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Abstract: In this study, three different stand ages of Cunninghamia Lanceolata plantations in Guizhou Province, including
8-year-old, 16-year-old and 28-year-old, were selected as the objects. In order to provide the scientific basis for sustainable
management of Cunninghamia Lanceolata plantations, we explored carbon (C), nitrogen ( N) and phosphorus ( P)
ecological stoichiometry and their interaction of plant, litter and soil, to indicate the effects of stand ages on the
stoichiometry. Our results showed that, (1) The nutrient stucture of leaf, litter and soil presented high concentration of C
and low concentration of N and P in Cunninghamia Lanceolata plantations. The concentration and stoichiometric ratio of C,
N, and P were significant different among plant, litter and soil (p< 0.05).The C/N (38.58) and C/P (376.67) of leaf
were lower than those of other coniferous trees, demonstrating that nutrient use efficiency of Cunninghamia Lanceolata was
poor. Conversely, C/N and C/P of litter were higher than those of leaf, on account of N and P concentrations of litter were
lower than those of leaf. The soil C/P and N/P were lower and C/N was higher, indicated that N release was inhibited but
P decomposition was reversely accelerated in soil, and it suggested that the condition would inhibit the litter decomposition
and nutrients release. (2) The C, N, and P concentrations and stoichiometric ratios of root, litter, and soil, as well as C
and P concentrations of mature leaf, were significantly different among the three age groups. From 8 to 28 years old, the C,
N and P concentrations of plant increased firstly and then decreased, but the results were converse in soil, suggesting that
plant nutrient uptake significantly increased firstly and then decreased. This could result in soil nutrients being transformed
from consumption to accumulation. The C and P concentrations of litter significantly decreased, and litter C/P and N/P
ratios significantly increased, suggesting that P was the main factor that constrains litter decomposition. Thus, P may have
inhibited nutrient return and intensified the contradiction between the nutrients supply and demand in young and middle
aged forests.(3) N concentration, C/N and N/P of matured leaf had significantly positive correlations with those of litter,
indicating that the nutrients of litter were sourced from the matured leaf. Resorption efficiency of P (0.518—0.645) was
significantly greater than that of N (0.292—0.488) (p<0.05), indicating that utilizing efficiency of P was greater than that
of N in the plantations. C concentration and C/N of litter had significant negative correlations with those of soil, suggesting
that C and N concentrations of soil was sourced from litter decomposition. However, litter decomposition was a slow process,
accompanied with a plentiful nutrients reserved in litter, which delayed nutrient return from litter to soil. Concentrations of
C and P, C/N, C/P and N/P of root had significantly positive correlations with those of soil, meanwhile, concentrations of
C, P and N of soil had no significant correlations with those of matured leaf, suggesting that soil nutrients were the main

sources of plant nutrients, but had less influence on concentrations of C, N, and P of matured leaf.

Key Words: Cunninghamia lanceolata; plants; litter; soil; forest age; stoichiometry; interaction
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1) C NP & et ny s fei@ésh DL € N P RS BRE R TIE/ECR XN TEBERMRES RS
FOTIEFR AR R A EEE L,
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TR G KA FIBRIEAZ AR B (B AR (JAVE I I C NP & A a T e AT oS, U IRl L
AR 1 AR N AR A - 70 - 1487 C NP AR S T B Rl 5 2 BRI A2 A X < A -] 9 -
C NP ALZEI R AR AR IR0 53 A2 AR N AR A Y- v - 387 € N P RO R o R, LI
BRI A B TIRAVGREZ AR N TR A S R G MR FR M R SR e ML, O SE Bzt KA AR N AR A 25
RGHY ] F L B R BRI

1 #MR57EE

L1 S XA

WFFE XA F St A8 B B AR Kb [ A2 A R P (109°10'—109°12'E,26°18'—26°21'N) , Ji& Frfx
i, VIR 500 m, RIENRPUUE K E A B, R RS AR AR 17—18°C, JCAR I 280—300 d, 4
B 1100—1300 mm,, g s 2 h g TIEARA K KM TARIZ WA (C. Lanceolata) , EAR T2
PIFEZE L ( Maesa japonica) . % F (Hex purpurea) \F8 ¥ ( Smilax china ) N F, ¥ AR LLER T2 H ( Dicranopteris
linearis) Bk ( Cyclosorus interruptus ) Sk ( Woodwardia japonica) FEFGEK ( Cyclosorus parasiticus) N,
1.2 W55
1.2.1 R E

TERENT MR | T IR — YL AR (8 a) (IR AR (16 a) (UMK (28 a) 55 3 A2 AR N T AN
WFFEXT G, BRI AR N BENLEE 3 £ 20 mx20 m AOREHD , BEAAS REATREHB IR A | SEARHED 36 1,

R1 HEHERER

Table 1 The basic situation of sample plot

Site Age  Altitude/m — Soil Slope/ (%) gpect position  DBH/em  height/m  density (¥k/hm?)
1 8 441 HHE 15 R gk 10.4 6.1 0.92 2857
2 8 449 H{HE 20 Rk rhg 10.5 6.2 0.90 2778
3 8 453 H{HE 20 Ry ik 10.3 6.0 0.92 2940
4 16 451 HHE 15 [l rhgl 16.5 10.0 0.95 2128
5 16 441 HHE 15 [T rhg 16.1 10.1 0.96 2174
6 16 443 HHE 12 Ry rhg 15.9 9.7 0.98 2272
7 28 483 HHE 10 FNE ik 23.1 16.1 0.85 1300
8 28 485 I 10 A g 21.4 17.0 0.85 1400
9 28 480 B 10 b P 22.0 17.2 0.84 1325

e 1—3 U ARLIER, 4—6 WA PRI, 7—9 WA A B EHR

1.2.2  FERREE K

TSR N FOT AR AT R R SRR T RIFIIZAR IR R VG L 4 5 ARl T J2 B | & kA
Iy HNRAT R VYMERRE . TIX 5 BRAZARHIAR T 75 0.5m AC42 BUE 40 HR | 7677 38 438 1% 2% I 05 45 R AR K
(HAR<2 mm) 5336 A4S LR E Nl — 2 FHZE B K wge , STRCAS 5 AREZARMT 1 mx1 m A9FETT YA b
TR RITE  BRR IS R A5 3 i B A4RAS . BiRAZ RN AR P54 60°C R Tk & . 78
AHRE 5 R JRTE AR DT Il X MR R R 2 4 (0—10 em) B HFRRIR G395, W KR 249 .
WFEE R 100 Hif )5, M £3E C N P &, AEFCRET 2016 427 AH12017 4F 1 A ,C N P & B KCREE
BB AR, IR 225 R E vario MACRO cube 8 ICZEAMHHUNE S C 4 N, & AR —
R AL —5H 86 BT L 2% (LY/T1270—1999 ) I 2 A1 4 0 R 7% b 4 P, &0 S Ak Bl 0 l—40 6 BT L @ 3k
(GB9837—88) il +- 44 P,
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1.2.3  BURGHT
e SR N(P) A - TE T N(P) it
HEY) N(P) HIGBOR = BT N(P) & &

SPSS 20.0 HAFHEATBARGEIT AT, XA RIBRIRAZAC Y et AR DV I K 30 € NP C/N /P N/
PATI AT (ANOVA) FIZTEHAR (1SD) (P<0.05) , M7 25 RO R 26 HEERFIE 22 53 J M i
He2 HRFAE RN, I AISES BT BLIFIIT CANOCO 5.0 BPHIEFTTUA BT (RDA) SR EHTY T+
HEPTRIALITI C N P R A2 i AR

2 HREH

2.1 AFEMBAZAR N TAAEY) -7 - 13 C N P &

A 2 1AL, (1) N C N P S8 KR, 438 514.52 .13.60 ,1.40 mg/g, #4351 487.51 5.
00.0.47 mg/g, J7& M43 50 536.44 .8.49 .0.56 mg/g, 134354 22.57 1.33 .0.46 mg/g; C A& > st
SHE > FHE N P 20 > PR >R > 4 Bt ¢ 5% C AR P 5 1 P AN, AR 4[R]3
ZES W (P<0.05) , (2) MRESXT R N TEsgm, X st C P LLEAR JRYE M R3ER C N P 52 i 2
(P<0.05) ,Hia# 5, BEARES LI, B C P S 5EH S Bk 3 BRI 4l i HAAIG | v i J09 359 3 4 ( 554.89
mg/g Fl 1.55 mg/g) UM B35 TR, BBt N 2834 a3 (RO [RPMRS (H] 22 5 R B 25 A C 2 0 2 i
PR PRI (AR TP I R IR B R N 2B e S g, T i I ik 18 6.60 me/g; I
V&I C P RIS TEYIE 2 I R G RIS I N R S IRTE A 2 R 0 1 i 3
HEC NP YRR RIS 11N P BI7ELil 2 i A 2 1 3 C 7R P A R B R

£2 FAERBEAREY-BHEH-LEE CNP &8 (FRHARERE)

Table 2 Plant, litter and soil C, N, P content of different age in C. lanceolata plantation ( mean+SE)

i i H FANEZ SR AR P E

Content Item Young forest Mid-age forest Mature forest Mean

C/ (mg/g) Sl 493.62+7.92aC 554.891+5.29bC 495.06+10.14aB 514.52+8.18C
R 444.90+8.58aB 482.80+9.87hB 534.85+6.83cC 487.51+10.07B
PRV 567.90.45+20.05bD  539.07+15.74abC 502.35+10.86aB 536.44+10.84C
+E 21.32+1.24aA 19.4621.15aA 26.9420.97bA 22.57+0.98A

N/ (mg/g) e A0 12.29+0.59D 14.19+0.85D 14.32+0.89D 13.60+0.50D
R 4.67+0.20bB 6.60+0.28¢B 3.73£0.14aB 5.00£0.31B
A 6.30+0.42aC 9.25+0.33bC 9.92+0.43bC 8.49+0.44C
+E 1.41£0.06bA 1.18+0.03aA 1.38+0.05bA 1.3320.03A

P/ (mg/g) R 1.36+0.08abB 1.55+0.09bB 1.27+0.08aC 1.40+0.05C
i 0.68+0.04bA 0.40£0.03aA 0.32+0.02aA 0.47+0.04A
14 v - 0.64+0.02bA 0.54+0.02aA 0.51+0.02aB 0.56+0.02B
+-35 0.54£0.05bA 0.38+0.01aA 0.47+0.02abB 0.46+0.02A

AR R FBER R A R MR IS AN TR 2L 20 (7] 26 S 25, S [l /NG P BERIR AR R 2 23 AN TR AR 18] 22 57 .25 ( P<0.05)

2.2 A[FEMIBZARN T Y -I87% - It i L

23 %0, (1) M C/N.C/P N/P YHFE, M43 51 K 38.58 .376.67 .10.06, 4R 73 51 4 104.44 1225.
50 .12.08, JH7E 0518 67.64 .966.00 1558, +353 51 9 17.05 .49.27 .2.90; C/N .C/P 3 JgAR > 7% > i
>3 N/P LR TSRS B > 38 PP (] 34 25 5 0 2K (P<0.05) o (2) MREER X A T
Wi, SPAR JH 7% A 3 /N .C/P N/P BI520H 3 (P<0.05) (Ha3# S5, BEARIE 88 | i ¢/N N/P
A3 GBI R | A C/P SERRIE IS (22 R E R C/N 2 B 35 10k 5 vk 3, F iU 8 16 (.
144.04 48 C/P BE I, T HAIWIAIE(E 1729.59 48 N/P 2 B et 5 Bk s, T i ik 1g(d 17.39;
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gt C/N Sab o, (4 2 P IR B IR 28, P C/P SR R S, (L4l 2 v e JUT S i 5
PAVEN N/P b, T A 16 19.60; 118 C/N Sk dh (i 2 sl o i 25, 4 ¢/P &
BN, T IR IE(E 5716, 13 N/P BSEIE SRS, ANl 2= h i i i iR 2%

£3 FEMEEZAWEY-BAEM- TR LT E L CPEARERE)

Table 3 Plant, litter and soil C, N, P stoichiometric ratio of different age in C. lanceolata plantation ( mean+SE)

o TH FAINEZTN SRNEZIN JRAR - E
Content Ttem Young forest Mid-age forest Mature forest Mean
C/N AR 40.59+1.91B 39.79+2.36B 35.36+2.38B 38.58+1.33B
Gins 95.77+2.99hC 73.50+2.06aD 144.04+4.64cD 104.44+7.38D
VG 92.99+9.29hC 58.80+3.09aC 51.12+2.65aC 67.64+5.44C
et 15.08+0.55aA 16.58+0.56aA 19.50+0.32bA 17.05+0.63A
C/P AR 368.20+21.41B 363.93+19.64B 397.88+29.28B 376.67+13.42B
Uil 664.87+32.36aC 1282.04+66.97bD 1729.59+119.80cD 1225.50+114.71D
UG 900.76+52.61aD 1010.09+56.36bC 987.16+13.50bC 966.00+27.04C
+4 40.20+1.42aA 50.46+2.12bA 57.16+0.95cA 49.27+1.89A
N/P AR 9.25+0.92C 9.32+0.77B 11.60+1.43B 10.06+0.64B
Ui 6.92+0.13aB 17.3920.47cC 11.9420.47hB 12.08+1.06B
JRvE T 9.91+0.53aC 17.23+0.65bC 19.60+1.15¢C 15.58+1.10C
+4 2.68+0.14aA 3.08+0.11bA 2.94+0.09abA 2.90+0.08A

2.3 KRNI -7 -5 C N P Rttt e ry AR R

2.3.1 EARANTHIEY—REE N P HBICRRHIE

H15% 4 RIRD, A2K N EERICRAE 0.292—0.488 i Fl, BEARIE IS AN 98 , A2 AR P B IRICRTE 0.518—0.645
T, BRI SN S S 5 D82S £k, W2 B TR A 22 b i A8 10 0 3 s MU TS 2R N EE IR (M
0.374) RFLT P HWHCR (FIH 0.586) , & Al W22 5 A 3%, Pl TR BGA 22 5 B 2

x4 FEREZAK NP FHERBERFE

Table 4 The N and P resorption in C. lanceolate plantation with different ages

ENGEN EIRICHR Resorption efficiency T K46 T-test

Stand age N T4 df Sig.
LA Young forest 0.488+0.022B 0.518+0.050A -0.806 5 0.457
HA AR Mid-age forest 0.3410.029aA 0.645+0.027bB -7.024 5 0.001
SR Mature forest 0.292+0.054aA 0.593+0.026bAB -4.475 5 0.007
SE-$4{E Mean 0.374+0.029a 0.586+0.023b -5.086 17 0.000

AERE FREFRR A AR ) N 2 P SECR 2257 B3, ARG T REROR [F— il N 5 P IR 2253 .35 (P<0.05) . TEIR T i

Lisd(cl

2.3.2 EARNTHMAEY-JRTEM -4 C N P Rfb2rit i iAo HT

H 5 Al it N 5075 N OBEAM C/N 57 C/N M N/P 57 i N/P 1 528 IE ARG
(P<0.05), J&y&nT P 541 P B IEMIE(P<0.05) %M C 514 ¢ JV%EN C/N 515 C/N #0  &
TR (P<0.01) , A5 RS R T M C/N 5+ C/N BE A (P<0.05) ;BRI N 5 +1E N 5%
FAHIE(P<0.05) 40 AR5 11 C P .C/P N/P Z[AI¥ AR B 3 IEAH G (P<0.01) .
2.3.3 EARNTMAEY -7 -1 C N P i1t LAY RDA 4r#r

RDA A& R s (1) 2 AR -7 - 13 ¢ N P & C/N C/P N/P 7E55 1.2 Flii il R 0 il Ay
0.74.0.18, ZFTTHR AL 92% (F=7.4,P=0.004) , B HE P45 A5 bt

I RDA HEFF4h, et S5 987 M N ONZP (56 1 %l C/NCER 2 i) 22 18]Sk Mt/ 1 90° , 2 T 44 8 3% 1F

http ; //www.ecologica.cn



6 S % 38 &

G HUSEH N NP C/N Bk B R A R XA vE I N ON/P (C/N BABORIE N, HOSat 5
v B O R B R LR AT
5 BAATHES-AET-LE CN.P RIS BILHEEI

Table 5 Plant, litter and soil C, N, and P concentrations and stoichiometric ratios correlation analysis in C. Lanceolata plantation

Moy +c +N + P i C JA N I8 p
Components Soil C Soil N Soil P Litter C Litter N Litter P
M C Leaf C -0.212 -0.614"* -0.600 ** 0.139 0.261 -0.374
N Leaf N 0.489 0.197 0.060 -0.229 0.585 " -0.041
P Leaf P -0.623*" -0.431 -0.227 0.515* -0.193 -0.115
R C Root C 0.774 ** 0.187 0.014

R N Root N -0.43 -0.516" -0.259

R P Root P -0.076 0.446 0.721**

4 C Litter C -0.673*" -0.002 -0.199

J8 N Litter N 0.464 -0.129 -0.213

U8 P Litter P -0.061 0.385 0.566*

Hoy + /N + c/p + N/P ¥ C/N Mcp ¥ N/P
Components Soil C/N Soil C/P Soil N/P Litter C/N Litter C/P Litter N/P
M C/N Leaf C/N -0.532" -0.410 0.213 0.499 * 0.398 -0.284
It C/P Leaf C/P 0.400 0.111 -0.444 -0.370 -0.274 0.320
i N/P Leaf N/P 0.507 * 0.292 -0.343 -0.564* -0.332 0.473"
# C/N Root C/N 0.441 0.517* 0.096

# C/P Root C/P 0.462 0.817** 0.570*

M N/P Root N/P 0.113 0.486* 0.629**

¥4 C/N Litter C/N -0.660 ** -0.653"* -0.032

¥4 C/P Litter C/P -0.294 0.196 0.814**

U8 N/P Litter N/P 0.586 " 0.743** 0.307

* P<0.05; """ P<0.01

P P 53 PEE 1 Gl BJe Mt /NT 900, 2 2 IE ARG A, TVE 5 3 ¢ C/N Z IRl f Y
WERT 900, W ik & A ¢, Hoh vs it C/N 5 3 /N By Je M2 1800, RT3, |, HIF %M C/N
T S ARG X 438 C/N BB RS2, il d 55 R IR A2t i 5C R AR &2 4, 2 0 1E sl 67 A

R C.P.C/P (H 1 ) N/P(HE 2 Bl Z I MIIE/ N T 900, BT B IEAE, T3 C P 19
LA RIHXR ¢ P BABKMIERZ W, A C/P 5445 C/P (55 1 %) i fiim /T 90°, 2
B IE A MR, AT 5 3 C/N N/P Z [R15 f ¥45230 180° , 1 1 i 3 T AH G s Thi it 5 3 € NP
ZIRIBIAHSE, oy S5 3 b2E o R rp RS R E G, i 5 2 (R AH X 5 4%, R B IE 5]
AR,

3 e

3.1 EARHY-JRIEN- LR ¢ N P LA RE

IR C N P EAETET e R 8 A FE D R Y C/N L C/P (B H RAFFL = 1 N P AR
AHFFEH AR C N P SFH &35 514.52 .13.60 ,1.40 mg/g, 5 & N R A Y C(427.5—506.37
mg/g) 2" N(20—23.3 mg/g) > P(1.33—1.99 mg/g) > AL AT C SREEE N P SR
8,5 Liu' " WFFEG5e ML, BT AN TR 8— | B S A U 1) A2 A3 o o A O I 45 o e vk A
ARG B it TGS X A B, SO C 5 i 5 8 R AR T AR, TR B R NP & A W
AR, mEr B BUN, oAV T B R AR R0 N P & A R T R AT O AN TR
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Fig.1 Redundancy analysis of plant, litter and soil C, N, P content and stoichiometric ratio in C. lanceolate plantation

B CAIK N P TR A, 5 HA R R RS BB B 26, Bt C N P S | FAR R, et
GSAEG T IR T RILESE O CAEHA T WiEh MR XAV E Y STEm i KR 8 it ¢ NP
TR TR AN, AR C/N(38.58) .C/P(376.67) AR T4AFHAEY " 0 C/N(43.6—59.5) .
C/P(619.16—1334) , F B H =50 HRCREAK

PVE YRS A IR E R A A il SR SR BRI, SR NP S IR, 5 C/N
C/P \N/P 2HAAI . ARG AT C NP P& R0H 536.44 .8.49 0.56 mg/g, 5 4ERK
- Y B A Y % C(371.1—522.1 mg/g) N(8.0—16.6 mg/g) .P(0.4—1.3 mg/g) "2 AHI, AZA
JRIEM C 350 N P AT 347K IR B R L30T C K N P oC Rk R, R M, IS M54 h 3k
BT T s LA 2 3l R & N P SR & i 15 I 4N B 22 BRI 43, N P /DI S i T
S ERH Z , AR TR AT AR T NP SR HETHOR R TR . [RIE, 3540 RS RO BE
SENG A, 24 C/N AR T 40, C/P HART 4807 B, 4 N ok P & bl U i fe il o A S iR
B AT PR C/N 1 C/P L4310 67.64 F1966.00, B 5 55 bR 340 B0 L 5122 ) L R 3% B AR
42 Y& C/N(31.4—50.57) \C/P (440—842.51) , Mt ASFI T 540 BTk

IR EA Y IR FEOR IR SR A K TR a2 B YR B SR A VA R Y 3 ¢/P G/
N &+ 58 C N P 3250 PSR bR ), 135 C/P BRAR, 148 P ARk, 358 C/N i , A WL N 43k
R, ABFFEH,0—10 em 13 C N P FEHE AR 22.57 1,33 ,0.46 mg/g, 5 BRI A FHK 0—10
em 13 C (18.2—19.4 mg/g) ') N (1.20—6.35 mg/g) "'** P (0.41—1.5 mg/g) " ® ML, +4 C A
0, NP S A T B KRR SR 2 B R C Ik NP TR R, HHE C/N . C/P N/P 439k 17.05 ,49.
27.2.90, 5% [ i +3% ' C/N(12.3) .C/P(61) N/P(5.2) ML, 3% C/P N/P Rk, 60 )2 34 HL
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AP e, S5 P AR R R C/N IR, R R A PN SRR KR T A LN B, B R
T YIRE 753 AR AR
3.2 MRESXIAZ AR -ITE - EHER) € NP Rkt s

BEAKIE AR AL, FRAR A 5 R G A5 I | A0 3R 0 ks SR B 2 B Ak, R R A 41 A T B AR SC R HL
FESMAA T AR BIESE , MR 2R K AR TR A R R R 25D MUE AR C NP S
IS U/ A2 AR C/N (C/P AN S AR S AR (R 3 X AT B A R R R, Rl A K 3R 51K C/N . .C/P 2
TR H 8—16 a, A P I/ MR C/P N/P B, A KRB, 5 08 420 55 45 1 8—14
a AZARMR P I P gD (S5 AR ZE . DAFERFSE & B, JPA F5 40 i BE AR 7 2 B 16 K 52 et I e i 34
TRHIFAI N P 5 S AR N 25 St AR 2 2 B 0 i i AR ) ] DA B XA A 3 o B RS i 5, AT
FEMRAT B E R BIEAR 2778—2940 Fk/hm? | FhiE Ak 2128—2272 #k/hm?® | 18 KT ERIA ZE 19 4 i AR 1768 #&/hm?
HA AR 1294 B/hm® P o2 B 0 K S BRI 2 iR, AR 4> FE AR R (RBEAE>0.5) , Rk A 4 i
XHEE , AR IOE 223 (8] B2 IR A2 AR B KRS AR R P vl it B S 80R P> 4R C/P N/P A
T HEIN 5 MR 0% B T BE SR U AZ A C N P IHERFE I BN 2, A, 16—28 a AR C 380, th 54 K F I\
UEAFE, R TE TR ARG A, 2540 B AR 3K AR © SRR A Kamisg

BEAMIE R, 58 C N P S ESERERH, SHY Bk bR AR . 8—16 a, PREEAE K A AR XS I 41
ToRK NP Y KR, S8 N P & & B EW /0, JF5 1 o/ N/P MR, 5T
PSSR RIS AL A IR TR 45 R —5, 16—28 a, EAEKAZZE X N P F53R 0, H3E N P & i
FHRIE I, FIHFE L R 5 SR 38 C/N  C/P FH A A R I /N S S 3548 K (C/N H 16.58 15 % 19.50, C/P
H 50.46 34 % 57.16) JEIRTE T HIEA WL EAT BB R B AL C FERZ LIERERE  HIIEIZ KT NP
KOl S 3 I C/N C/P IR B

PRSP RS L2 T Sh A B UIAE OG , An g ek ) BRI 7 S J5 o I FR AR B 5 48 S B T A B o
fif R N SIS W IEARSC 5 C/N 3l i 25 00RO A 8 PR X7 8 9 Ak 2 T i S sl A8 35 52 ) fd
=R ETE Y i, 8—16 a, ZARPIEN N BN C/N BB AL, AT o0 (B - C
P 355N, C/P N/P S E RGN AR FIIE A A 202 SO VAR Bz PR R, A 0
FVAE, 16—28 a, JVEM C P FFZ00/ N, N/P FFE288 0 A AF T3/ ; /N . C/P B /INEHEAR .
= U T ECRREL 3 (B FRAr HIE EE A

Zr LR A B A2 R C N P R R (MG 8 B R, 5 R 357 (L AN A2 | 1T 98 9 i [A]
Z P RBRHI e, 320 IH3R A R 45835 4 () 88 2 FRJE 5 vkl 2 s, UR P& Ak 25 T R AR AT
SRARFN T HA M, FE0 T80 (H A3 N P /K-S 8 a3 S0z B BEIAZ AT 379075 R 10/ | 25 i 1 4
Iy RN B PRV SR R AR T A KR I IR
3.3 EARMEY-REEN- S ¢ NP RHIHR A EELR

Y JHIE YR 1] ¢ N P bt i A SCHR, RS RS SR G B N AE TR EE LT A
WFFER FHAHSE AT AT RDA TR AT AR A B RG4S 4150 8] C N P ST i B ARG RAFEATIRSE, Pl
D7 AR R A — R P TR — 13 R C N P SCH T 2 (R 6 FR Y R B A ) — B
PE LTS, RDA 20 B4l SR AE Rl P W 21 70 [RIAH DG S R B4, FLAS [RIHE 3l i) B STlRR AN, 76 41
WRIF AR DG P A R st B LA 3, PRI IEE RDA 43485 SR B R v ]

RDA At & B, U 5 7% it N C/N N/P Z[H] 34 5 i 25 TE A5G (P<0.05) , H A N C/N N/P Xf
P N C/N N/P A EKBYIETFZ0 , LT 220K 3 BN, AR & 7% i i R 4 N P 5475
FHALME , PRI N P SR TS R ARBEEIEN N P & B E T R, C/N L C/P
N/P I 25 1 TRt 05 B A S DR 3 o) 5% 43 (%) E IR, AT k20 %k A SR A RS, RS AR N R A B =
) —FhEEALS . AT P BRI (51.8%—64.5%) % F T N H IR IR (29.2%—48.8% ) , 5 B
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OV BRI FE A R — B, R AT P B TIOR8 3 5 T Ny b iR 2R b R AR (4 ¢/
P N/P (i fff) FI T -3 P 43, (EURK X R TR M0 AR (0 7 Febie th b BT K ook, 1358 P 2= A 1 5
Wtk POl RERR AR B AR R PR FEOSOR F , AR X -4 P B AL BRIX 4 C/N TR,
AHF A BN 53 R M AZ AR XS N AR (A2 AR N RIS PR N R A T 384 8 S i A 41K 5 7T B
VR S 3R WL 43 B 4%, % N P BRI AR — g # AR X N P iy 50 i s
PR A2 A AT RN BT R N B PR SOR BRI 43, XK A FRR AT

RDA 7R, &M 53 C C/N Z M2 B3 FAH L (P<0.01) , R 45 ¢ N EZRk A [E %,
EAZAFTE AL 2E TR RRIE (NP f 2%, C/N C/P &) ANFI T4 KSR oy B, S8R5y K i 88 TR 7%
e, FIEBFETC RIS A RIRGS  PIE IR E RS8R FAH G OE R, A, RDA BoRIATER P 51
HEP B E IEMIE(P<0.05) {0 P J8 TUURURIGE , EEAH Yo ™, AR a8 23T P £
IHIE /D HHERT 1235 PR A B XA TR B P 3O A RRR AT,

Y5 LA O RAXT 24, RDA IR MR 5 158 C P .C/P N/P Z[H] AR 3 1E A0 C (P<O.
01), H A4 C P ¥R C P EAKKIIET W, B2 C/P 514 C/P 2IEHNE, I C/N N/P Z[H 2P
EHAHK (P<0.05) , FREARIEAZ AR PR o0 19 £ 2R84 BIHESR A RBU A2 AR AR 2 i 2 . (HAk
P54 ¢ N P Z IR, X S A KU T R R B Ak B ST 4 SR AR, (E S X7
TS 23 B R AR A2 R T 45 SRR — 8, DI BRI RS H R RIS RER I A S A
TGN EHA AT e R UMY 5 HIEM AL A G R M E A, ¢ F2ZoRIETRA, JWmS 1% C
T RFEMNE 2 AKS HHE N P ZRIASHISE, J& K ORI X 3745 (R WS Rz i e 2R 0 R 5 kARl 7, W 3%
IrRREAL BT BT A, T 2232 B HAE R B B s R S s Y R L RS AR AR K TR 1 NP ORI
T4 B 5 N P IR A N P S I EE R R

FH AT A2 A I A R D\ - S5 PN BT I B R 3, A 2B i SIS 3, G i 08 T iR o 5 r H e
B R R RN, SR TR S TR R R A g SR ST C NP FRATER AN T
AR RGP  JRVE W2 AN 3R 2 IR AR A Bl

4 it

i EITR AR N TS R B C R NP BIICEM R . BEMESEIN AR K R & xR /oK
FRAZ /N, 5 RS 38 28 Hh % 23 b sl D 738 S B9 s 0 v 52 PO B, 20 AN, S BOR 2M $6 221, 1 v 2
IR TR ARNTMAES RGN IR IEH T 8 S T i . AR i 0], ST X2 AR M 3 BE K, U v
MM NS LR AN I S PR R SRR | A USR5 DX P bk o0 8 B2, sl e T P OAE DA s 3 3R 00
JhE | G SR o s i P I B IR bk T R ROAEL ) 2R R AT AV A R bR
Vi O SR R, A RBUR BEAZ AR A 2 R BRI IR MIEER
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