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FANREIESILT B, BV AL R ER /NI 0 EBA5H , FE95 R AR R s /i B AU R BR
) H R YX o o i H 2 T e, 522 1E R Bt 20k s —BhE . Bl YK 0 <AL, A
AR FEH R4 DI RE . (4) Pollak BFSY#E , 7EWIE K IR T 1% & (Aeluropus ) X 3h 43 1) 0 WE F LT
BRSHFETER . B MEEIF SR BRI R b K m R RE ™ o A SURE BRI
o3 H 25 RSB ARG R IEAR R E . HRRZET B TR E WM T/KA Beg s, T L3 4 RS
FHAT 5K a I8, 1 AR S A R AR AR o — 7 T RS UK A BT R R 43 40 WA AL, 3 A 1 1k P
SRR BERR B , [RIF I8 /0 B T b 07 B DOARO h B M 40 o3 b 2 20 O BEL RV A o I Abit i T A DA
% A2 SRRSO 43, 8] He i 557K 43— 5@ i 2h Il B 4 o DA RIEdE i — 2B SE T O B Rl HeR e
R AR, MRSIREMERS TIMERRRRE T, B TEOARKLT TR SIRLEEIAET, H
AR R SIREE BT K EN N FEZESZ—, EES 5 m TN 72 .

ER R I 43S Ve IR 32 SRS R 2 LA B ER R S (7] 25 T ) e B e R i , R B X b R [V i 32 B 1 12
Rozema R B FL 5, #MOLELJRE , KOKELJE 3 Fh3h A AW X AR B F 1 70 W BB A & B R, g 3L
( Glaux maritima) Na >K > Ca, %Ml E)& (limmonium vulgare )Na >K >> Ca, K K¥E (Spartina anglica)Na >>
K >>Ca, FF48 i IBEAB Y)ER IR AT DAHE S OGS A0 B T2 Na* (1™ 20, AR K TFRABS LA S0, B,
FHES LA Na* A £ L IRE BB LR MERE N FTHRAE T C17 S0, 5 Na" AWEARTHES
FREFHRER ™ o A SRR AE TS E S T Na* 3, BT LA S5~ Jo 2 b - 3R 58, XX 73
MEFRREMRRERR THERF. BRI AREFHMMENFERBR2ZR, RHH Na>Cl>>
S>K>Ca>Mg, XFXtT Na* B/ m THE RS F IR A, TR SHAMIEN SRS A X B
S0;™ K CI” M4y fEF 5 AR, RIA BARMEP AN SR ER T &8 &, (Ax S0, SWEHZMT Cl-,
BUMANRE & Em T RBETR W, 5, £ 2HnR , S 2R THITER . BIX R ITER MR W=
BN RNEA BRI LT X R MIE AR B T 58 SR 5, X 5 A K T 30 78 1 b ¥ s
YA HBAR, XFPXTEER R0 R R AR AT BB AEH B A R AR X T B2 3@ Dt . AEXS I
SEE RNIXS RN CL” M ER BN R &3 ERN 31 1% , 2 Na" 195 5, B/ THER T, 85
BT, Cl SRS R EAE R L Na " =Y ZER 3R, e (Avicennia germinans) Xt C1° F143b
KRBT Na* 45 Cl ZEH AL RERFH BT Na* P hiFIE H BRIER AR Fhott CL™ B 0 2 B3R
SPUMER, A AR ETER RN AERAIRYRBE , e il T & B S X BB A M & . BRI SEFP 2 11 43
W 5HAEM R & B ML HIE AR, T2 B BB WA . B TR i
Y EIRR LV YA F o FIHEEIER B X RO A [R] B 7 SR B B 1k o W4 4R, TE A R o B
IR B T R R AN BUE IR A, A8 N R AR R O TR BRI

SAEIL YA G R 2% 24 B ENTFET A 173 MEYRH , BAT ZRE2HE, BAE
RIS, E R BEERE o 4304 R BoR HARIZE RS 1R FI7E S IR K % 18 550 B A [
AL, REEARCRMZERBEERHZN S MEN L, BEYESKEHNEARIFEE, WHAREETE.
TR SR OE BRPAEE T RN, AT DA A 980/ NS LI BE AR ZE 1 DT80 PRI K 43 BRRBR 5 T Ve Sh R 458 A A
Fr o AN S TR B AT AR IB B 4, M B BT I —E I TTRR o X T RE R AR I ) 4k R A X
ESKEHEZERERE ., REEWAENS TR &R B EWRRHENRE , R ZBINAAE I 82
Wil o R BARMIRT LA ZK 43 8 2 B W WA 3 i 5 S 7 T R 18 35 4k P g K R 4 P4, LA B T B R AL Y
W5,

References :

[1] LiuY C,Chang H C. Water source utilize and environment in arid area. Lanzhou: Gansu Science Press, 1992 99-102.
[2] Zhang L B, Song R R, Wu X. Salt tolerance capability of Tamarix chinensis and the effects on the improvement of coastal saline soil. Journal of
Anhui Agricultural Sciences. Journal of Anhui Agricultural Sciences, 2008, 36 (13) :5424-5426.

http ://www. ecologica. cn



518 £ F ¥ W 30 %

[ 3] Marcum K B, Sharon J A and Engelke M C. Salt gland ion secretion: a salinity tolerance mechanism among five zoysiagrass species. Crop Science,
1998, 38(3) :806-810.

[ 4] Naidoo G, Naidoo Y. Salt tolerance in Sporobolus virginicus: the importance of ion relations and salt secretion. Flora, 1998, 193(5) : 337-344.

[ 5] Barhoumi Z, Djebali W, Smaoui A, Chatbi W and Abdelly C. Contribution of NaCl excretion to salt resistance of Aeluropus littoralis ( Willd) Parl.
Journal of Plant Physiology, 2007, 164(7) : 842-850.

[ 6] Marcum K B, Pessarakli M. Salinity tolerance and salt gland excretion efficiency of bermudagrass turf cultivars. Crop Science, 2006, 46 (6) :
2571-2574.

[7] Marcum K B, Murdoch C L. Salinity tolerance mechanisms of six C, turfgrasses. American Society for Horticultural Science, 1994, 119(4) :779-
784.

[ 8] Hagemeyer J, Waisel Y. Excretion of ions (Cd*>*, Li*, Na* and C1~) by Tamarix aphylla. Physiologia Plantarum, 1988, 73(4) :541-546.

[ 9] Manousaki E, Kadukova J, Papadantonakis N, Kalogerakis N. Phytoextraction and phytoexcretion of Cd by the leaves of Tamarix smyrnensis
growing on contaminated non-saline and saline soils. Environmental Research, 2008, 106 (3) ; 326-332.

[10] Dschida W J, Platt-Aloia K A, Thomson W W. Epidermal peels of Avicennia. germinas (L. ) Sream: A useful system to study the function of salt
glands. Annals of Botany, 1992, 70(6) ;:501-509.

[11] [Levitt J. Respones of plants to environmental stress ( Vol. Il ). water radiation, salt and other stress. New York: Academic Press, 1980; 395-405.

[12] Liu F J. Changes of transpiration rate in poplar leaves in situ and in vitro. Plant Physiolgy Communcations, 1990, 26(1) :57-59.

[13] Li You-Kai. Soil agriculture chemistry analysis. Beijing: China Science Press, 1984 ; 272-281.

[14] Zhao K F,Li J. Effect of salinity on the contents of osmotic of monocotyledenous halophytes and their condition to osmotic adjustment. Acta Botanica
Sinica, 1999,41(12) ;1287-1292.

[15] Ball M C. Salinity tolerance in the Mangroves Aegiceras comiculatum and Avicennia marina . water use in relation to growth, carbon
partitioning and salt balance. Australian Journal of Plant Physiology, 1988, 15(5) :447-464.

[16] Ramadan T. Ecophysiology of salt excretion in the xero-halophyte Reaumuria hirtella. New Phytologist, 1998, 139(2) ;273-281.

[17] Hill A E, Hill B S. The limonium salt glands, a biophysical and structural study. International Review of Cytology, 1973, 35:299-319.

[18] Scholander P F, Hammel H T, Hemminscen E and W. Garey. Salt balance in mangroves. Plant Physiology, 1962,37(6) ;722-729.

[19] Chen Y, Wang H,Zhang F S, Xi J B,Jia H X. Ions secretion in wild Reaumuria soongorica under natural saline-alkali conditions. Acta Pedologica
Sinica, 2004 ,41(5) :774-779.

[20] Melissa A, Fitzgerald, David A. Evidence that abaxial leaf glands are the sites of salt secretion in leaves of the mangrove Avicennia Marine( Forsk. )
Vierh. New Phytologist, 1992, 120(1) ; 1-7.

[21] Pollak G, Waiset Y. Ecophysiolgy of salt excretion in Aeluropus litoralis ( Graninae). Physiologia Plantarum, 1979, 47(3) :177-184.

[22] Marcum K B, Pessarakli M, Kopec D M. Relative salinity tolerance of 21 turf-type desert saltgrasses compared to bermudagrass. HortScience,
2005, 40(3) :827-829.

[23] Rozema J,Gude H. An ecophysiological study of the salt secretion of four halophytes. New Phytologist, 1981, 89(2) :201-217.

[24] Shi G W, SongJ, Gao B, Yang Q, Yang Q, Fan H, Wang B' S, Zhao K F. The comparation on seedling emergence and salt tolerance of Suaeda
salsa L. from different habitats. Acta Ecologica Sinica, 2009, 29(1) :138-143.

[25] Suarez N, Medina E. Salinity effects on leaf ion composition and salt secretion rate in Avicennia germinans (L. ). Brazilian Journal of Plant
Physiology, 2008, 20(2) ;131-140.

[26] Munns R, Tester M. Mechanisms of salinity tolerance. Annual Review of Plant Biology, 2008, 59 ; 651-681.

[27] Vasquez E A, Glenn E P, Guntenspergen G R, Brown J J and Nelson S G. Salt tolerance and osmotic adjustment of Spartina alterniflora ( Poaceae)
and the invasive M haplotype of Phragmites australis ( Poaceae) along a salinity gradient. American Journal of Botany, 2006, 93 (12):
1784-1790.

SEHk:

[ 1] XWfe, ®ER. TR BOKGIRF S5, 220 Hl Bzl Rt , 1992: 99-102.

(2] SKoLE,RHZE,RE. BT ERRE ) MO X EER BT 4 s AR, ZRUR LB, 2008,36(13) :5424-5426.

[12]  XUZE3E. Hpit i 78I AR . R A PRAESE IR, 1990,26 (1) :57-59.

[13] ZEWIF. HefAbZ4 T, JEat. oh AL ARt 1984:272-286.

[14] AT, 2%, hUkEEXT 3 Fp i MR AR YRS IR 5] AL E T T TR R . Y224, 1999 ,41(12) :1287-1292.

[19] BRBH, EB, WAL AR, WS, B4 T WA BB 00 KW R . %R, 2004. 41(5) :774-779.

[24] SoThf, RN, 7%, B, W, £, &R A4S HGE i XA biEhtk . 4554 ,2009,29(1) :138-143.

http ://www. ecologica. cn



H 7 2 3R 2010,30(2) :0519—0526
Acta Ecologica Sinica

X B WLk 2k M I 2K B 4042 W 8% Y 4SS AR E

_ 1,2 2 sl >1 1
BAmR, 2ER, A8, £E%, AHR
(1. BIRVEREEBEAE RIS R 28 200 246011 52, BRVGURTE A S5 2E ARl 32488, 1542 710062)

TR 3 AR SR IR A AL AT 57 R, B BN 23R R AT TR . KELLAZ (Larix chinensis) K F LUK
LR B, X AR AR ST R B EE MR o 7EK 3 PR PRI SR RV O VA2 9 07 o , 3K A 4042 PR AR A 25 RPAE
AT T WG, SRR - (1) PREIE A R 45 X35, FRE A9 7 39 2248 P 3 A2 | S S 15 S5 L AR A5 FIE FE S VB 4 A9 7 185 P R P
o (2) KAAE MR SFERFEERAEKEEXR, TN E-SEREEERM. MEBRNTE, BE7 RS E
ETREHE (3) MAMIEARMER XIS, KALZMHNE RSN SERGMEE—EN B, RIZEXBFEE MY
WS, iTRE S K A A F RS Z MR IR B ARA K. (4) KALAEMHESREN =G RHER ERRER,
R R BRGNS B 23S o BEAFREIE N, FhAE S0 A o SR 4R 2 ) BE AL L 8 , SRR BRI

R 3 LKL R RGH SRR S5 1 s 25 (B A

Ecological characteristics of Larix chinensis population near timberline on Taibai

Mountain in China

DUAN Renyan'?* , WANG Xiaoan®, HUANG Minyi' , WANG Zhigao', WU Ganlin'

1 Department of Life Science, Anging Teachers College, Anging, Anhui 246011, China
2 College of Life Science, Shaanxi Normal University, Xi’ an 710062, China

Abstract; Because alpine timberline is a kind of ecotones which is highly sensitive to disturbances and environmental
changes, it has become a major focus of global climate change research. Larix chinensis is a timberline trees species on Mt.
Taibai in the Qinling Mountains. It is densely distributed on Mt. Taibai and plays an important role in environmental
protection in the high altitude zone. The forest near timberline was divided into three transects, i. e. , below timberline, at
timberline and at tree line. Regression equations between DBH( diameter at breast height) and age were established in the
three transects, and ages of other trees were calculated. The results indicated that: (1) There were significant differences
in most of investigated characteristics, such as average diameter at stem base, average DBH and average height, between
different altitudes near timberline ( P <0.05). These characteristics decreased with the increase of altitude. (2) The
regression equations between age and DBH of trees in the three transects were statistically significant (P <0.05) , but the
relationships between age and DBH of height of tree were poor. (3) Multi-modal age distribution was found in the three
transects. We propose that limiting environmental factors, e. g. temperature, play an important role in determining the age
structure of L. chinensis populations near timberline; (4) Most individuals of different age classes had a clumped
distribution at different scales. With the increase of population age, the distribution pattern had a trend from clustering to

random, and the clustering intensity decreased somewhat.

Key Words: alpine timberline; DBH structure; age structure; spatial distribution
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TN Sh R0 HL AR, T LAE SR B 2R BRI BB I8 s 2 — 2 o AR bt 43 0 AR St 30 855
HITERS B0 A A A 208 B — B T AR MR, T AR Bt 3 A 5 110 A S ARRAIE , %o 1 B ZR AR BT
BEVEREVE S B U PR SR A B S LA oV BB Y, TR ML A A S
RIBEE , Bl S AT TR EMRE .. 10 Kajimoto 25" BF 5% & BUMK LR I 41 i (9 B 3 5 S A8 (b % V) AR
5 ; Tanaka 251" BT 5% 6 B B BOAOAR O TR0k S AR IS S5 MO OB B T PO 80 LLIPRER OB S AR 540, Ok
B RGBT T T 1L IRV AR LR R R JE VA 2 (Abies fabri) FhEE Y4540 5 3h 745 s FRAR %6 BF 98 T IRV L 3%
FRERRHEIRTIIAZ (A, faxoniana) BRI A 25 S5 A0 TRARBE 5 BF9E T 3 S 5 1L BB AR J7 BA ( Sabina
saltuaria) PR A AR (B35 LS ST T PR P IUMR LR SR KBS 2 (A, georgei) FhEELEH) 5 3
. BRENELMFTEILY R R A DS L R 0 4 1L bR R A R A A A
AEAE T —SeBF 5T, (EX HAth i LLARE A BERHE B B R — 2D i

ZIA FEA T IR E AR RS E I, 76 3 300 m DI LK, 4> 7 2 WA A PR Eifg
R B L A I R B . K 4042 (Larin chinensis) 95 WA IR LIAZ 41 \H R AR MY, B K
FILE R AR A . BRT, KB BI R SE P MBS SRR Eame Y %)
THT , M A A AR IR R ELLAZ R B AR SR AE A IR IE o R T K B LUK B I R EH DA R A AR S R
AIE , 3 AT X AR A AN TR 4 1o B R LA R B RALE R RS AR IR G5 S 43 A0 ks SR SR B A SRR AE 1T
BT, FEOBITEEHRRZ: (1) THRARLHIE R B2 R EEARE ; (2) T % KR B2 M5
BRPEEM RIS R ks R B e R LR R
1 HRAZE
1.1 BRI

KHBELLR FZ A TR R R A L EZFAAE AR L ERE AR XEN, R X AT 107°22'
50"—107°51'30"E,33°49'30"—34°07'30"N Z 6], Z&U& 218 51 PR VG 4 v B A8 ) — 45 AR PG [l ) LB, S )
FIHRTLPI KK R 437K 08, HALIRBEE , B3P 2%, F K H 1R 3 767 m(3kALE) , RE B R UARE
KB H B g o U2 PE AL KRB SR , 4R R T 2 A 500—956 mm 5441/ 5.9—7.5 C B BT 1%/
W AR ZEXMIR , TR e, FFE T R 2 800—1100 mm, 4E3JR 10.6—14.5C, KHELAZHEEIEM +
Bl KA, T2 R R BRI, KA ST, KB T T3 E Z 08 3 X g4k 2
600—3 600 m {3 EL, HoA H7E 2 900 m DL BIB BLAEAK , 12 b X FRAK b 2k ME—F] SRR Rl , X R T b IX.
KIERSE E AR AV AR R BN EEMIEM . 7E#K 2 900—3 100 m, KHLZ 5B LR
(A. fargesii) 42 #E( Betula utilis) Y838, 4K 3 400—3 500 m & K F £LAZ PR 155 LLIEE K B A2 28 3S Bl
(ecotone) , H 3l 2 5 LI HkZi &b (alpine timberline) , ¥#% 3 600 LA 2 112",
1.2 e B SR

TEX K HLLRZ AR BT 2 2 R B Al b, 78 T 520 RO bk B ik st B Oy £ R A A, S H R AR
ST A THE R R BB I RN B R R AR T I R R R PR B — R, SRR
WS MREDT AETTR/NA 20 m x20 mo XHES N R HLLAZHT BAENL, IE R B AR K B, AERER
Mt WE BT R — R ER SR . R, Ge it M T N TR R K ZLAZ B B BRAR AR A
BRI S B 4. SRAITRSOB ™) 0 B 45 M T IO BEAS SR B AAIE, I3 1
1.3 BRREEHR 5

RPN G0, R EAE 1.3 m DUFSERRAE 2.5 em LU RAEARIIEH 190 B 1.3 m 5,
R ER/ NI ER, MRTE2.5 om DLEBRES em S 1 360050 7 ARG A5 T 1LV,
V. VI VI, #% A EARUESS BN GE T HAMAEL, ARG ARAR , LAAMABR B 43 LR AAR , 4 K B R RS
A,
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®1 HEMEXBLAUMHBERAREROFERTF

Table 1 The environmental factors of Larix chinensis population near timberline

. THEA PR
Fi #133 %ﬁ ﬁ%ﬁi\ el o EX: o] HHEpHE  (0—10 em)
Plot ’ ) Aspect Slop/(°) Soil type Soil pH Organic mass
plots /m R
in soil/%
M’%T ) 5 2 000 #it 20—31 Ly g 5.2—6.4 7.5—8.6
Below timberline
W& . 5 2 000 b 23—29 Lt g 5.5—6.2 7.2—8.5
At timberline
e
5 2 000 4t 18—24 1Lyt A 5.6—6.7 7.3—8.1

At treeline

1.4 MR E

B TR B AR EEAE K R, R P REE BRI A A AR 4K FA 5, Rt R S8 IR R A IRl 4R 18 B B 1
REE G RAERTF RS [B] B RS AR . RAE R BOM AR R 19— B0, XS R/ MME(H <1.3 m) 1)
R T THE NS AR B R BORBA E s MR M (H =1.3 m) A REEFEMR AL (1. 3 m) R, 5 ARH
2 NMRESh . BIETFERR X, A winDENDRO 4E%5 2387 & 4t ( Regent instrument inc. , Canada) i g HAE Y, 1R
PRGBS MR R RS , BESL AR IR - MO BE 7R . X A ath P LAt A A PR 4F 8%, {6 4R 8- 8 1815 5 72
BTG
1.5 Fiifas (8] 2046 46 JR B 2E

DA 3 A K EZDAZAMA 8 LR o HHiE , B FAH AR 15,40 5 m x 10 m 10 m x 10 m .20 m x20 m [
TREFAHTG 0T RAY BER(C) MMEFRIR () RIERR (m™/m) Y8R E (1) 7 T
ZH(K) i Cassie 3550 (1/K) RFIWT K BLLAZ AR R AR AR BE . &35 B0 B SO Bk E XIS 30
R ARG K SOME SR R 40 K LT AZ AR B AORTHE , K 0—60 a 5E SRS 5 >60—140 a & SRl K
> 140 a & SR, TR MR R RBE T K B AP BFAEA [ R B B Bezs () 4 A i R i sh S 28 LA o
1.6 Zithk

iy HUEEAS R HR BE T K SLAZ PR B AS R AE 19 22 53¢, K5 T A T 7 50808 ) SPSS 4R /4 3#£ 4T One-way
ANOVA 43#7#1 DUNCAN 2 W, Il FRR DA R R .
2 BRE5SW
2.1 KRB IR TR H LR B A RAE

MK 2 FJLVE L, BEE R TR, K B LA T S 242 7 38 M 42 R 7 4 ey 2 2 B S 1) °F e i 34
(P<0.05) (HIER PR AFEH B ZEG (P >0.05) , FEARLKLLRBILALL, B0 BEATF7EW B 125
(P>0.05) BB BALTHRE T 2 EE(P <0.05) o FHRARL X, ZEARL T AR LR X8, R B L0215
IEX ] B /N (P <0.05) , TARL T IR XA FFER B 25 (P >0.05) . HAth—24RFE , 0% BE AR
PAIBEFIZERY Ho 1, Bl V4K B T T R, AN R R Z (B S AP ZE B B 22 57 (P < 0. 05) ; E M\ 22 FE B 184K
FA Tt 1R T B S b3 fin (P < 0.05)
2.2 PR A

53R IR A SL £ T R BRI B8 bR B0SE 5 R XS Fr AR B8 2647 B G . S5 R AR, R AR5 R 3L
PIE M 5 [ 5 U8 BEAR RS , SR A R & R 5 AR IR I R RAXT AT o A3 IEARER T AR 0
TR F ST ) A M - A R - T (BT 0 AR L B S BF R X B B T R BN e (R 3) o BEE BRI
FaE, FETREERERE TREEHE(R3) . RUTERKMHEARFEREEN, KL REREER
R —EER
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Table 2 The characters of Larix chinensis population near timberline ( Mean + SD)
i Wi " AT ,
ﬁf:ﬁ Diameter at stem Diameter at H ?i}?/m Height of living Total ‘E"‘ éi%ik mber
© base/cm breast height/cm ¢ branch/m ot branch numbe
ML T Below timberline 18.21 £8.99a 14.17 £4.47a 4.41 £2.85a 0.86 £0.51a 77.89 £16.68a
FRZR At timberline 15.69 +7.06b 10.78 £3.81b 2.07 £1.54b 0.73 £0.41a 63.37 £12.05b
LR At treeline 10.59 +6.87c 7.58 £3.86¢ 1.45 £0.78¢ 0.75 £0.29a 60.66 +9.69b
s i I WA i E L1
Crown size Density Coverage Shrub coverage The Proportion of
/m? /(number-hm ~2) /% /% dead trees/%
ML Below timberline 14.66 +6.94a 2100 +489a 85.76 £16.55a 15.24 +4.12a 18.09 +5.31a
FRER At timberline 19.47 £5.63b 1445 +320b 60.09 +19.32b 20.19 £4.15b 8.68 +2.13b
LR At treeline 13.96 +10.72a 612 +98c 20.12 £7.11¢ 86.73 +7.81c¢ 2.52 £0.98¢

RPN ER 2 B3 P <0.05

R3 HEMEXOLUMBSFRMNBESERHOXR
Table 3 Regression equations between height (H) and age (A) or between DBH (D) and age (A) of Larix chinensis near timberline

HEs W SRR B R i ERo RS JEE P

Plot The relationship between height and age The relationship between diameter and age
ik A = 71. 628 H* 1 A = 29.055¢% %8P

All forest R? =0.425, p<0.05 R? = 0.738, p<0.05

HET A =39.707H*™® A =30.987¢% %10

Below timberline R? = 0.662, p <0.05 R? =0.951, p<0.05

L A =28.452H" 37 A = 24.066¢" %P

At timberline R? =0.569, p <0.05 R? = 0.822, p<0.05

Wk A=72.372H%™ A = 34,701 %0

At treeline R? = 0.511, p <0.05 R? = 0.726, p<0.05

2.3 KHALZEMERNEREN

BB NENIL A e N ok, 8 W NEPAR A ®r O AT
st R | T LR AR R [ 1 mea
FLE A3 W — R OWD . ERE T, U% 3
GRV AR, 29.58% RAMFA B TH ¢ S
VIO EGAIS) 50y 7. 049 I 8.05% o ZEAkekit, B % %

NIV ECA 5, o 25. 28% 5 B /NI R L% 1 A VT \

I 43 50k 8. 43% F1 2. 45% , TEMFLRAL, AR SR X }

I £ He A 852785 , 87 30. 08% 5 e /NI BTS2 4% V A VI noom N

HOAI 5 91 4. 88% F1 0. 81% , AT I, BAKZE F —Hk2k 9t Drameterclas

—WER , BIMEG )R B H  PE A, T E R R A E1 HERHEASIHMBENEREN
{zl:ﬂ@[;[jﬁﬂﬁ{ﬁl}%ﬂ&o Fig. 1 The percentage distribution of DBH classes of Larix

chinensis population near timberline

2.4 KELEFERFBL LR
W 2 s, FEARR IHE , K L2 AR S5 S R RS AR, YR BN —E M B shtE. 7EMRER T, U

>60 - 90 a A B AR SR, b7 SRR 25.71% ;T LA 0—30 a Al >150—180 a 4 Bt MAd >, 4

5 4.29% M 5.71% . R RIBHERBR SHRE T AL, K BLLZF B b & EME SRS H,
>30—60 a Fl >90—120 a 4ERY BRI MAA X 5 %, 40 5 5 B KA 25. 50% 1 26. 85% ; Ak 0—30 a, > 150—

180 a F1 > 180 a 4FE IS B /AMAS D, 4351 8. 72% 3. 02% F15.03% . TERLRIX IR, L >30—60 a F1 >60—
90 a FERY B AMAAEXTEE L, 4050 5 AR I 25. 17% 1 33. 11% ;124 0—30 a, >150—180 a Fil >180 a 4E#SEE
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MIAERED, 535K 8. 61% 3.31% H1 2.65% o A W, AARER T - AR, /MR G i A M o 38 1
e, MBREE R AR L BB #T AR
2.5 MREKMHERBLAZFRER MR

X AR BT A 1] 9 $A R 242 7o e 3R 8 9 JE A 5
B AR BT AT (R 4) , AT AR, AARER T —Hk
LWL, RALAZFHERBAR ERREM . TEML
T R XK, A 50 3R 58 5 52 4 22 B B B
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