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RE: N THERBCRUCMBEBESEEERHE EINMAE BEFUUAEALERSN REAMRTRBHKX 5 M8
e ¥4 42 (Abies chensiensis ) FIBF E U R K EARHEARKW KRR ERRUASIARAERNMHBHBRA L LES, BK 1500 ~
1600 m Z 8], RICHR ERREN T BER; EHBRR I ENGER TP LBMAR B B ERRUPE=EMERN T HER
B REREMFTREN B2, KFAFEENEL 4.8% HTFHFHEKER S 79 LG ERAKBERET  FFE
MEREMLN6.1% . B . MEE B 9% ATHEMEMHT HFRFRXEHEAARTRXARGT  FRERE TRERBK.
RREGT R FHARSENIBRERRY CHBERLNERTY ., RRRERSBEEREDR BRI N E BT
EREAIRREEHRE, AR THFHRMOBQERE M FRES, EXNRATEA EE, ERFREMAE L,
RERFRE:;HFRFEEERM FH .V RALHEBEEFARIEFTHRUFPRIEBRMBASY .
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Study on reproduction ecology of endangered species Abies chensiensis

ZHANG Wen-Hui', XU Xiao-Bo’, ZHOU Jian-Yun® (1. Tianjin Normal University, Tianjin 300074, China; 2. Northwest A&F University ,
Yangling 712100, China ) . Acta Ecologica Sinica ,2006,26(8) : 2417 ~ 2424,

Abstract: Qinling fir, Abies chensiensis ,is endemic to China and was listed in the China Plant Red Data Book as one of the third
class conserving plants.It is only found scattered in the forested pockets of the Qinling, Bashan and Shennongjia mountains from
1 300 m to 2200 m ALT in Shaanxi, Gansu, Henan. Sichuan and Hubei provinces.To conserve and restore effectively this species
and explore it’ s processes of reproduction, the production characteristics of cone and seed yields, seed bank dynamics, seed
germination rates of 5 Abies chensiensis populations (A, B, C, D, E respectively in Abies chensiensis-Pinus tabulaeformis-
Sinarundinaria nitida-Carex lanceolata association, Abies chensiensis- Quercus aliena var. acutserrata-Litsea pungens-Carex
lanceolata association, Abies chensiensis-Betula albo- sinensis-Sinarundinaria nitida- Duchesnea indica association, Abies chensiensis-
Indigofera amblyantha~ Carex lanceolata association and Abies chensiensis- Pinus tabulaeformis- Smilax stans- Carex lanceolata
association) were studied in their natural habitat across 18 plots in the Qinling mountains area. Experiments were carried out in
laboratory and field conditions. The results showed the five populations all had potential to produce seeds, and the higher yield
occurred in the lower and middle altitude areas every 3-5years. The most cones appeared on the upper and middle foliage of the
tree, and the west, south and east aspects of the crown, and the most of full seed appeared on the middle position of the cone.
The weight per 1000 seeds was 43.2 g, in which 44.8 % had growing potential. The germination rate of seeds in natural forest was
6.1% and the proportion of seed lost or destroyed in different populations in natural forest was 93.9% . The germination rate of
seed that planted in the nursery was higher than that in natural forest, and the germination rate in the lower or middle altitude

populations was higher than that in the upper altitude. The course from seed to seedling was the critical period in the life cycling
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of A. chensiensis populations under natural condition. Reproduction courses were influenced positively by an abundant of tree layer
coverage; organic material in the soil, thick soil and a dense population of parent trees, while influenced negatively by human
disturbance and light. In situ conservation should be carried out in the future on the A. chensiensis, so as to promote population
reproduction. Thinning the shrub layer and grass layer will also help seeds to penetrate the soil, promoting seeds germination. The
artificial population should be expanded by collecting seeds in good harvest years. Fast-growing and high-yield plantations should
be developed on cloudy slopes at lower or middle altitudes.

Key words: endangered plant; Abies chensiensis; cones and seeds; reproduction ecology

DEHEE N ENEY, KA TFTE RRFETEAFRER LB ERERER LR RBHIFYT, XRT
MRETIAERSEFY . ARHGHYHBART =L EERN - RINEYFLIBRER 5ZH X
MAESHEF B AHEHREIENEEMFRKEAEER L

LUK ¥ 12 (Abies chensiensis) B ER —RESRPHEHEY, A PESEY . B TFHREFEHE, MZK
B BRI, BIREZALS WS TRE H A BER . 08 B R 5 BRR T B R R Ll
LR 1500 ~ 2100 m , B R BS RBIGMD . Rd X 5 7B BE P B Z B3PI 1500 ~ 2000 m
HE EAERAPHBEFTHMAR . BRNEEMBBRAEAG BARS BHERTEARE" . B,
B AER KXEERE TR EHELSE BHERE . NMMEYE KRR A THRESTEHOIRS
RO-PUAMBEMASFETERRAL, FCELHBRRERAKPRHBARASKHE FFIERR
ERANRTHEFLRWR, BNEEARRA UM BEHERFERLSHABEEEXLR, ARBRESEX
ZBEHEMKE,

1 HREAERABMASHRAZE
1.1 BR#WL

BT X SR A7 T BE P RIS AR X ) T BE (B FH EH & B 7 8B, 40 T A0 T 387 o] B2 ¥R 3 A 8 3 X (107°11732" ~
108°20'09"E,33°20" 18” ~ 33°49'36"N) , #§ 4R 1500 ~ 2100m, % X 4 V4 (% 0 & 800 ~ 1240 mm, &£ ¥ 12 ~
15.7°C; RMAF R HEMRB L, pHE 5.5~6.57 , AR M I B AR R4 ARSHASIE M, TER AR
B ¥t (A. fargesii) W E K LI ¥E( Betula albo-sinensis) % . TS K 7E I B AH X %6 £ , A A BT LATE A%
INKEARBETED . OB SE AR R R R EARISER S NN, S RANRIREEITE NMEN—4
FEE, AT LUK B IR A0 5 MR . BB - KT (Indigofera amblyantha)- & B ( Carex lanceolata) B\
PR AR E + WA (Pinus tabulaeformis)- §i 15 ( Sinarundinaria nitida) -EBEFEAP TR B; 18
B ¥ + B (Quercus aliena var. acutserrata)- K ZEF (Litsea pungens) -BEEBNP AT C;RIREE + H
FA-BERTE R (Smilax stans) -BERAPHFE D; BBV E + LHE-FT1T-28 % (Duchesnea indica) FEAHH
PR E, RNRABAMESEBMARE 1. ZXUMBEYEM, ATERESHETENRAES R4,

1.2 HRR™ES5HESIT

SANTEREEEZHRS MBENT(ERFAHLR DRERD B, AITHEFNAESHETRAE., FHRE
SR8 5 LI . 2002 ~ 2005 EESMIUER R A/NMET . FERREFEEQ003F), BBRZRELEK
B, G MBS e, ERELBRRKHANE 12 %R (912 8 ~ 15em, B 9 ~ 16m) , HER T AL B8 Fh 8% 4 K
FRFFES R AR BB LA DT, B TEAMERERRYEE, BN AR E H IS TR ER 12
~30 A, INREMHMEPRRRBEEAR 24~ NN T AN E L TR ShERERRS IG5,
MNEBHAE SR PREVEE S ITRRE,BEEENSHARE TN EHE, EREMGRREN, 55
WEFSIHRRK K, HTFHES RREBRYEKRE HFHBARRE ESXFPBEEREUEHFRE |K.
RFFHE, HETEHIMEHNELR,

1.3 MTrHEile 554K
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@ FRFRENE . NG NFEE(BEN) PREYLEBFN F 100 B, E 4SCHIEBR TH T EEE, S M FH
FARRAETRE;AXPHER FRE SFIERBERF R XA B W R 7R AW Y65 (TTC)
MELEN , RPFYE, Q FTFRARE - ZFTMHBEARTFHTFHIROKB 3IKEE. BEZ 30K, ETR
SrROK BB LR b, 7E 20°C T AT HRKIRE , 6 2.4.6.8.10.12,14,16,18.,20.22 .24 .28 .32h DL K F F#H shut, 4>
FEREKSRTERE, LHBRKME, © HEFVWEM 5CT AR T, 42 5175 & 1 Hb F R R i £
HWHER 4 APE),10 AMURFRE,HTERFE, @ EARBAREN P EBET M EEETENK
B, E lmxlm @/PEH 3, EHIMUERLE AREEM FHHER RRREMH TEINSHE,

1.4 ARFEFEHEFIE

FERBAFALRL, FREAF1~11 AEFRAARFEF B AZENTHME, KP 1.2 HePS WEMEE; +
BB RTE 2003 7 F 19~24 B 6d WS AL, THUK RS TS t AR RAESREENE; +
W pHERA D2 BI(J ARZEFZZH T BB E HE;S ~ 7 HHEF 2003 467 A TH®RBEE X,
SRNEES PR TEEME, NE 6 NH#HRE(7:00,10:00,13:00,15:00,18:00) , REFHE, KPBEE . BEF
FOLRWE 53 51F T DHM2 BLE X TR EE (KRB R ) . ZDS-10 BE Bt ( L\ ) , B EH b
W 0.5mAARE EF 13 NANBRE:RBAN 1L, B/IH 0, ERETREELEREAELERANRE
FF Spss(10.0 JRA<) Gt i 84 XA XS 7 BRI B F AT E RS A7, AT HFBER Fh @ e 2B mBRS 2L
EHMFEEHETF,

1 BRACTAEMBFERAPHRBET
Table 1 The environmental factors in the association where Abies chensiensis population lived

¥ #% B F Environmental factors

FhB¥ 28R Population type R R b R R
Population A Population B Population C Population D Population E

1 ¥R Altitude(m) 1500 1600 1700 1900 2000
2 B 14} Slope aspect N %dt NE i N AR SE it Nw
3 L Slope site” TL f kMU | MU $F ML TL
4 FF KRR 2 B Coverage of tree layer(0 ~ 1) 0.85 0.75 0.70 0.5 0.65
5 J6 B Light(1x) 16410 25000 37500 63500 82200
6 S, Temperature( °C) 22.2 21.5 20.8 19.4 16.2
7 ESBE Air humidity( % ) 78 67 71 73 67
8 + 3 /E & Thickness of soil(cm) 85 77 55 45 35
9 £ 1% pH {8 Soil pH 6.5 6.4 6.2 6.2 6.1
10 + 3% A PLE & & Organism content of s0il(0 ~ 10cm){ % ) 7.9 7.6 6.9 4.6 4.3
11 13K 45 & & Water content of s0il(0 ~ 10cm) (% ) 55 51 48 45 43
12 Ff B F 24 % B Mean density(#£/100m? ) 14.83 10 9.78 3.43 5.33
13 AN FMIRE Intensity of human disturbance(0~ 1) 0.2 0.3 0.4 0.7 0.5

* NE = northeast, N = north, NW = northwest, SE = southeast, MU = middle upper, ML = middle lower, L = lower

2 GZRESGW
2.1 AP R A FHEE S S 4T

RREWE LM TR HYESRRBNTEREEYF R SRR YEN SR, d B & N
EFFIRBEEFENR . B1ARKRERRENEAR T KERH. HELRRRER/N, K B . AH
RRBHXMEAHEEEBRER RREMEF M ENERENAE . B2 EREEERE S M EE M
B, BRREHELENREARES TR TR BEEBRMN RERRETEEFHRS BT,
REARE R EZEMHNA ERIH B BREETFE SEXNERBEL,

ARMERRE: RREBEWEM TR E—EBELRBRTHEKNERKOTRES . B¥%
EARMBRRET B X PDEELEF LM, £ 2002 ~ 2005 FHE, BF 2003 F HIBAAELE L, HAth
FHRELBTE., QA XN RHNEREZUHXRREFHNSER, K2 B 2003 FHARAMBEHRAELS
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ROBRARMBP Y SRR ER, AR ST S, 071 o East @ South
HERERETR BN 8 A, BAN 326 4, EHIW 111.6 08T O Westm i Nomy
A HBAR MR REERESEE R, MR ARE E5of
FRAERBENK, FESFEE, FRMBOERS 2203 L |
BRGFRRREREH (£2,p<0.05, HWH 202 ggé -
1500 ~ 1600 m Z 8], B4 ¥ IR R 7= B Bk, W% 15 “EIHEGE 4
ROFE, A BERERNRBBFEE RETRS R A B ¢ Db F
B B AR R IE AL (p <0.05) B 1 BRI R B A B T LB A R

AEFBERESEREHE AFFEIZIS B R FiEE Fig.1 Distribution pattem of cones distribution with the direction of crown of
P BENLIRERE 30 B, Bt B R, BRE B4R 7 2.7 ~ ifferent Abies chensiensis populations
5.0cm 26 BREKZE 5.4~ 12.4 om Z[al (£ 3). K[ AB,C,D,E R 1,5 A [Fj# # Population A, B, C, D, E indicate
MHREEERRK RHEFEEEER(p<0.05) (X
3), AR ERRESHEZFBELGEWME KR,
UEMREFRERFONBERRTHE,S MRBF 12
WHREANARREEHEN 207.90. MEBEAS, B4R
RIEMBEARERK AHZAFEEEEER (p<
0.05) (XR3), B3 RRTARMBEREART =/HE
AR, ATLLVE L, S FHBERERFURRHIE
MRE, NBEREELZFRAAMRBER FHORE, L2
MR EEEWE LB P HIRE KRG LRGP
B, PR R KRB IR 5 R A SR R, PR BN R B2 RE R %R RER R AT R L 4 7 R
ﬁ‘;‘ﬂ(ﬁ%ﬁ:ﬁ]‘ﬁgﬁﬁ , @ﬁ[ T ﬁ:ﬁé I‘ETJ B(J};k%%?& \/l\ﬁ: Fig.2 Distribution pattern of cones on crown position e for different Abies
MR BRREEASHIRRER . BREMPER D E g chensiensis populations
BRBFBRAREN" , EREFAZES NIZKEBELFRSEHE, AR 2T ESEE,

different populations which is the same as the table 1, the following fig. is the

same

& EUpper m ¥ Middle @ T Lower

R
Rate of cones

A B C D E

®2 BRAUTEAAELERR™R

Table 2 Cones yield of individual tree of different Abies chensiensis populations

— B 5 4E -39 {H Mother tree mean characteristic . BRBR Cone yield (number)
Population type RAX Wi B T Crown PN, B A M
Sample number DBH(cm) Height(m) width(m) Minimum Maximum Mean
A 12 14 15.3 5.6x6.4 196 326 254 £ 56. 1c
B 12 12 13 5.3x5.9 43 269 134.6 £95.1a
C 12 10 11.5 4.5x4.9 21 141 82.8+51.0a
D 12 8 9.4 3.5x3.8 8 22 14.4+5.6b
E 12 9 10.6 4.6x4.8 20 181 72.2+67.6a
14 Total 12 10.6 11.96 4.7x5.16 8 326 111.6 £ 100.2

*» ZRBRARTESN,FERE, RT-HBEAEBEER(p <0.05) The differences of letters indicate significant difference between populations

after one way ANOVA(p <0.05)

2.2 MTFEESW

MFPEBENIN: RABRTARMBRTFEE AR, ERBEAS 500 NERAELHTFHAEE
HHIRIF T 224 00, 5 45% , B EAEE IR T 1208, 524% , KA NBR FEBEE SEN3NB. X
WE RISV EH H A {UER F & A/ E, T B R T4 1% It S .

(FFTHE THERHFRENEEZESH, TREBXKEARAGSENERYRBE I THE
ARKBHEM., EdXEHBRTFTRENSRITHE, RAAFRAERBEOR T TRESEZR , BEBHRAR
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ABTFFRERKA, THEROME ERHFTRER) 3 kU 8T Lower
(B 4), I FF B R R L EE R, 08 ddie @ B4 Tow

R

QM TEKE MTFEKRNBEEX LT HMEE
Wy 0 L s 4 % 3 LA S ok IR R 4 R R 3R A
BAEBREHTHEEEAEGINEERE,
ZAMNERET la, REE IR TEKERN ST E A Hilg B = = %
B, R RO S TR P RIT . BN AR D E
Fot AR TRAETERHTHEM, EXTREY 3 BRSUTRABERATRRC-QRHTIHER
ﬁ*ﬁﬁ?‘iﬁrﬁﬁ I‘E.*] Eﬁﬂiﬁﬁ B‘J;éft , ﬁ%j&— 25@1: Fig.3 The full seed productivity pattern per cone of different A. chensiensis

R

R

R

fad U 3
Rate of full seeds
=)
S
R

ISSSSSSNSISINANNSNINNS

ARV

[=]

populations
o
%3 ENSETARMNBERRVIERRERFHMBILER
Table 3 Comparison of cone characteristics and it s seed productivity per cone of different Abies chensiensis populations
FEAR BAK #&/MA Minimum (cm) B KA Maximum (cm) #4344 Mean(cm) TR
Population type Sample number % Width ¥ Length % Width ¥ Length % Width ¥ Lengh Average seed number

A 30 2.8 5.7 3.9 10.2 3.38a+0.3 8.2bx1.0 175.9b + 46.9
B 30 2.7 6.5 4.1 12.4 3.5ax0.3 9.4ax1.4 227.7a+30.1
C 30 ’ 3.0 7.05 5.0 12.3 3.9b+0.7 9.6axl.5 239.7a+37.1
D 30 3.2 6.1 4.9 12.2 4.1b+0.5 9.6ax1.6 214.8a+48.1
E 30 2.9 5.4 4.1 9.5 3.5a+0.3 7.95x0.9 181.3b+ 39.8

44 Mean 30 2.7 5.4 5.0 12.4 3.720.5 8.9+1.5 207.9+47.7

* AAFBRAFHBZRZEREREE(p <0.05) The different letters indicate that there is significant differences among the different populations
(p<0.05)

%4 ERAERRAMNBENTFRAMERTHNR
Table 4 The seed viability and weight pre 1000 seeds of different A. chensiensis populations

FEMFEF F Non-full seed W R T Full seed FRE
MEARY ¥ BT .
Population  Seed number BIAH RREH SH FHRE EEANE BEARE  AEA Weight pre
type measured Rotten seed Blight seed Empty seed Non-full Debility Colored Vital ratio 1000 seeds
number number number  seed ratio( %) number number (%) (8
A 100 6 2 27 35.0 20 45 45.0 46.16a+0.85
B 100 7 0 18 25.0 31 4 4.0 44.12b+0.22
C 100 2 0 24 26.0 32 42 4.0 43.53b+0.38
D 100 4 2 25 31.0 22 47 47.0 42.578b+ 0.34
E 100 12 6 21 49.0 15 46 46.0 39.59¢10.22
4t Total 500 31 10 115 31.2 120 224 44.8 43.20+0.51
2.3 FFEE

(DARMBREREMTFRAHLIE HRERKREHTERKIEFTHERTML, TR TR
KE, BREZGKRLHESHHENRRREHTHTOKME (B 4. STHARTHRKERE S RIMLK, F
BB FRAKEKRAE . PEBRMXMOFEE A, B, C BoKE K, BoK#BE R, 18h LUS T 5B
R SIS XA R R/, RAKEERS, 240 UGEBEA, S TP RBRAKBHERZR 25C, 2320 EHR
FHReAEh, 2h BHHMRE . XUARBRMXAHERTHE ASYEESHSREBERAER, BB X
FAREHPHEER & XE5HHENREREXBIFREFRT —EXR,

QAR FERFHEANTERHGERE N T IERAERRGEGE IR FMEX T8 R, 3Rk
BEMFEBMAH#T T ARLHE, BARBENH T ARG, —HREBDEE4 A, 50 0~5CHK
HTTFREE4MA, T2004438 18 BB TEEANEEHEMMTRETIHERGHES  ERRL
£S5, TURH, ERBECERFGT EFTHEMLREARGMHEFRR, EEHAD  FEXNFRFRER
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BREBRBEAEEAADBRE, N 26.67%, BERE XA (N E)RIK, N 3.33%, HEH(EK
1600m) + B # , BT, BEMME, AR TERRYERTHHE. REKBARREARELRE, T
B FHERK, FERERGAG, ARATEN L BUTENRFEETTEENM FEFR, HH
BB R R TFHERF
2.4 REFBEMTFEHSRY
FTREENMENFHESTESTERRER. 2RAUMN FRRAE MBI FTLHE9I A TAFSK
B%,10 ATHREE R, BFEREAEAFAZBREHENN  ARZRGNILBRERE SREBRKHOKT,
BRRBEERT 3N, HAMTESISVUKAE, BETA#THREE BIARER, AIUES, MIKA
SNBSS T 294 B, ERH T IONAZE  HEAEMN N 6.1%, MHEBKF (B HK . REF)MgEKRE
(HEIF T 93.9%, ARAIMHZAHEEER, KBREURXKEXFRXREG. TLEBAENBERAFT —EN
SN BEAREHT R FRAISEIERBIES T,
2.5 EWAEMMTERRESW
FTHHBERIERFHRERLSERBEAER SR
HHENEE, AXNR1IPEBETRRREZAI 10
AHRRT M IR E TR ST T EWRA o, B BIE
THER, NPFRIUES IS ESEM0 BHTRE
B2AR 92.6%, IHESNTE. B—FEoEHIM
$J$§IJ 647%,ﬁ£F3%7k}%’%§J§%7 0‘952‘:':}&%‘*}1‘&‘ 00 24 6 é 12) 112 1I4 1I61|8 2102I2 2I42|6 2‘8 3IO3'2
SEH0.900. FHEEH R 0.894, T IMEF 0.834, AN 1A Time (h)
FHH -0.978, KA HHEIRE -0.812, BEFE _F & B TR A B T A
FLOEBHERAZREE(0.908) BEZEMMAMN Ly 4 e coune of seed absorbing water for differemt A. chensiensi
BE;LHRAEVNESES . L EEERREBARHIEDHK populations

LR EERREREEERE ., XEREHTRKERAT KPERR, ZNRERMNARERRT
A, RIS PR BERERM, BRBRERMF, AN TR SARROLEERER I MR EKEZ T E AR
W, AHLERPRERUMBERE RS FMAAFNARAR MEAFEEK.

£5 ENACHTFERAKGSHMGARHHFERILE

oo
(=

r —s— Population A
—e— Population B
|~ —— Population C
| —v— Population D
—e— Population E

N W
(= ]

HFAKE (%)
Rate of seed containing water
O
(=1
T

Table 5 Seed germination comparison of A . chensiensis populations between natural forest land and nursery
T E- TR BB RIEBORD BHE(%D) AT R
Population Seeding environment Sowed seed Germinated seeds Germination rate Storage condition before planting

A KRB Natural Forest 30 8 26.7 R34 ™ H In wet sand for 4 months
A KR ith Natural Forest 30 6 20.0 TF =3 4 ™~ A In dry for 4 months
B KR Hkits Natural Forest 30 5 16.7 RYLE4TA
B K Rk Natural Forest 30 3 10.0 T4 A
o KR #h3tL Natural Forest 30 4 13.3 wYrEs A
o KR Hkits Natural Forest 30 2 6.7 T4 H
D KMt Natural Forest 30 2 6.7 By A
D KR Hkits Natural Forest 30 1 3.3 Tre#ga A
E KA Natural Forest 30 1 3.3 BYLEs A
E KRkt Natural Forest 30 0 0.00 FTrgga A

B B #b Nursery 100 54 54.00 fiidugad - R RO |

i B3 Nursery 100 48 48.00 T4 ™A

3 R

RERBUAERBHX S ARES, HARKEREFHUBEENXE. AEHTEREL RERKR
PRHBEXARR, AL BRRERNARBRASEXES, REHAGENRFG, FHT BREIHR
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SBABH.

%6 ERNPUAAMRBEATERESESPNMRTFURDS
Table 6 The seed germination dynamics under forests of A. chensiensis populations

X & The next examination

R KA nNEH TR

Population T2 BB 1 mber in the BEMK R BN WERE(%)  BEE%)  WEE%)
Plot number first investigation Germination Demolished Moved seed Seed germination Demolished Moved seed
number seed number number ratio seed ratio ratio
A 3 88 8 16 64 9.2 18.2 72.7
B 3 64 5 11 48 7.9 17.2 76.6
C 3 73 4 13 56 5.8 17.8 76.7
D 3 39 1 5 33 2.3 12.8 84.6
E 3 30 0 24 0.0 20.0 80.0
43t Total 15 294 18 51 226 6.1 17.3 76.6

* FI UK 2 W A] :2003-10-26; B 2 B A1 : 2004-07-23; RFHE A REA BN 3 MREF HEBRB M FHME  The first investigation was 2003-10-26;

the next investigation was 2004-07-23; the data in the table was average value

ZRVREEHAIBRPIEEREAREIED FFAAENZ, RERAKR-HERS . BERFAES
XK a5%  EERRETHHEENE 6.1% , AMEYHTHAEEIBPIHR TR, BB EEEINRERL
BFRHE GRHNEHREES, ZBRATEZRRBHE 3~5"" A RAE (2003 F)REFR MR BRI
FEMERKE, FHEFEERGNESHER HMESHFEMRSENEMBE 2K, RHERZBL R BEAR
BARTESEHEMNABFERNZ - AEIBEMBEESPEEFHIFY, —RIE. BAELERHEY™
MR A TREERMBEFROEEME , EAXMRUE, HMo), fE—BELRAEF— &, #HE
B, 0N EMAPAERHELUACHBEAMNAEHERIRBEARA 1~2, TAMELEEZRREZ 1~ 2/, B F
ETLHRYEL ETBR EBERRERAKR, BREEXMELL SREOIARE KM FREHEHE
YA MRIZ AL, 4R A2 ( Cathaya argyrophylla ) KEZE MK ( Liriodendron chinense) \ X E L2 ( Larix chinensis) %1
SAA N X TR R K R B L H MR RBT. — R, EAEY AR ES KT,
g, KA R TRERY HERERSFEFRREATHESESEARERERY, MEVAEE
AR AEY A THERBTERR, RHBRREA BTGNS AMEN T EFERNE,

%7 TAERREFHAMENTISRE

Table 7 The ratio of contribution and component value of different environmental factors

8 8 F Environmental factor ¥4 & Component 1 F4r & Component 2
1 FERZHE Coverage of tree layer(0 ~ 1) 0.952 0.102
2 % B Light(lx) ~-0.812 -0.534
3 S,/ Temperature( C) 0.639 0.680
4 SR Air humidity( % ) 0.069 0.908
5 1 3% B B Thickness of soil(cm) 0.834 0.510
6 1 3% pH {8 Soil pH 0.750 0.583
T+RENFESTR Organism content of soil(0 ~ 10em) (% ) 0.900 0.373
8 1+ /K4 & B Water content of s0il(0 ~ 10cm) (%) 0.816 0.573
9 Fp BT 14 % BE Mean density(#£/100m?) 0.894 0.367
10 AAFHRIZE Intensity of human disturbance(0 ~ 1) -0.978 -0.097
£& 41 B T8k % Ratio of contribution (% ) 64.679 27.935
Rit TEFE Accumulative ratio of contribution ( %) 64.679 92.614

AERBEXNFHABEHBBRA, NEEERE, PREBRAERFGXFHFFR BT RE KRBT
FRERMULER , RAMRARETAMN. TRIDHRYU, IHHEARRRZANFERRETAR
FE IEANESR THEENEZNRE., PEAFREREOERREAN TR AACHEBRE, WA HT
WS, BRI (B R SRRE, RERENFEERARRA SR BAASE T RET A,
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ERBBERGERPABPMZURMRF I E, SEARE, NS AAAAHESHER, W
AHEE, RAFMBEALIE, NEXEBRPBRFSEME, RH#SL  ERHTFRESERN RS TELK,
BAMY), R FRSIIAE AR FREERRMNF, BEXFTET KA LR &4 KB R ZUF
BERBXMARN ERREE P KT EANELHRE, ERESHEAET R, ZEREFERARE, N
HTHFREEETRSEIE RS
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