FU{E# R, QAR A5 Al | AR 8 % S5l
ik, N:P WIS BAEHINT N P FR40HAT Z BRI B R SR AR S R G AR C N P MR B AR S Ak 2
FHE L X T IRAK PR 32 53 B IR 19 70 B -5 ) T SR 22 G E 2

WA C N P A p it i R AN ] 2 J2 R B 1 20 A R ik, X T T R AR QAR TE A ] 4 2 TR B2 5%
ARIBRE M HAT SR BE S [l X TRI B AR R 33203 52 IRIG DL 48 S AR AR S R G55 70 B B AT S22 1Y
PSR S, BN R A EIRBEEXT AR C N P T4 W35 52, 4 Naoki S5 490 & BIL, AR
( Quercus serrata) F1EAK 2475 (llex pedunculosa) AR N ¥ FEEFE 0—10 em £ )2 B % & T 40—50em + )2 K
gEL Terzaghi %5 AXHE EXL 275 AT J1% B30 L1 PG LB AR AR ) L B ( Fagus engleriana ) R~ R B IE &
AR N VR FERE T2 TR EE G iy b, C Wk B Bl T R IR BE WA A 3 ARk, C o N B 2 T B i
IR AR AR AE T R RO B R R A AR R SR, B BRI R, 4R 30 5 R A
AR B IEAROC, UNBRIE P F 05 K LB LUK (Pinus taiwanensis ) 4HAR P J5E B - 3 TP ¥ J5 38 i 5 35 4
IR SIAN AR TE AR AR AR R A A AEAE R0, AN AR BRI, AR K (specific root length, SRL)
RO, ARIR AP IRIRE S A ) B EANAR N P FR4r s - HEIR AN TE R A A A T S
FAIMRAL AT i AR AE A - e AT ) AR TR 2S5 2 TR B A At A7 7 3 i B, Ak R
eI 2 AT A BRBE 2 VR BE B 1 i SRL SR Wl N 30 R S AR BUANAR 9% 40 Wk B R Ak e
FRHERE R IR R AR AR A, SRT, H AT SR AL 2 T i S AR A R 0 B P 7 3R R (0—50 mm ) , %)
T IR T ERE AR AR B R . P, T AR - 2 IR 3570 AR X 40 C N
P ALS R IE RS I A AT 5T X6 T AR ST b SR A3 R S B A E R

LA ( Pinus massoniana ) FIFZ A ( Cunninghamia lanceolata) J2&: 3% [E 55 77 £ 2 B I FR N T AR Fh | HoA A
Kot R SEO0 A, AN RO AR SR B AN A A8 R G- 5 TR IR E B XA . SR IR R Y,
FEAIRAR R PR SRS AR LY, T R A 5 75 2 0 v oG BEOR BRI > SBRB R RO AR X 57
JR SRS IR SN SR IR R4 W SRCR B 5 R A BRRE 5 3R A Wi R B UIAR G I SRS TR
JEIRBEARZ AN H AN AR AL 271 527 X6 U, R T IR AGA R AR R RAR R YR AR TE A ] IR |- 5%
STARECRE I B OCE AR TR N TR A LR R FE AR IR o T i 2 O — Suif sy (Ao iy 8
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TREE/NT 30 em,, WNPRZEIREEIIIE K IR IZ (0—30 em) FZARL4IAR P W EE & NP 5+ 184 P I N :P
PR 0 A ;2 2 BE A5 X AS AR LA B 5 A B, 76 RS ] £ 2 R BE (0—10 em, 10—20 cm, 20—30
em) |, BE A ZVRBEREIN, AHAR C N FIC P LR ARG S AR N P LL 5 58 JE B i s fe e sy >, e
FURG AR N TARAIR A A 22 bl 2 AR B ST SR Bk =, DR IMAR SC L3 [ 32 ) ) R s MRS K 14 ol
NTIMAWFFER G LB 2 (1) 2B B XAZARN AR BN A TARGIR C N P Wi K AL 3
WA RF 7 (2) 4R N P RN NP B L2025 14 N 4 P JR/0 ik A4 R SRL /Y
A KT BB SREMAZAN TR C N P W R A 2T HBE R R AR A R, LU N
AR AN TARZ B B T2 Rt — e R BE 2%

1 HRRBEFHE

1.1 IR X

WIS H AL T = BT R RO R T 4 22 75 FRAR A B (26°19'N, 117°36'E) N, XN LMK LI e o 3, SF 44
4R 300 m, I3 25—35°; J& 3 i 2 KA e, SRR 19.1°C AR R OK & 1749 mm, AR Y28 &
1585 mm , AN 81% ,FE/K FHEEF T 3—8 A, HELMAK AL TN £, L8, +IEREE T
1 m,

RN TARAN L RIS N TN F 7 — /NG, 98 1976 4R K A H sk bR 1R S |, 8 1 AN T aibiIe
W, DEMAEARTENMEN S W 1,

1 RBHERBEFMERE LT (0—20 cm) BLMER

Table 1 Basic characteristics of the test site and physical and chemical properties of surface soil (0—20 cm)
MA32HY The stand type

TiH Items

M N T M Masson pine plantation FARNTAH Fir plantation

Mtf Stand age/a 36 36

SRR Average tree height/m 18.3 18.2

S R Average chest diameter/cm 18.3 15.6

PRAT B Stand density/ (#/hm?) 1500 2858

pH 4.75 4.41

+ 34 H Soil bulk density/ ( g/cm®) 1.33 1.41

4fk Total carbon/ (g/kg) 21.01 23.89

4% Total nitrogen/ ( g/kg) 0.6 0.8

4§ Total phosphorus/ (g/kg) 0.52 0.35

1.2 5k

A SR AR MRAIAR AR ) — AR R 2 (3—5 H ) b B — MM P Bk £ 2011 4FEAE 4 A IEFT 4R EURE
TE LRI ARN TR A E 3 B 20 mx20 m FEHL, FHPNAE 4.05em A 8576 A5 i 3 5 S T Bifs
HLETEL 10 4>+, %A 80 em, % 0—10 ¢m . 10—20 ¢m ,20—40 ¢cm 40—60 c¢m il 60—80 cm + /273 #] +
O A 2 S A A AR ICAF B RHEE Ay I SCEG = T 4°C vKA R L
1.2.1  HHIE A K Ab2i 415300 e

FESCIZE N, DO ] 1 2 TR BE A ot Bk s AR ARAE & JFARIEAR R B 6 SME 5tk MR R 5 o o3 25 i
SRR 4 HAR A TR 4R . H RN IR R B 2 AR AR A D s SRR Z B 7L A 0, B R 24548
O AW ORET, FK <2 mm BIEHE BT 0—1mm 1 1—2mm #E47539%, ¥ U AR B T, id
SRR AR KB GRIAFRATIE ARHE , B R A AR T 65°C T LT 2 1HE R T IAR FHEKREE A
PEATHIFES . e JEFRE 10 mg BERRARFEFH TR 431 (vario EL 1 Element Analyzer, 72 [E ) Il EAR C N ¥ FR
B 60 mg BERFAREE ] HCIO, \H,S0, 1M E Wi E A% 100 mL, #8 24 h, B IS, PS50 80 70 Hr I ( Skalar
San++, Skalar, fif 22 ) Ml & 4HAR P YR ABFFE S0 H AR BRI AR
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1.2.2 AR e

ANT] 2B A Pk 4IRS B S R T A9 80 2 mm B KB40t 2 mm 0 A £ 24T A AR KT,
FE 3 pH, B KA L0t 100 H i, T E L5 4k 2/ Mast, H C N LR S HL (Elementar
Vario EL III, Elementar , f&[% ) il & 158 2k SR WKE, HIELBERH KCL =4, M3 242, HC10, H,S0, &
Ja FESE R8I BT (skalar san+ +, Skalar) Ul %€ ,
1.2.3 B I S o br

FrAGEit i i SPSS 24.0 #AF#EAT, 48 C N P (C:N C:P FI N :P $8hRBOSEUT | R FHIR & e PEAR
RN FEHAE R BEHLAON , MRy AR AR Ry B SO0, 2 TREAE N UM 5, 400 B AR A2 AR N TARGIAR C N
P kB S AR A R U 22 7 . RTTR G AR 40AR N P N P 5 3R W BE A SRL 16 &, Hrp
BEHAE A BEMLAON , BRI AR [ 52 RN, 85 40 W BE P ARk SRL VR PR &, FR45 A A O MR 52 4
HE N P VR NP 5 RISV 4HAR SRL CR .

2 HFRESH

2.1 HREMAZAN TR C N P 2B 2R AE B 2B A AR L

M 2 A, RN FIAZ AR N TARGEMR C Wk EETEAR > AR R Z 8] 1Y 22 0 B3 (P<0.01) . B A
TARYNR C W ((416.91£3.43)mg/g) & & THZARN T ((401.55£5.98) mg/g) . PiFP A TAK 1—2 mm
YRR C W ((425.51+2.90) mg/g) & T 0—1 mm 4R ((392.96+4.18)mg/g) , AR N e EEARZ R4
FISZIR , B RAMFIAZAC N TARAIAR N WA (P34 N MR 51004 (8.50+0.65) mg/g . (7.92+0.51 ) me/g) ;s {HE 5K
Z IR N ¥ 2257 3% (P<0.05) ,0—1 mm 4R N ¥ ((8.79+0.33) mg/g) W3 T 1—2 mm 4IAR N ¥k
((7.0120.31)mg/g) . 4R P ¥RIERZRII IR R, T BASFZ AN TARGIAR PR BE AT (73 P ¥k
FE53 9124 (0.26£0.03) me/ g (0.25£0.02) mg/g) . HAR C e BEANKE 1 38R B AR L i A2 1k (P =0.063) , 4R N P
W34 52 + R BE AR 0 20 (P<0.01) , 46 2 TR BE i3 i 2 B R R Reta s (| 1) o

SRMAZAN TR C N C:P ERHZZ MM 255 8% ,0—1 mm IR C:N C:P BEFMT 1—
2 mm4iR, 404 C P B+ 2R RN 255 L THEE (B 2) . BEMAEZARN TR C:N N:P Z
MR TN A SRR EE A BAE I SZ IR (P<0.05) A2 AR N TARANAR C N i - )23 % B2 186 0 iy 185 o o) Wt B2 R 1 5 2 A
NTARCE 2) Wi FIR T ARG N P B+ )2 5928 AU AR B 2

K2 MY ER.IEREXNMAR CNPIREUK C:N,C:PN:P MRS L EER ST

Table 2 Mixed linear model analysis of the effects of forest stand, diameter class, and soil depth on the concentration of carbon, nitrogen and

phosphorus in fine roots, as well as the ratio of carbon to nitrogen, carbon to phosphorus, and nitrogen to phosphorus

ARSI Variance of source lgC IgN LgP lg(C:N) Lg(C:P) lg(N:P)
AR (F) Forest type <0.01 0.622 0.368 0.784 0.677 0.554
ARG (D) Fine root diameter grade <0.01 <0.05 0.104 <0.01 <0.05 0.970
2B (S) Soil depth 0.063 <0.01 <0.01 <0.01 <0.01 0.535
FxD 0.428 0.388 0.631 0.516 0.784 0.876
FxS 0.090 0.074 0.489 <0.05 0.737 <0.05
DxS 0.654 0.263 0.874 0.231 0.744 0.414
FxDxS 0.529 0.917 0.872 0.959 0.894 0.876

2.2 SREMAZARN TR A Bk LA S e B ¢ &

5% 3 A%, AR RN 3 TN (952 BAE ] B 52 408 N W B (P<0.05) , T B FIAZ AR A TARGIAR N #k
5 4 TN e B34 2 ARG HAZ AR N TG BARPR R E S T HRMATAR(E 3 a) , T3 TP AR
ERMANAR P VR (P<0.01) 4R P ¥k BERE - 38wk B A P i = (&I 3 b)) TTZ4HAR N :P 5 1€ TN : TP
KAEAARE (K3 ),
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E1 AELBERESERMZARKANIHAMAR C NP IRESFIE
Fig.1 The concentration of fine root C, N, and P in Pinus massoniana and Chinese fir plantations at different soil depths

F: M35 Forest type; D : 4UARTEL Fine root diameter grade; S: +JZIREE Soil depth; * F/R i3 (P<0.05)

*x3 MIRNPRERNPETEFRHFNXR
Table 3 The relationship between the concentration of nitrogen and phosphorus in fine roots and the ratio of nitrogen to phosphorus and the

physical and chemical properties of soil

N P N:P

AR Bl sk y AR B sl RN~

\Z;;jizﬁ of source F F \i;;iécﬁﬁ of source F P \z:ji:ﬁ of source F P
F 29.678 <0.01" || F 2.301 0.294 F 3.289 0.109
D 9.607 <0.01" || D 0.651 0.646 D 0.249 0.228
TN 26.307 <0.01* || TP 3.470 <0.01" NP 0.062 0.733
FxD 1.867 0.120 FxD 0.121 0.427 FxD 0.005 0.892
FXTN 8.247 <0.05* || FXTP 2.023 0.306 FxNP 0.948 0.377
DXTN 1.792 0.646 DxTP 1.062 0.783 DxNP 0.846 0.435
FxDxTN 1.215 0.930 FxDxTP 0.123 0.466 FxDxNP 0.008 0.839

F.D 43 BB 2T R, TN TP NP 48 3R HIEa A A0 AL, P<0.05 £5R B2, P<0.01 B2
2.3 DREMAZARN TR E Bk 8 S 7kt 5S40 SRL LR

HHE N P WRPE 2 N :P S5 4048 SRL R A 2R AR M4 SR B M A SRL 28 B AE H B & 52 4 N
WelF (32 4) , GREMAZ AN TAYMR N #F 54048 SRL B2 FEMX, G HL DR, DEMA THREZLR
REEHTEARANTHAE (K3 d), MR P AR NP 40 SRL IR (%K 4, 3 e,1),
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— GEM — BAK
0—1 mmZitR 1—2 mm4i R
80 r D:* S:* FXD:* 80
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AR5 L Fine root C:N ratio
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o D:* S:*
=
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el
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i
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WAL BB L Fine root C:P ratio
80 80
FXS:*
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0 0
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B2 AELBRREDSERMIZARKAIHRAREFETS ST
Fig.2 The stoichiometric ratio of fine root C, N, and P in Pinus massoniana and Chinese fir plantations at different soil depths

F: M35 Forest type; D 40ARTEZL Fine root diameter grade; S: 1 JZIREE Soil depth; * F7R i3 (P<0.05)

x4 MAMWRNPIRERNPS5HIRSRL KWXF
Table 4 The relationship between the concentration of nitrogen and phosphorus in fine roots and the ratio of nitrogen to phosphorus and the

specific root length of fine roots

25 KR N P N:P
Variance of source F P F P F P
F 5.906 <0.05 1.356 0.267 0.527 0.482
D 1.814 0.203 5.173 <0.05 2.707 0.126
SRL 0.803 0.388 1.366 0.265 0.678 0.426
FxD 0.858 0.372 2.991 0.109 1.862 0.197
FxSRL 6.578 <0.05 3.550 0.084 0.007 0.936
DxSRL 0.738 0.407 2.506 0.139 1.875 0.196
FxDxSRL 4.316 0.060 4.075 0.066 0.503 0.492

F.D 25 m Ry A0 , SRL R 4R FEAR K, P<0.05 /R 1.3, P<0.01 # . 3%

3 it

3.1 HEMAEARN TR C N P &Rk
ARG R, RN TARYIE C W E B E S TEA, DREMATHAMR C WREHHE ] (416.91£6.08)
mg/ g, IR N TARAAR C R EEI(E N (409.60+7.08) mg/ g, MEAR T FMEHLSE WA 1) 68 A>T+ AR Rl ZHAR C
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B3 4R N.PREMK N:P 511 N P.N:P X SRL KX &
Fig.3 The relationship between fine root N, P concentration and N :P and soil N, P, N :P and spicific root length
n FRBE R AN ANE FREROR 1% 25 57 (P<0.05)

WE ((428.9+7.4)mg/g) (HILIE R T 245 B FE 4P WEGE 45 R P 0 22808 R D H AR KR TR 3R 0—30 em
+EETE R P AZ AR C ¥R IE (329.7 mg/g) , X 1] BE ST g4k 22 A 06, A WP RIALNR C W25
AR5 AR B R A U A AR A T 2 AR B A G, IR 1 C YR R T AR A AL A 2R A
Y, B IR R AR 3 I 2 B BOE C RGN L S34h BRI C VR B T RS i AR I 4T 4k R oAk 2
FIRRAKAL A I o3 B RS N TR S A2 AR N TARAIAR C ¥R BE 1925 53, T RESE P AD L TAREAR 1K
AR IR 25 S 1 4

ISR AN TR 0—80 em +JZIRIE N( (8.50+0.65)mg/g.(7.92+0.51)mg/g) .P((0.26+0.03)
mg/g . (0.25+0.02) mg/g) F-HI kB E T EAED AIAR N P SFH4H B (9.16 mg/g 0.954 mg/g) , K T 2Bk
AR N P WL (9.9—11.2 mg/g.0.55-0.85 mg/g) ™' X AT RES HIEIRE A% LA, DR
AN TAHAMAE HIEFZ (0—20 em) 40K N HJEF ((11.120.42) mg/g . (10.0+0.62) mg/g) i T H E FF AR ZHH N
T ((7.720.5) mg/g) ™ W25 R 5 Kerkhoff ZE A58 J B K 22 55000 B b DX HE P 4IAR N 9 8 45 v — 2,
FZHHE(0—20 cm) A P ¥ (0.33 mg/g.(0.3+0.02) mg/g) HIICie (i T i E TR ARLIH P ¥ ((0.7£0.1)
mg/g) X AT RS WA M X 58 P AR OG, DR AL AR N TARRILIR N F1 Pk B 35 24 R
F RPN TARAAREAG L N AP R HRCR,

LA AN TAR0—1 mm 404 C:N C:P ¥R E ST 1—2 mm 404, 4148 C:N C :P RALAEY X
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NP F25 AR, C :N L (C P E#K, BRI N P 250 R FHZCR R, WFss R IR C N ik
%, AR A A A SRR 0 FRATT A 92 205 T S5 i A 92 24538 — 30, B I AR S8 e e ple

AN AR N TARZIME N :P((33.5+2.81) .(30.182.10) ) imik i TH EAE Y 4IAR N :P(14.27) , Hix
LERTF 16, N:P RBAEYSZ N P F25r M HEN 5 5753 32 BRAFAE , A5 N P> 16 B RIS E2 57 P IR, 24
14<N :P<16 fEH3Z N P F2ordLmIBRE] MY N :P<14 B, R F 252 N PRI 3000 2 B A FRZ AR Tbk
sz L4 P IR AR, X 5B Wardle ™ SR IE W AR P AE K £ B2 - 48 P BRI A B9 45 SR —
., HAEAR )2 E PN, 4R NP Wizt KT 16, 26 W i ME R b IXOR [F] -+ 2 TR EE 40AR 452 P BRI,

3.2 DEMAEZAN TR C N P IR A 4R )2 AR 1L

£ 0—80 cm +ZUREE AR C Wk BEASKE + 2 VR EE (AR fmi AR 4k, T N (P v B Bl 2 IR B 35, 248 5K
AR R, PIRD AN TAREZ RIEAIR N ¥ U2 B8, KR N R ERE+ 2R E R K TSR
By, Horp 0—10 em 2P RS FAZAR N TARAN N #REE5391 e 70—80 em + )22y 1.2 f5H1 1.54 f%, Naoki
85 NAE HASTGER 1L X R SRAR X HIAR ( Quercus serrata) FIEARZETE (Hlex pedunculosa) WiFH APl 5% A& B, WA
RIFIR AR (0-0.5 mm) N ¥ FERE )2 TR EE (0—50 mm) ARG AT FEAS, MAHMR (1—2 mm) A9 N ¥k B2 AN B
TRBEASAEY | Patrick 76271 P T SAE VR A0AR A 7= R0 J8) e AR 9 & B, T )2 8 vp LA 50 o 1 AR 2
FEA R T BB B T X AR SR AR AL T AR A 52 A0 & BRI 2 (20—40 em) T HEANIR N P ik
BEMTERIZE(0—20 em) S HE4AAR P

AR FRZAN TARGIAR C :N [ C :P 5 A 2 TR B (9 1 0 i 2 PR 2 b TR 3 X 22 i TR+ 2%
FERIRE TN, SRS AR AR N TARGAR C MR T 3 22 5 (P>0.05) 1M N P W B S48 40T B a3, i 15 4R
C:N.C:P B+ JZWRE N2k, 52 Z 28X 0—30 em £ Z2WEAZ AL C N, C P B fb 3
#ﬁ[[ZS] .

3.3 DEMFAZAN TARGEM N P YREEFI N <P Fifi + 22810 A4 i B 2 5 1 583540 il SRL (6 &

YR N P R BB R UREE (38, A B TR Bk TAEAR LR L, R85 TN TP 553,
SRL JESZMANAR N P BRI 2R, SRR FRZ AR TAR N (P e B2 BE - SR (34 I S F8 BT R, FLAIAR N
P S 3 TN TP WL IEAG, — RO bl+ 2 VR B B34 I, N P F2 0k FERRAR Y, T R3340k
W22 57 FEANR N P e BE B - JZ R BE RO AR R B 2 R 3 AR A & A AR
PR IR N P W B KA AR, T RERAE P ST R I, Bl JE R AR, B AR D BORAR Y
B h 2 SRR L BOMUAR 5 S a1, ARG PR/ N P MR BEBRAR S T AR T X A
REFIRRE RS ARB G & LA AR bl )2 A3 I mi 3G K, SRL o B 4 2 8 B i 28 Ak i A2 4k, 52 5l /b J5 35 m
e, HABIEIN AR/ SRL 3K B AR J i R A e N P i 7 A ST R, 189
PR M2 A AIAR N P VR EERE 2 & A AR R I R 22— il J2 R B 3 i - M8 2 S b i | 3 s U R
%, - — B BRAR R K MR E AR R IB B FEARAR R IR TR A AR ST, 33040 N P Bl 4 J2 B8 B 1 3 m
MR, C N C P B2 VR BERG TG A

L BIAFIAZAR N TARAIAR N W5 18 TN WIS HARM, EARN TG HEMARPREE S TS
AN TR AR AERPEAR T BN TAR(EL 3 a) , iX KRBT E RSN TAARFRZ AR N TARGIAR N 5753 3R B AE
IR, SRS N TARAAR SZ 1458 TN Mk B AR f iy sE /N 6 N 35243 R R ICRE 7 B 58, JOXE N %43 i i
REFEATH L T BAART N F5 0 IR R s AR T ARGIHE N e 88 5k £ 438 TN I B A0 Ak B A8UR% , 6 N 543 (9 W i e
JIH5 . X0 RE SRR RAR ISR R A G, T R AA M AR B, Z1 A RAR AR b BB 2o AP HE PR 22 AR A7,
AZAE P A AR R, AR i R SEE AR R WL L D B EARZ 4 N 3753 W I RE 77 A X 4
22 A5 % 1 HE TN (20 58 S ST R W] P A B RR AR I N e 138 A i 7 725 - A A BRTAR R 7

YR N W EE 5 SRL IG5 B IR, DRMA THELG EARPR K TREARNTA(E 3 d), R R
RN HeBEXT SRL (AR fb S ABURK A2 AR N TARGIAR N W 52 SRL B4/, H— 2R RL AT R B, 2
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ANTHARYIAR SRL KT S EM N AR (2% B E K, P=0.055), SRL &R PP 4358 110
FRAE 40K SRL /)N | F743 KEURE Syl O FRATABFE KA AE 14 SRL ZREUIE /0O BE /7 e S R M B 5
WRPHZERFSE % L, Ho A E AM A FhE 3 H ECM A Fh B B85 A SRL™Y | iX 5 AR HIF 78 45 S KA — 2,

4 #ip

2R B R B AN FZ AR TARGIAR N P YR X C WRBETCRZ M, FLANAR N P ¥R 3 Bl 4 S R
ARSI ZAEECR B, M C MR BEAE BBV Z (A 25 5%, SRS AAZ AR N TARYIAR N P v B Bl )2 TR 2 AR
165 13 TN TP ¥ SRL ¢, AN A AME RAR B FP AR X N 5753 3R HUhE ) B, 52 138 TN 22 4k
AISEIAE /N 5 TAZ AR N TARGEAR AT N F253 W ICRE J1 38855 , 75 5 52 13 TN 952  {HGE 3 SRL AR IGR 43 1 e
bR, DR RAZ AN TARGIARAEAS R 19 )2 25 (RS B N 3832 P BRI, FLARHC P 2 mIRE 22 5
FNTE N

FRESEFEE T RADS W AN TG C N P Ab2E T 2= R b 2 TR B AR R AR, 8 T ff A 4 e
T JEENH IR RS SRR AR T A BB , AT LU N TR RS 5 B B AR A
L BORE B JR R 458 1 IS IR TR E AR D BRI A AR N THAE S RGP I R E Z AW R
A AE RIS K A SRIE
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