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ARG TR LR, TRAVUR 2R VKSR pH Bk LRI K, MesHN 28 B A LRI TRHEES; B
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The elementary characteristics of Alsophila podophylla population and their

relationships with forest standing tree density and soil factors on Wuzhi Mountain

LONG Wen-Xing, OU Zhi-Yang, YANG Xiao-Bo* , GUO Tao, LI Dong-Hai
Tropic Biological Research Center of College of Life Science and Agriculture, Hainan University , Haikou , Hainan province 570228 ,China
Acta Ecologica Sinica 2008 ,28(4) :1390 ~ 1398.

Abstract; Both the elementary characteristics of Alsophila podophylla population such as population density, height and
DBH, and the relationships between population parameters and each of standing tree density and soil factors on Wuzhi Mt.
were studied. Results indicate that there is significantly different on mean densities of A. podophylla and standing tree
between the montane rainforest and lowland rainforest, but no difference on mean height and DBH of A. podophylla; A.
podophylla mean density in lowland rainforest (0.12 ind-m ) is twice of that of montane rainforest(0.06 ind-m ), and
in contrast, standing tree density in the latter(0.467 ind-m ~)is 1.4 times of that of the former(0. 343 ind-m ~*) ; Within
a certain range of elevation, A. podophylla mean density gradually decreases, while standing tree mean density increases

with increasing of elevation; In montane rainforest, mean density and mean height of A. podophylla are positively
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correlated, and the population is stable. However, they are negatively correlated and the population is growing in lowland
rainforest. The correlaton between the mean density and mean height can be expressed by binomial equations. Relationship
between the mean density and standing tree mean density is negative in montane rainforest, but positive in lowland
rainforest, the correlaton can be expressed by simple linear equations. Compared with lowland rainforest, organic matter
content, total nitrogen content, soil moisture and pH in montane rainforest are inclining to be increasing, and total
phosphorus content, total kalium content are in the contrast. ; pH and total kalium are closely associated with mean
population density, total kalium and total phosphorus are closely associated with mean height, and pH and total kalium are
closely associated with mean DBH, Their correlation can be expressed by binary linear equations respectively. Total kalium
content has the greatest impacts on A. podophylla population, and the least does total phosphorus. Based on these models,
protection, reproduction and cultivation of A. podophylla all can be designed.

Key Words: population density; population height; DBH; standing tree density; soil factors; Alsophila podophylla
population ; Wuzhi Mountain

FRRP B (Alsophila podophylla) Ffp#BFL ( Cyatheaceae) PP 8 BB W B RABRIHHEY , FES 3 {224,
T HUR AL ST A S SOR , R L T RS, BV ER g Emy . BF—k
HXT) R E RS R AR IR R AR KSR BT T MM EE A SR, IRE TR
RGBT W Ap Rt FHIRDE S M PR/ DRI S IE 7 s o AT T M LB S AR R
BRI . BEE S BT T RS SIRRE T EPE! BRE L TR B
AR FBIRIRGE; X TFROE 53RN X R, AZEE T K A& &M 2 2 mFp B IE R Bk
BF5 3S BB RS H RN AR KRB A K BB RO R R L 3 pH (B RIE S KE T BRA A
PR E B ATENER TS MR, MY TIER S S B EAGEIAEXY AR
6] PR 5 — IR B I AR, B B — R AMARFE T TS BRI/ A o tE 5 R T, ok R R
FIEEM S , KSR — 2, R T VR B AR B 2 R T RE R R AR K A I F B IR E , WL AR
EMIEEFIRERANEEE T, BROSFERE QR B R 4 B PR R R 25 () 40 T
R R A, AR SCTE R A3 L BB R R A R AT R A A EE AT B L, BT AR R B B R
BRI FERRASEARE, RESTAEEMTERFEMXR, BRNAETES LT LB RS
MOANFEE TR, BB AR BRI P R R AL
1 FAERER
1.1 BRI

R TR S PR, HAbILS 18°49/20” ~ 18°58'54" | 42 109°39/38" ~ 109°47'50"  4E - H) 5,
1822.5C, BERARE25.7C, BB AR 18.0 C, HEPFE, FERKE 2350.7 ~2488.3 mm, (B &£
SRS 800 THEEFES ~10 A%, BRHEN TEE, KEtB8AMERAEMRLE. HEEKRER
FEEIRR BT EHRLAIE(500 ~700 m ) B AFRLIIE (700 ~ 1100 m) | KA EIE (1100 ~1600 m ) FAEgH L
P (1600 m LI BV ABBKEIREE IR B B AL AR ], AL BTN L TRAR Y A R #K (700 m L)
T) EHF AR (750 ~900 m) | Ly FRAK (1000 ~ 1500 m) | VE 355 LU &E AR (1500 ~ 1700 m ) FTLL TR M (1700 ~
1867 m) !,
1.2 FEAES

FEHLAY FE B 7E A A S R AR LI FRAR AR , o T UAEH 3758 R X I R AR AN LU e AR SR A AD
S3AR BIRETR SRR SR A T L, S RIRE LRI BR T WS BOR RIS, 3 v 3 B A o BEAR AR (3R 1), DAsBE B/l
HIE 3T+ ORI . RS A REEARIE 2 (LRI ARBEERR AR 0. 85 224 , B R PR T,
BRXTARH B . FeAD N 3 AR, EER A %8B (Podacarpus imbricatus) . Fiti B4 ( Dacrydium
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pierrei) W UEARS ( Heritiera parvifolia) 5 W ( Xanthophyllum hainanense) \ 25 78 ( Memecylon ligustrifolium) 2 F 8
Bk ( Syzygium araiocladum) % , FER 2 AW ANV)ZE, T BEH = f AL ( Prismatomeris tetrandra) | Y5 B8 [ X 1
( Daphniphyllum paxianum) BZAHEDR =AML G , £ W 2 Shannon-wiener 18474 5. 34,/ 35 8
1545 82. 60 ; TR AR ERMP FrAERFE AR A BE 0. 75 i, Br R S IR , BIC TIRE R R . FeARH 204 3 N
B ALE W B A 8RB K 22 A 38 ( Elaeocarpus apiculatus ) | % B4 i ( Diospyros hainanensis ) | % 24 1% Bk
(S. branchyantherum) % ,JER AWM LE, R AP & SR, ¥ R YFE = FRIE . AR (Saprosma
ternatum ) 3% BRI ( Lasianthus cyanocarpus hirsutus ) %5 , BEVE 4 M) 2264 Shannon-wiener 8404 5. 38,/ ¥ 5B
%K 77.081°

B X B RIERE AR , (R R A N BRI B = 2. Sm, 7R & K 0. 25m, S F3 #E

0.053 ind-m > ( ZER; <0.25m) , Ll 3 T ARAE 0 Y BB B AR 185 2. S, JIZR B K 0. 17m, Sh i E3 5%
0.013 ind-m (2555 <0.25m) ,

F1 Fepoar it
Table 1 Site conditions of quadrats

R g 4% (m) ¥ E(C) Fefu R (m®) HERE
Quadrat Position Elevation Aspect Slope Slope position Areas Vegetation Types
. 7 " o I ” 3 u—l%m%
Q N 18°54'0.5" E 109°41'20.8 1015 SW 28 ~35 FHER Medium 900 Montane Rainforest
Q, N 18°54'0.2" E 109°41'23.2" 1045 SW 27 ~33 FhER 1200 L HFR AR
[+ 7 " o Ly " %%Fﬁ%
Qs N 18°54'18.8" E 109°41'0.4 805 SW 32 ~37 FhER 600 Lowland Rainforest
Q N 18°54'17.45" E 109°41°0. 89" 815 SW 30~36 FhER 600 (I FRAR
2 WRFE

2.1 HHMEEFE

FEJF R B B FARAT L T AR SR8 BT e BEVE B S 250 b (REMLET AR 43 B 2600.,2200m” ) , K FE
BB TR H AL B R, LM AR B 900m” A1 1200m” , {EHe R AR~ Hu T B4R O 600m”
SR FIARARIE TR BB RE LRI 208 10m x 10m MRS, S BT A M Fe R B AR AE, B ER 4, BHUE 1. Sm
AT E STAR AR, I E SO R E R B R E R (FRER) MdiE; ETa DI E 10 ~ 16 ~1m
x 1m B/NETT , AAEEARMERYFHEBLEHEE
2.2 HEHREMME™
2.2.1 BUE

ERIIEREREE T R 0. 3m WFHIE, B L1 P& 0~0.1m.0.1~0.2 m }0.2~0.3 m HF
B4, BAFEHBENE 5 MR, TR R BRI B 0 R E R . #6046 —FE b 1% 1Y
SEMEBERESERE AT ENERT &8, 8BE 3 K.
2.2.2 TIERSIE

TIEEKERBTIETE 105CTHT 10h ZERGEHRE; FVRAERRAASRE ML) WE, 4
R ERIERE L. 1 SRR AVBKE ; 2B H HCIO0,-H, SO, H L 0 f e il , 28 /5 ISR EET L (A dk U 8 1V R
RS R 2R 2SN pH B3 ALK E Ak JNaOH SR— K IE6 B M B A I E
2.3 HRAEASH

B st A HTE Excell 3EFT, 88 437 H77E SAS/ STAT ( Statistics Analysis System ) 34 ( Version 8. 0) i
7T EMRERE, BB P EE S PR ERXRE, BB P HRERE PR EMFYERES 57
AR B B e RN Student’s ¢ T IR 36 5 1Ly 3 T ARRIFG A TR AR 8D 7K S 289 486 88 L S A
BB E S B R 2 R Student's ¢ U E#E1T (o =0.05 0. 01) ;7£ SAS/INSIGHT H #t47
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BB E S5 PR B & A4, A REGRESSION S 28l & w AR V4% B 5 BT FHEE — L
PEEH 7% , F§ REGRESSION 1 #2430 5Xf B i3 F AR BEFE MR SES T EEFRXRAAELTBEL ALY
B, AR EIE SR, BT BIH R R A F K3k % H 7 4 ; A Principal Component Analysis (PCA) 372
X EEF R A IEEFES RSB, WERHAER RN,
3 GR54H
3.1 EMEREEEE. SR AERRT

W% 2 DO IR B BRI AT HES (Q,4Q1 . Q4 Q5 ) , 5 600m” T B BERDAB S 1) 45
KR % 0.108 ind-m ~2.0.035 ind-m~2.0.085 ind-m > % 0. 155 ind -m 2 , 7ZE¥G3K 805 ~ 1020m i Bl P A B
BB EEA PR IRIE RS K. A 3F L ARBR S MR T 7ERE L Q, 71 Q, Kb T AR BARP IS P B BT ZE
H Q, 1 Q, , 45k 1200m” FHU B BB H I, 1L AR BB F X9 E K 0.072 ind-m ™, fKHIFI AR R
BB N 0. 120 ind-m ™ JFH RETHEHIPIE, RSB EA B BHE LY EELEFREE
(Student’s ¢ test,p =0.0055) ,

A, [l —HEE A R 5 TR B RS 4370 3% BB R [, AR AR Qu B AT 5 BRI B B 0. 22
ind-m B R, MAES 1 BB 0. 08 ind -m > B/ INHIFEAK Q, FEHL P HE D 2 BIVBHIFE 0. 15
ind-m Bk, ALY 8 BIVBEE N 0 B/h, BIOBEE B IKFEST,

NQI@Q20OQ3 B Q4

V I;.
N 1

U
<0.25 0.25~0.50 0.50~1.00 1.00~2.00 2.00~3.00 >3.00
i JE 4% Height (m)

o
=)
=)

o
=
&

Mean density
(=)
<
=

SEHREFE(No./m?)
o«
S

<

1 HEEMARREREDBRENN
Fig. 1 Quantity distribution acorrding to mean height of Alsophila podophylla in different guadrats

LLy 2 TR R AR TR AR SRR A5 F- 35 1o 8 P34 B0 A2 8B J0 . 35 1k 22 77 (Students ¢ test, p fH 535124 0. 7619 F
0.571) B BB LA MZE KN 0. 101m -ind ™', J5 & 5 0.092 m-ind ™', RIEF SRR HRB 8 FE X
HBAMR RN BRI 6 NSRBI 1) . BRI BB R R B B E M,
W FRARS, Q, A1 Q,FF B4R B EAE 0. 25m LUFA Im DL B BRI F BB E/N, METE 0.25 ~1m B9 2R
TR EEBR K, RFEEER RO T BSR4, A2 % 0.007 ind-m > (DF =
20) ;R FRARA, QR QFFHLE /N T 0. 25m B BRI F B AHXTER,0. 25 DL & ER BT T
FEHXBDN, AR E SR EESRERELE ), Hhr 2 % 0.018 ind-m > (DF =11),

B L FRARE AT TR - 399 B A 2 7= B HEATF 5 AR (SQRT) ¥edfe , BB FH X R¥CH 0. 601 (N =21,
p <0.0039) , fERHuFR AR &4 T5 FERYAP - 35 35 B I F 2 R B HEAT e B9 n W07 (EXP) B i, BIE H X RECHN
-0.5522(N =12, p <0.0426) , 7] WL1L 0 FR vk v A A5 24 5 5 A 359 1o B AEAH DR, TG R 3t R vk v 3 38 4
Ko MBI FHEEMFYREENMHEIRRETELAMMANE, RU_IthaU a8 REE(NE
3), AF B ARBERBEERER
3.2 BRI SLREHE K DB A
3.2.1 SEARFHESHT

BIHFE2 QM Q, QM Q,, &Kk 1200m” H A B 32 AR B B, L Ho T AR 32 AR 34 25 B (0. 467
ind-m ™) BKHIFEAR(0.343 ind-m ) 9 1. 4 4%, —EH K BZE2 5 (Smdent’s ¢ test,p =0.0025) ; L HIFHHMA
Rl RIS A 95 B AR KT 0.3 ~0.74 ind-m ™ FR7EZE 4 0. 159 ind -m ~* (DF =20) , I FHARA F R
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JB] 7. A2 A AL TE R 0. 18 ~0.51 ind-m ™, FRifE22 0. 110 ind-m ™ (DF =11) , UG FAAKEARH , LA
B RERUR, BT RIS A ¥ 48 AR SR

R2 BERARGEPEVHTE. SR BERIATLHEELE
Table 2 Comparison of mean density, mean height and mean DBH of Alsophila podophylla population and standing tree mean density in
different plots

#j‘j Plot 01 02 03 04

A B c D A B c D A B c D A B c D
#H 1 Plot 1 0 072 0 0 0.13 0.31 0.58 0.14 0.08 0.49 0.65 0.12 0.13 0.3 0.22 0.06
#H 2 Plot 2 0 046 O 0 0.15 0.48 0.5 0.16 0.18 0.36 0.7 0.1 0.04 0.25 0.89 0.12
7 3 Plot 3 0.050.5 0.28 0.120.13 0.3 0.3 0.13 0.17 0.5 0.54 0.09 0.06 0.39 0.47 0.09
7 4 Plot 4 0.020.45 0.18 0.1 0.04 0.65 0.38 0.14 0.13 0.24 0.48 0.07 0.08 0.3 0.81 0.1
7 5 Plot 5 0.030.45 0.23 0.090.13 0.25 0.97 0.17 0.22 0.51 0.55 0.07 0.04 0.26 0.99 0.11
7 6 Plot 6 0.110.33 0.51 0.110.07 0.57 1.28 0.13 0.15 0.33 0.45 0.09 0.16 0.18 0.49 0.08
#H 7 Plot 7 0.04 0.74 0.48 0.12 0.11 0.4 0.85 0.15 — - - - - - - -
77 8 Plot 8 0.04 0.52 0.5 0.12 0 0.53 0 0 - - - - - - - -
9 Plot 9 0.14 0.34 0.49 0.11 0.03 0.72 1.55 0.12 — - - - - - - -
75 10 Plot 10 - - - — 0.03 0.74 1.14 0.1 - - - - - - - -
#7511 Plot 11 - - - - 0 0.61 0 0 - - - - - - - -
45 12 Plot 12 - - - — 0.02 0.71 1.5 0.11 — - - - - - - -
SEHIE Mean 0.05 0.5 0.3 0.09 0.07 0.52 0.75 0.11 0.16 0.41 0.62 0.09 0.09 0.28 0.59 0.09

A: BROBSEX®EE A podophylla mean density(ind-m %) ; B3 A48 B Standing tree mean density(ind-m~2);C: BB LHEE A
podophylla mean height(m-ind ') ;D BB IB42 A. podophylla mean DBH(m-ind ~1)

£3 BUYSTEHEBESTEHREEEHXXRMA
Table 3 Correlation fitting between mean density and mean height of Alsophila podophylia

EEH Plot Bl 5 77%2 Model equation DB AR R-Square F {& F Stat Pr>F
[ 31 Fi#k Montane rainforest Y, = -12.88914 + 6.7027%, + 0.068 0.6403 16.02 0.0001
R 1 ik Lowland rainforest Y, = 53.225x% — 123.973x, +73.775 0.5647 5.84 0.0237

Y2, REFFTHERCH BB EHEEMEYEE Y, and x, represents A. podophylla mean density and mean height by SQRT
transformation respectively; ¥, Fl x, {47 e B n IR HE 15 W BB L 95 B AL HE Y, and «, represents A. podophylla mean density and mean
height by EXP transformation respectively

3.2.2 AFEREHE R ST

LB L AR RIS TR AR R A BT 7ERE A 9 L3RR T (3R 4) , L TR ARE 139800 ) SA b PR R AREY
B, R AR R A T ARE - (1) BB R SR A 2%, 1 EADR 2RI EERR; (2) B
JHe, pH {H 20K & 8 SR ERBOVBETIE B sk 28 &8 B LRIV ZH T BT
3.3 RIUSMHRFREARRE SHE AR TR XA
3.3.1 BB MHHFHEER RENRES AP ERE X RS

Xob S A8 B R R S O AR B, TR LU R AR FR AR A 3 B R 5 RR A P 2 4 B AR SR R B
Ak —0.7245(N =21, p <0.0002) .0.5868 (N =12, p <0.0449) , A I M FRAR ST AR F BB 5 BRAVE
BB B E AR, T AP B3 BN BaWE —nREE AR (R S) , MERREE HW
MER S RERY, Bl F B WR% . MRHE B IR R LUR AR5 AT RS B D

Lyt AR R AR S AR X 8 5 R F R R A S R B 5108 0. 1985 (p <0.3884) ,0. 1636 (p <
0.6113) , BT DLAZ A2 58 B -5 FRAUAD - 153 1o J8E J0AE S 14 5 T Ly 34 AR ARG 3 FRARSZ A S 25 6 B 55 FRAD B F
PRI AR R BT A A - 0.3272(p <0.1476) \0.0675(p <0.8350) , —F AR,

hitp : //www. ecologica. cn
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F4 BUYBSHEMRELRNS S
Table 4 Analysis of soil components of communities located by Alsophila podophylla

FEH Quadrat  BURERBRE(m)  BHE(gke)  2&(eg/ke) 27 (g/ks) 287 (g/ke) pH BERE(%)
Q 0~10 59.64 +8.60 2.58 £0.77 0.18 £0.04 45.66 +2.83 3.99+0.25 34.78 £2.02
10 ~20 57.77 £6.23 1.70 £0.73 0.12 +£0.03 83.74 £6.88 4.40 +£0.17 30.17 £4.33

20 ~30 40.56 +8.35 1.27 +£0.39 0.154 £0.01 77.75 £3.08 4.52+0.13 30.31 +£5.41

Q, 0~10 58.91+7.42 5.16 £0.63 0.16 +0.08 13.74 +3.08 3.88+0.36 36.00 £2.95
10 ~20 57.97 £6.57 2.53+0.54 0.19 £0.06 48.55+2.78 4.31+0.55 35.08 +1.56

20 ~30 41.34 +5.44 1.18 £0.58 0.13 +£0.09 44.51 £2.32 5.44 +0.83 31.50 £1.41

Qs 0~10 51.51 +4.15 2.01+0.54 0.23+0.03 35.27+3. 24 3.67+0.12 30.24 £1.43
10 ~20 15.48 +3.68 0.70 £0.50 0.14 £0.06 50.04 +£2.65 4.71+£0.43 28.01 £2.38

20 ~30 13.50 +7.82 0.58 £0.67 0.15 +£0.06 33.77 £4.21 4.44 +£0.21 26.63 +3.24

Q 0~10 50.66 +4.83 2.79 +£0.61 0.30 £0.02 44.66 +2.58 3.97+0.34 29.94 +1.11
10 ~20 28.03 +£3.35 1.74 £0.59 0.25+0.08 35.39+5.16 4.21 +£0.52 29.19 +£1.55

20 ~30 32.83 +4.71 1.26 £0.56 0.24 £0.09 31.19+3.36 4.35+0.26 26.65 +1.87

FHPBARFR B 1 IE RS B The data are the contents of soil components ; BUREYR & Sampling depth ; 7 #/L i Organic matter; 42, Total nitrogen;
475 Total phosphorus ; 24J Total kalium ; 7K /3% & Soil moisture

£5 BUSTEHEESIATHEEERSH
Table 5 Regression analysis of Alsophila podophylla mean density and standing tree mean density

FEHL Quadrat B 578 Model equation R R R-Square F #36 F-Test
111 AR Montane rainforest Y, = - 0.1552 5, + 8.0177 0.5249 0. 0002
{EHL IR Lowland rainforest Y, = 4.147 x 10%x, -3.2 x 10% 0.3443 0.0449

Y, REFEFREBIS AL AR E Y, represents standing tree mean density by SQRT transformation ; Y, /4% e B n (R EHE ML RERH T
J& Y, represents standing tree mean density by EXP transformation; x {47 BR)MB 14195 & x represents Alsophila podophylla mean density

3.3.2 RUBPMHHFHEER . RENEES TECRST
U4 F—RHEAVR 2R 20 2058 pH AKFEFEZE, MR 2 RUPFHERE mEM
MRfE R AR BT A E B EIH (3£ 6) , R EE ST HIA IR

FE5HEEFEH G ¥, = 0.276 x, -0.293 x, + 1.165 (1)
BESTEEFEE AR, ¥, = 0.67 1, -0.11 x; + 0.80 (2)
W5 HEETFEHEFR: ¥, = 16,22 x, —5.03 %, —41.70 (3)

R Y, AR FRHEER, LN FRHRE, LI PR, o 2 RSP E ', 5,308 pH 53R
AAE R 2SR pH 2ME RS TR FRRYE BERER(p<0.05), #E R HEREHE

F6 BUSHESCSESTREAFSLESERSH
Table 6 Multiple step linear regression analysis between population parameters of Alsophila podophylla and soil factors

kil TR SHftTt 1 EE R 3 BE R Fig F iRk
Models Variable Parameter Estimate Partial R-Square ~ Model R-Square F Value Pr>F
(1) ZREE Intercept 1. 16548 2980. 85 0.0117
4> Total Phosphorus 0.27648 0.1368 0.9997 456.26 0.0298

pH -0.29290 0.8629 0.8629 2881.77 0.0119

(2) ZREE Intercept 0.79794 1134.0 0. 0060
4> Total Phosphorus 0.67157 0.0571 0.99998 248.10 0. 0404

48 Total Kalium -0.10567 0.9427 0.9427 3584.91 0.0106

(3) ZREE Intercept -41.70209 213.82 0.0435
pH 16.22244 0.1001 0.9998 464.70 0.0295

48 Total Kalium -5.03374 0.8997 0.8997 4639.48 0.0093
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0.86 Ll I, BiHA H B H TR BRI RES SR MR B @R ZEMNTE B A BRI EHAE 0 L LT, &
AW B, U B SRR REER

MITFE(1).(2) . (3) LA Y, 8% 24 & 8 pH EXNHEA TR, XU EMBERES B R
K TAPUR ERFKE BB, XL, LR BARES SO S /D, 4 5 R w BH &%, 77 (1) 5 pH
H 81 R0 2B S B R E1E RYOR, BT pH X 5% BRI 2Bt S B R, R TR (2) hadE
BXRERE LSS BRI, TR G) i & B RK R L pH BRI,

RTHAT RS 3 A TEEFEIEMRKD, BH PCA #TESEST, REF -0 8RMEHE
(219.6034) XF 1, fr 5l 0.9999, BT Tl F ik 99.99% , BANREKR T LEEFHIERFE, BOBEE—
F o501 BIBRHE E B A28 B FHHER B E—F o880 A8

Prinl = 0.002578 x (Total P -0.2180) + 0.999992( Total K —34.8331) + 0.002957 x (pH -3.8767)

MR AR P EZEBRFHE M EE R 3 ANEF RS WA NIT 2245 & >pH > 28
&

4 iTfig

(1) FEARE AR LU FR AR , 72— TE N BEME IR T , RIS 5 B /NS, X 5 RM AR KB {R
PR B R FRIEAR (L, RSSO0 X (3R 400 ~ 650 m) P B FH HHEHR K 0.12 ind-m ™, BRI KX
(3K 800 ~900 m) fHHBF- I B EEK 0.07 ind-m * (RIS X FOFPEERS 3 T R OB R RO RPREB ED
BB ERABET D HE,

() — b AR 1 — MR R AR R B I T 3 Ve , DA BE AR O FOM X 4R IR S T b B AR IR 5 , 70 1R
KRB E R o AR AT 5% 5 B EAL , N B R £, A
B ER BT EELHETEIEOME oh 7 B, BRI FRAL TN RZ,{H 0.25 m LIFH4IE H b
20% Z&A45 , PRI HE N 0.013 ind-m ™, SLHAERRE S 55, S S B BAHE BERMBRARHRAES
BELRML  HRTRLEN R, [RHFAABD BRI R 5 f 35, Pk 4 7 h
KEME TR, 5 EAY ZERAESREEARD  EEUREEA AR E S MEBEN LR —
' 4 44% 24, PR N 0.053 ind-m ™ I BB M EA R KRR BN, p K BFEE, L B2
RENE A THEEESHAREPIRERA B, —FXHB XA,

(2) BFE P AR YR R IR T R 5, SR 5 B s MR, 271 7 — R~ R 5
T WK B2 B B R TR EAR A B K, A BRI A S SR REREIR ™ s IRV B b, BERH IR 35 S
7, T BRI AN & I A B PR B SR B R e B e, OS5 P BE SR RGE M0 ™ . IR,
BB RS, A KR EEEK AR . — WS AR E AR R, A T R A
7, 70— ESAWNF S B ERHG WWMTRARREEA T RN B, AT %R, B E R (0. 85)
AR T e BERE, RS R R IR R A s B L M F AR ST AT 2 B B A8 57k (AR vEZE 0. 159 ind-m ™) | Tii
H—8epkoR B ARSET G HH BARE , BT MR TEARE W B E %, AR P FE 5 BB P EE RN
HARXRR, (R FRAESRE REEE , SR P EE S IR R B E 25, SR AE (0.75) &
I, SEARSM AR R 5] (RS 0. 110 ind-m ™) AR T RO FDERAE A BB A K, AR PN EE SR
WS B E EMHXR,

() ELBZEER T, MAZ S LM B E Pk A E R 7R — BT LS hEwm a2,
HE X B T RE E— B R R T 5 B IESEE L MRS TR, RIS 5 1%L
BE WS EN pH XA, MEAIR. 2R KSTBXARK, IWHMHABRMS FEESFHREX
ZEBREHNNR Y, = ax’” + bz + ¢,(a, <0,b,>0,¢, >0,Y, M x LFH R RHITARE & % R
FEARNY, = a’ + byx + ¢,(a, >0,b, <0,¢, >0,Y, /1 x 2 e B n R FEHL) 5 LIRS A 5865 5 1Y
PR PR RRERTHNN Y, = ax + b (a, <0,b >0,V VI RFEH) s (R TRARPIE KRR
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HERRAY, = ayx + b,(a; >0,b,<0,Y, % e B n KGFH) , BB FHEE HESHE25E. 2S8R
pHRAZBEANA Vs = ayx + byx + ¢,(a3 >0,b;<0,¢, >0) iR 528 &8 K pH XAEBAN R Y, =
ax + by + ¢,(a, >0,b,<0,¢, <0), L) PR BEAAERWBRP RBEENAE —-EBSEN, BUEXT
K B PR R , T A SO K & B3 BRBEmR /N, 2K 8B S LR ATFELELEGIEN,
BEERGME BRI ERTFSEUBHHEAXR, KR L ERFAREU ERHESHEEE B
BEEREBEERRERERADE , HLUHBEMHH 5E— L EXAET . XWRERUPEEHAE
AR, R R, RARFHERKRLESR. BREMEHETAEEYEFAEEYHE T RT
ARICHTH LA E R R T4, 3 R T (i RS R E AR VA S ) R RIRE R
HAbE YR 75 Bt — BT LI 2 H A BUP 5HEXR,

(4) T8\ BAAS FE RSB TR LSBT AR P, SRR T3 © S MR AR R RSP 4= S a4k, T
FEGERR MR, FEBLIAZ D, RIREAR (IR 700 m &4 ) PEHRLA 200 m* BRSBRE , BB
FREL0.26 ind-m™*, — 0 HAR R A N R IE 6 B AE B A BB , BRE SRR A, B
FIBE DA RERMEIATIRY
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