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W DL L X R 23] 5.10.15 .20, 25 442 #2 K ( Cunninghamia lanceolata ) N T HRAYEF I A0AR & + 4 (0—15,15—30,
30—45 cm) ARFFEXS G, FEMEAE YT UM B3R 4 N 4 P S M 3ERE L R AN Tk e B Al B -AR-+ N P b2
THERFERY AR AL, 2B AR PR AR . BFE A5 SRR . (1) AR X L N P &4 Sz NP AR Y520 (P<0.01)
FEXS N SRS 3 (P<0.01) o 52 13 N P A BRI 05 TH S AR AL 3 (P<0.05) , 13 N P {5 R YR
A 53590t BRAE JSCABR Ll AR B, e/ IMELHR BRAE P ARE B, 38 N <P BEARIS S0 i3 (HAZ R 3 (2) AR aeE
YY) NP S NP B R E RN (P<0.01) . MRIZIRAY N P &2 AR 5L« V7 F R AL a3, HAR L 038 (P<
0.05) , - FIAHAR N P &tk i S AR I AL LIS AR BCRBR I BE , foe/MEL S IRAE TP ARBY B, AZ AR N P BRI TC 1 35 78
Ak, AR Y N <P FEARES 311 ( P<0.05) AZARM FILHAR N :P 28 4332 11.79 —14.86,9.00—22.89, (3)5 AR fZA
MR B NP AR SR> 1 H2E R B (P<0.05) . M S54MRA NP &8 K N:P ¥ EFIFMRE(P<0.05),
0—15 cm +3E N S5 404 N JC B E A M 15—30.30—45 em H3E N SHIYIM 40IAR N 76 5,10 4EAE 7 7E 38 M 56 v
(P<0.05) , 5 /MARESAZARI 4R L2 MR P i K NP S 7AAE WA oM, X Se 85 UL . AR A2 AR (9 A R v A )
M AR DL+ R SR A RIS fL i AR L £ 2Z R NP AR AR R — B AR R

SRR AR - AR 5 A A A2 TR RRAE 5 20 Wl s A2 AP

Variation in the N and P stoichiometry of leaf-root-soil during stand development

in a Cunninghamia lanceolata plantation in subtropical China
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Abstract: We measured total N and P concentrations of leaf, fine root, and soil (0—15, 15—30, 30—45 cm) in 5-,
10-, 15-, 20-, and 25-year-old Cunninghamia lanceolata plantations in Huitong, Hunan Province. The objective of this
study was to determine the variation in the N and P stoichiometry of leaf-root-soil during the whole life process of
Cunninghamia lanceolata plantations, and provide basic data to guide the management of Cunninghamia lanceolata
plantations. The following results were obtained. (1) Stand age had a significant influence on soil N and P concentrations
and the N :P ratio (P < 0.01). Soil layer only had significant influence on soil N concentrations (P < 0.01). Soil N

concentrations decreased with increasing soil depth, whereas soil P concentrations and the N :P ratio showed no significant
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difference with increasing soil depth. In each soil layer, N and P concentrations initially decreased and then increased
significantly with increasing stand age (P < 0.05). Soil N and P concentrations were the highest in 25-year and 5-year
Cunninghamia lanceolata plantations, respectively, and were the lowest in 10-year and 15-year Cunninghamia lanceolata
plantations. The soil N :P ratio increased with increasing stand age, although not significantly. (2) Stand age and organ
type had a significant influence on plant N and P concentrations and the N :P ratio (P < 0.01). Leaf and fine root N and P
concentrations showed a significant “ V-shaped” pattern with increasing stand age (P < 0.05), whereas fine root P
decreased slightly in 20-year Cunninghamia lanceolata plantations. Leaf and fine root N and P concentrations were the
lowest in 15-year Cunninghamia lanceolata plantations, and were the highest in 5-year and 25-year Cunninghamia
lanceolata plantations, respectively. The leaf N :P ratio did not change significantly with increasing stand age. The range of
leaf N : P ratios was 11.79 to 14.86. For all stand ages, leaf N : P ratios were lower than 14, except for 20-year
Cunninghamia lanceolata plantations, indicating that N was the main factor limiting the growth of Cunninghamia lanceolata.
The fine root N :P ratio increased significantly with increasing stand age (P < 0.05) , and the range of fine root N :P ratios
was 9.00 to 22.89. (3) During the whole life process of Cunninghamia lanceolata plantations, N and P concentrations were
significantly different between leaf, fine root, and soil in the order leaf > fine root > soil ( P < 0.05). There were significant
correlations between leaf and fine root N and P stoichiometry ( P < 0.05), except for the leaf and fine root N of 25-year
Cunninghamia lanceolata plantations. However, no significant correlations between 0—15 c¢m soil and leaf and fine root N
concentrations were found. There were significant correlations between 15—30 and 30—45 c¢m soil and leaf and fine root N
and P concentrations in 5-year and 10-year Cunninghamia lanceolata plantations ( P < 0.05), whereas there were no
significant correlations between soil and leaf and fine root N and P concentrations in 15-, 20-, and 25-year-old
Cunninghamia lanceolata plantations. During the whole life process of Cunninghamia lanceolata plantations, there were
significant correlations between leaf and fine root and soil P concentrations and the N :P ratio. It was concluded that with
forest development, there have been changes in the nutrients of leaf, fine root, and soil, which reflect the strong links

between leaf, fine root, and soil N and P stoichiometry.

Key Words: leaf-root-soil; different stand age; ecological stoichiometry; nitrogen; phosphorus; Cunninghamia

lanceolata plantation

FERi A A R G, AN R (P ) BRI A4 K fe s A B Ah e R T A Fh Tl el B AR W R
BERIMEAD) A L (N 2 P) AR R AR T IO AR S R G0 s FR A5 M AR Ak A ) 2 R A B i Bk AAL 410
IWFFEFEAIEAMAE i R A AT A E B E B4R, 5 14 N P Do E Z R SUHE L 25,
AR, I F T 350 S RO BE RS Ry S e+ 3R IR O RE 1 ) REI I B N P AT DL R B -
e BEXAE A A K A SRR BT i b R A A KT IR A B R R, A AR K B
VEH A4 — - e S B AL B 1 A B x4t 5 R SRR 3R 40 S R TR . B AT, B AT ARbK
EBRGHY—TIERG AR REC PR T RS, BRI A Rl BRI B | DX IR A [] 35 2
B BRI A — A Y — A A A A R R AR AE Y R AT S PR TR Y B o g R e A ) — £
FROMEA L R P A B Y (H Vogt ™ 45 K B, 8 o 40AR R G i A 2 3 A NP e & it T
LU, S IR AR A IR N P R C R R B E Y B R MY — IR R A,
PRt AR S5 | SR R R A9 B B 2 5 S0, HETRT =3 N P b2t 5 2 Rk i A 50 34 6 D 4
RlEFEPI A R S R G L B, - S T S N BRI A 23 A A el % T 52 A ) - - 1 R e R 4 1Y
SIBCHE Ry BIFFE - AR - 119 N P Ab2A it Re R FEARIE 1928 S5 00 A B T2 10 | R Ge e s kA B R G AE
ANTA A K B B AR ) — 3855 43 4 BORRAE W R A2 Sk 2t 2 B pF o S B ) S8 v

F2 K ( Cunninghamia lanceolata) &3 FE G 7 R IX ) 52 208 )N T AR FR 76 36 E R AR R b A+ 4
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BN, AL BERAIAR(S a) HAIEAR(10 a) HHIRIR(IS a) JITHAR(20 a) SR (25 a)5 4E
KB RN TR, e A dad e bt A (AR 8 N P &5 S AR 25l B B R ik, #8°)
TIELL KA R N P R XL E A ORI, 08T 145 A K B2 AR o AR | 32 6] NP
BB N P RYASCHE , BB R AR A A B R AR - N P SRAM B A B T S B AR A AR [ A=
KB B IR o0 B Ja A AE DAL AR INRRAE , 9 A2 AR BRI 208 8 BRI At R

1 HREXELR

ABIFE 2 0 M BEAE TR FEAZ A G 7 X —— W i 48 23 ] ) PP AR Sl A2 AR M, B ¥l 26°50'N
109°45'E,, J& S 70 (1) S ST YR I PR, Mg AR L e B, T4 250—500 m, 4F 345 16.8°C , 4F 45 S AH X
JETE 80% LA I, RGN 270—300 d, H BRESEU4EY) 1677.1 hy R FEil, A2 F 2 FERT &E 1422 mm, +3E 4%
H R R KGR OMCE K YL B, Brh A, A T e 5 oRs 2 T6] pH (B 4.86, UM Al 3 S5 1R
FFEARAERK, PR 2R B N B AT 7 & B9 AR ( Quercus fabri) AR ( Vernicia fordii) VL X T
A ( Aleurites montana) , MR HEAR FEAG LT (lex chinensis Sims) F:ZE 111 ( Maesa japonica ) F13% F ( Smilax
china) I, ¥ AR A5 8k = F ( Dicranopteris dichotoma ) . %1 B & ( Woodwardia japonica ) 14 5§ FE Bk ( Cyclosorus
parasiticus ) 55 % PN SEI T LD Ay B 7 Aol Az 2 T HOR B 5 T RE S0 2

FF b FEAAE RN - S A B PR B TR WL 1 Nk 2,

R1 HEHERER

Table 1 General information of sample plots

T -4 g A2 . " - " w
Wiha  IME PR Wk ZPE/(°) iR/ (°) i WelE/ () -
Average Average . . . Density/
Age height/m DBH/ em Altitude/m Longitude Latitude Aspect Slope ( e/ hm? )
5 5.8 9.0 268 109°35'6.72" 26°47'34.08" SE/SW 21 1815
10 11.3 12.8 260 109°35'38.76" 26°47'30.84" SE/NW 17 1782
15 11.8 16.2 316 109°35'29.76" 26°47'4.56" SW/SE 26 1688
20 12.4 17.5 293 109°35'30.12" 26°47'7.80" SE/NE 26 1606
25 13.1 21.3 318 109°35'28.32" 26°47'7.44" NW/NE 30 1520

SE: 4 , southeast ; SW ; Fi g , southwest ; NW ; Fi 1t , northwest ; NE ; 421t , northeast

R2 TR IZAMEE MR L HE AR

Table 2 The physical and chemical properties of sample plots soil in the different aged Cunninghamia lanceolata plantations

it HE fokoE AR

Age/a pH Bulk density/( g/cm?) Moisture content/% Temperature/C.
5 4.540.06 1.27+0.03 19.90+0.59 20.2:0.6
10 4.77+0.05 1.18+0.02 16.58+0.30 20.4:0.9
15 4.31£0.04 1.32+0.03 22.750.29 19.7+0.6
20 4.44+0.07 1.31+0.02 22.64+0.33 19.3+0.7
25 4.110.05 1.26+0.01 23.6120.34 20.10.7

RPEAEARII N AR Z95 AR L2 LI P BIE bR iR  n =48

2 WARFZE

2.1 FEHbIZE

SR 2 (IR ] A 512, AEAR A IS8 ST M % R (3R 1), S HRUAE 2km VB Bl 19 5.,10,15,20 25 4F
A AR N AR 25 MRS B 53349 4 '8 AR5 A EL I AR R SEA T A A 3, R RIS A AR 40 3R 4 3 20
mx20 m FEH, B 4 REE ([F—RESHY 4 BerE 2 B 22050 10 m) , 36 20 Hefei, 43507 2015 4F 4.7,
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10 A F1 2016 45 1 H REERE T #E 47 I — 4R 505
2.2 THERAEYIRE SR

FE 3 T R A A R HORE M Y B LR B — MR K AU SR BEA AR SRS 1 m &b, 1) 2 bR 7% 4,
I3 0—15,15—30,30—45 em (45 em PLUF B84SR Z | BURSR AR ) BURE | SRR I 4 e fef o, 58—
S ST S AP 2L 60 4 HHERES . [RIBTH ProCheck TF43 22 U BE 152 2 4 5600 BE A . ) e ke 0y
POREM R TR AR e 3 A 2R V8 R 65 1) 25 B 2 A A fd R | T L 3 1 A2 A A, il UKL 2%
A M RIR A AR, 38 20 BT RE S A2 RAIR ( AR < 2 mm) REELER L FERT RIS AT, 7E 0—
45 em TIEPRSRAELAIM 100 g Zo 45, 25 20 9y 4IARAE S
2.3 FRELMAGERS I E

R S 1 SE G F AR TS PR, T S KR IF A L IRA E T IS 2B R A3k 55 268, B | ot
0.25 mm i , FRAFIHFIE 2R S, A FAIAREE A S50 2 T I 65°C 4 P LT 2 fH &
T REB AL T4 1 mm G55 T IE 28 2 &, SR AL E B AGEINE 28 & & R BT
Fb €8 500 5 4 B i SR IR B T (PHS-25A) T 338 pH {85 SR BRI & i 4% 5 SR A LD6172 il = 4%
=
2.4 FAEar

FH Excel 2010 AT RUE TAL P ; FH SPSS 19.0 ' One-Way ANOVA XA [RI AR AZ A BRI AR | £ )
NP Frig Jo NP 047 22 S VA 0 s AR 15 22 R 3R 22 4 W vk A 5% e ERL 719 7 22 53 A9 5 Pearson 23 BT A
AR I AR 22 B A9 N P & & N <P BAHEME ; H SigmaPlot 12.5 42/,

3 HBRE5HM

3.1 RREIMKBEZAMEIE N P AR e

RT3 N P S M NP BN W M0 (P<0.01) 1 )20 3 N &850 % (P<0.01,
3 3) ARSI 145 N 7 B BE IR RO ARG, 4 P & N :P Rl 2 AR J0 3 25 5 (P>0.05,
B 1), MRS 25 BRI 4 N P &8 & NP Y0850 (P>0.05) , 3 N £ &5 19 2252 mk
VSt 2 T AHE P SR N P A FEE R PR AR (£ 3) .

®3 EAKR IEREBEEEAXNLTENP 2K N:PHHEE

Table 3 The effect of stand age, soil depth and both interactions on soil N,P and N :P ratios in Cunninghamia lanceolata

ARt ey R
P F Factors L df Nitrogen concentration Phosphorus concentration N :P ratio
SS MS P SS MS P SS MS P
M Age 4 3.932 0.983 0.000 1.066 0.267 0.000 139.511 34.878 0.002
1 JZ Soil depth 2 5.679 2.839 0.000 0.075 0.037 0.324 41.423 20.711 0.074
it 8 0.650 0.081 0.706 0.068 0.008 0.979 22.553 2.819 0.941

AgexSoil depth
SS. B 22 Ml sum of squares of deviations; MS: )5 mean squares

0—15.15—30 cm 1 30—45 em T3 N & 8B H 72504 1.50—1.76 1.22 —1.59 ,0.94—1.39 g/kg,
%12 N & BRI AR —3.0—15 em 12 N BEARE RGN, (A 8.3 (P>0.05) ,15—30
em 1 30—45 em L2 N & REFEARR 1L B35, 2S5l IR5 HE A3 (P<0.05) , 4 1 )& N 78 25 a ik 5|
BRARME(E 1), & T2 P Sk os 280, 20 B ERIUG & mpya# (P<0.05) ,7E 25
a IFIEA BRI, (B B35 (P>0.05) , % )2 T3 P BITE Sa i B RAE, 7351 (0.42£0.06) | (0.46+0.05) |
(0.38+0.04) g/kg(E 1), 15—30 cm 13 N:P 7E 5 a @ Z KT HABKSARIE (P<0.05) , BN 12 N =P
BEAR IS 1 TC 2 2 8 (P>0.05) , & 12 N :P [RAL I 730 4.96—6.71 3.46—6.64 4.00—5.91 (18 1)
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=
S 15t ABCa ABb Ac
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o 12+ Bb
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0.6
oD
)
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S~
|
&
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[= 9
i Aa Aa
41 03 F
- ’I‘
0.2
9.0
Aa
. 15 F Aa Aa
g Aa Aa A Aa
& Aa a
Z 60 | Aa
= Aa
Ji% Aa
45 Ba i
3.0
0—I15 15—30 30—45

1+ )2 Soil depth/cm

E1 #AAIMLENPESERNPHELIERKBHTH(FHELARER, n = 16)

Fig.1 Stoichiometric characteristics of soil N , P as affected by soil depth and stand age in the Cunninghamia lanceolata plantations ( mean+

SE ,n = 16)

AR E FREFIR A RIS (0] 22 57 1. (P<0.05) , ANA)/NE FREFRR [F) Ml AN 8] 1 )2 18] 22 57 1 3 ( P<0.05)

3.2 AFEMEAZ A B AR N P AL Rk

RIS A E XY N P &M NP ﬂ‘]ﬁﬁﬁ%%ﬂﬂ@w.os) IREE I B 138 EAE XY N & 2
N :P 52N .35 (P<0.05) M) N P & R EAZ 48 F R0 T N P 22 bR (R 4) .
x4 EAKR FEREBEEANEYN NP SR N:P BT
Table 4 The effect of stand age, organs and both interactions on plant N, P and N :P ratios in Cunninghamia lanceolata
A= W= AL
AT Factors E B df Nitrogen concentration Phosphorus concentration N :P ratio
SS MS P SS MS P SS MS P

M Age 4 580.277 145.069 0.000 2.547 0.637 0.000 1085.862  271.466 0.005
#%E Organs 1 1420.792  1420.792 0.000 10.159 10.159 0.000 338.422  338.422 0.029
PRIE xR B AgexOrgans 4 98.649 24.662 0.001 0.319 0.080 0.556 906.456  226.614 0.013

5 MRS ARG N P S B S TAIMR (P<0.05, 8 2) . R AR FIZ4IARE N P & R 1281k

TSR —HN F RIS R BN SRR AE 15 a d

iR (P<0.05) , M4 N 7ERFr BeA2fA B35 (P>0.05) , - FIZHAR Y N 5 553

BB B/ ME T RN, FOH &M N AR 5—15 a WEFE
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25 a((9.30+0.70) g/kg) XFEAAE (K 2) . AR FAIARM P &R HEME R V7 FRI AR b % =
YR P 7E 20 a JEWEARER, HFIZIAR P Y I RAE A/ MBS AITE 5 a F 15 a HREE, HAREEF 7390 0.87—
1.22,0.32—0.75 g/kg (FE 2) , FZARM A N P FMEETC 222 L(P>0.05) , 4HAR Y N P FEARE 2459 in (P<
0.05) , A2 AR FIZHHAY N P 224635 Bl 4350 11.79—14.86,9.00—22.89 (& 2)

16 - Aa Aa 1.6 -
Aa Aa
1t Ba a2t ABa ABa B2
on en
i) Ba, Ab
i 3 g 25 Ab ¥
as 8t gg 0.8 1 ABb ABb
® 2 Bb g
S Bb &g BCb
O B &)
z 41 o 04} Chb
O 1 1 1 1 1 O 1 1 1 1 1
5 10 15 20 25 5 10 15 20 25

28 A% Stand age/a

—— I}

141 —o— 4R

L N:P ratio

5 10 15 20 25
i Stand age/a

B2 HAAIWKMRE AROE BESER NP ERBHEL(EHEARER, n = 16)
Fig.2 Stoichiometric characteristics of leaf and fine root N , P as affected by stand age in the Cunninghamia lanceolata plantations ( mean+

SE, n = 16)
AFIRE F R A RIS ] 22 5 8 35 (P<0.05) , A [RIVNG RN ARG B 404R 2 (8] 2% 5 8 3 ( P<0.05)

3.3 ANFEMBSAZAMN R 20 N P SR NP AF S

ANFIMREAZ AR AR 2B N P & & NP AR Z R (R S) ., 5 a AN N 5 15—
30.30—45 cm I N B F G A M R B0 50 -0.617 . -0.535,10 a FZARMM N 5 30—45 ecm L3 N
W FEIEA(0.577, P<0.05) , HABAMIEAZ AN N 51N B0 0 EH M, IR N {LFE 10 a B 5 30—45
em HHEN BFIEFDE(0.623 , P<0.05), B& 25 a BIAZAMIT S04 N JC 83 AH M A0, HoAh 45 A K B Be i
AR S54R N & 581 B E M (P<0.05)

B 10 a BHRZ AR 40AR P 5 0—15,30—45 cm 3% P JC B ZHHEAN, Hofth 4 AR A2 AT 4048 5 4%
2 HEZ AR P SRR ION B IEMR(P<0.05) . 5 MR AN SR P 24 51 B 3 FAHHE R (P<
0.01),

5 a BfAZARIE NP AU 0—15 em 148 N :P B IEA G, Fofl 4 DMIRFZ AR 54 )2 LN P #h  3%
IEAEFFR (P<0.05), 4 N:P {E5 a 115 a Bf 5 0—15 30—45 em +3E N :P BFIEMKE, 75 10 a BF 5
15—30 .30—45 em 13 N :P W E AR 76 20 a .25 a IF 5442 14 NP S B FEME, 5 MR AT 5
YR N :P PR B 3 A KR (P<0.01)

4 itig

4.1 AREIMIBAZ AR F—AR— 13 N P SR8k
5 PMRIBZAM T £ 4 N 4 P & 84050 0 (1.40£0.03) . (0.33+0.01) g/kg, A He T [ + 3571y
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I 1.06.,0.65 g/kg ') K [R5 BE VTP T-KH M I #4i7 A T AR+ 4809 0.86.0.11 g/kg "7 AR X £ HE N P &
T TR TR, F B SRR R o EAZ A o0 7= X, HophoRs i A S R 5 A R T A2 K - HE R 7 i £
S FFEIX T HHI N T AR R AR X, H -3 P S i YR T [ R P A3 X SR B b X
FHEH P B MIRAFA Y 5 IR AN B4 N 4 P S (12.42+0.36) L (1.07+0.04 )
g/kg A& T Han"? 25898 i [ 753 FpBlZEAES M - (20.2.1.46 g/kg) RIS & T E 56 S0 58 19 T4
PR AZ AR (10.88,0.75 ¢/kg) IIZR . AIART-394 N 2 P 5850518 (6.46+£0.31) . (0.57+0.04)
g/ kg, T E Fili Mo A A AIAR P YK P19 9.2 1.0 g/kg 27

F5 ENMHBEEAKRNE HIR TEESR EHIERABEHHEXYE
Table 5 Leaf, fine root and soil total N, total P content and N :P correlation analysis in the five aged Cunninghamia lanceolata plantations
4= N & & Total N content 4> P &1 Total P content

f:ff‘; Confﬁ:jents 1 )2 Soil depth W Leaf +JZ Soil depth W Leaf
0—15cm  15—30 cm  30—45 cm 0—15cm  15—30 cm  30—45 cm
5 n -0.295 -0.617* -0.535" 1 0.869 ** 0.622" 0.574" 1
AR 0.048 -0.108 0.021 0.535*  0.881"" 0.860 0.783 0.823**
10 n -0.31 -0.047 0.577"* 1 0.474 0.640 " 0.45 1
AR -0.052 0 0.623 ** 0.753**  0.447 0.524" 0.43 0.822"*
15 n 0.122 -0.23 -0.075 1 0.724"" 0.670 0.643 1
AR 0.175 -0.231 0.098 0.727**  0.801"* 0.585 " 0.531" 0.770**
20 nt: 0.276 0.387 0.33 1 0.594* 0.674*" 0.794** 1
iR -0.054 0.271 0.024 0.619*  0.750"* 0.827 0.677*" 0.630"*
25 n 0.145 -0.189 0.364 1 0.550 " 0.571* 0.565 * 1
AR 0.153 0.175 0.467 0.421 0.653 " 0.666 ** 0.738 " 0.772**
— F—
i A +J2 Soil dejl% L ,
Age/a Components - 530 om 045 o i Leaf
5 it 0.575* 0.217 0.362 1
AR 0.747 ** 0.46 0.627 ** 0.857 "
10 - 0.502* 0.725** 0.618* 1
IR 0.286 0.578* 0.717** 0.652**
15 it 0.577" 0.516" 0.535" 1
AR 0.525* 0.482 0.622* 0.780 **
20 it 0.614* 0.660 ** 0.881** 1
AR 0.652** 0.682** 0.582" 0.766**
25 i 0.565 0.573* 0.528" 1
AR 0.607 * 0.728 ** 0.750 ** 0.635""

w Frn B EAFE(P<0.05) , * « FRHEFHE(P<0.01)

AR X 1 N P S AT 2 A2 e, )2 R N BT R s, Ul A O AR A K Y
50, FCFR AT REAEAE AR ) b B S Bk 2 20 13 N i BT W s, R R 2 L N Y
HRES T LR B P SRR LRTCREZES X ATRER Y L3 N 22 A5 Y1l 35 70 I8 F
KA AR S0, AT 55 3 R ]2 N S i o040 R b 20 34 N s 2% +3E P &
B2 LR BN RSN, T A XA — BRI I B, DL 3 P A5 LR 22 AN K2 P i
BRI BRI 3k T RER A IR - P BN TR B AN R A G R X L P ORI A Y
ESRRD R P SiiE L, %12 N AR AR —8CT ARHFE 0—15 em 3N S RHiA
R TE Ak, SR RAIAR Y N ik T A DG E (36 5) , i e 42 2% Ak > S i W oE R W AZ A
AUAIAR 2P A TE 0—15 em L2, XUHITERZ AR B AR R P Px N Bl s )2 N & LAY
Z P ICHIEREK, 15—30 cm 1 30—45 em )2 N &2 L8 P S EAEAR A KB BOEF B3, RV
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U BB T S BRS80S 2 T T TP 18 A [ R I B L B /N R X W e A
MG AR RIMIE 2 AR RGBT 5T 45 R — 30, AP A B3 N P & 2 A0 dee/IME 3 BUFE HR R AR (10—15 a) By
B, 3R] BEJE R MR ARAE IZ B B oy 0 T A AT R i B A %t 4 3R 43 B T SR, i o B - SR
PR RS PRI A AR PR 5 P06 N P JCR IR 3 /0 S 80 S B A2 AR R A K AR X 28, %o
N P BT RIEAE N P JCER A6 AR B PRI 3 i) R B gE X 4 N P S 2R ARG
W1(20—25 a) BETFE, RIHZAME] T G B 308 146 s,

N il P R4S R R (B RS A A AT R Y N P G R & i A 1 BEAR ) 1 A K K A AR
B0 ARBIRSE FPARIE X AL A IR A N P 5 BT W 3 A R U Tk — B, R AR A I 9 NP Ak
TR RIE PR ST T, B30 5325 R RIS (1 52 ), SRAE BRI A 13 AN [R) ) & 8 B B A D/ R X 5 285
JME, A N P S B R R AR, RIS R SR B 09 40 Ak s R (A A ot R 20 AR X T8 2 A R A
I EAT R S5 33X 5 X107 7 A AR S g — R, BRI A BN, HERTAAR N P A R A ARk 3
— 3, B KB BaAZ AR RIGIAR Z (8] N P &3 25 AR5, I T 0F H 3 NP F2437K 3 4R , X Pk
U BRI T 4 R — 3

YRR O R FEORE T R LS s & S U ARSI AR S R N P
B B BRI A3 I e B — 2ot X7 A0 A 2 T 2 R S AR BB T A A 4 SR RS
K2R BB, 415010 N P A 3080 > 4R > 4, 3R PRI B A ARE 37 0 2 R A s 2 22 1
Bl o) AHARKE M - HE R A KR4 NP G R A i 2 v A RO A A L Y i A AR DA 9
P IE A B - 5 — &6 43 N P oG Rl ad A 9 00 o VR 4k o i, 5 S0 &80k A B - B8 37 0T
FR/U REYIR N IR S R T AR ) IR BT E R AR, RS A S b T AR B SRR, - 4
VE R IR E SR 0 R ) BRI, FL N P & i SR NI N P & i B — @ WA FEAR R AE KBy
B AHPXT 35 53 1 WU 50 RGS PR B 19 35 1V SR W A7 A — B I 25 5% . ABFR T 2R 41AR 5 48 N 7
5.10 a W FH ARG, R A AR TE A KA AR i N 25 2 00 4R (AR, A9 i R i S AL 20 SR 4t
KEAAGERE  TERE N RS ME AR, Az - 5580 & B g K, it AR5 1 N 7 15—
25 a Jol M CME  BEIFE R AR A K B Hr S I AR A Kt T8, 3 40 N AR SR> i i e Y A
FIRFFE 25 R —30, AT 4R S IER P SRR — & B A S X U AR AL AR I 45 A K B
4 P SRR R KRR L THEIRT P AW, X R B A A K G R R NP SR A IR LA
Z5,

4.2 REMIEZAMN i —4iR—1 4 N P 192k

38 NP RESR R AR K R T B SR AL B ARHRSE 5 AR AR R N
P} 5.51+0.19, 5 T [E 438 N P KR 2,157 BRI T 138 N P 520 2 | BEARRE A3 , 3 N -
P T X RAREE 2R AR, L N e R e N ESR T P iR, XA fEe L P = 7
.,

M Fr R0 i RE R A AR I RN . DUERFSEIAH , it B N :P<14 B 52 N BRI, N :P>16 J2
MAEYISZ P R, 14<N :P<16 F/nZ N P RFEREIBRG S AR5 H 5 AR AR F 45 NP 24 13.06+
0.64 KT 753 FhFhAAHIH 8 16.3"2) T T-JHHE B A2 A MR A 14,5017 A2 B N P 7E4&HK
a2 SR B E AL 20 a 2 KM H B NP KT 14(14.86) , HAth & AR A2 AR N P /8T 14, 3% Ui B A BT
T REAE K 32 N BB LA ™ 5, X S50 A ST S R A AR B i g8 45 SR — 8, (HARTFE X £
BRI P BRI, X — T n] AR ORI N P 4, T DIAR ZR M 1 WSO X B 2 1 N R
PR NP, LA A R TR 55—y i, RS 2 4 A5 R B ) 7 s 3R R AL B = A B A A
LA B R 3% LR, R 6 PR SR

BT AL ARIARSF-34 N :P oA 15.97+1.25, & T EEEKOE Y 14.27, < AR BRI Ak, Y
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AP A K R 40 Be K P 2] RNA o DU RE % PRk & R 5 28 1 T, AT R B IR N
P, 4IHRA N =P REARES 300, LA A IR ) A= s R BE A2 A G A TS TR AT

TERZA R AERK BB, Y RS T30 N P Y H B IEACE R RITEZ AR 24 dr il 72, 145
NP (AR N P BZR AR AT S5m0 B AR 38, A7 98 X AZ AR - 4R AT+ 358 NP 9725 fk
AR —E, 3305 H A i XA ZE 45 AR ARL 000 Heorp - HERAIAR (4 N - P AR 338 i 25 52 T et 3, i
MR NP G 5 ARk, R AIARAE R+~ R G R A ALl )k 855 40 ) A8 T B e AR ] Bt 4 AR
XTSI N P A EZE R, A5 e o R AR AR P R P G fb R R B e e VR T

WFFE L5 R MRS R T A0AR S+ 48 N P AL~ AR R 35 0058, BEARIS i34 m , %2 +
HEN SRR EZM, 1530 cm f130—45 cm HJEN RAZ P SEAMEE A RS HHENP
SRR A K N P SRR SRS+ HERBE ., AR K,
-S40 N P it 3 IEAHDG AR 4IRS 1 P & R BB MIOEOE R A AN 4R N &R
AR N S B ARG BEAKIS AR, R N P T S AR T - RN AR Y N P 2 T
AR TEEAR A KB T AR R A NP BH B IEA R, XUEIFEZ AR A Kt
AP GEAR DL R IER SRR AR AL i AR B2 NP AREE TR AR R o A DG OE R
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