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Abstract; On the basis of setting sample plots and making trunk analysis, this study analyzed the transformation
characteristics in different classified stems structures ( dominant stem, average stem and overtopped stem) of Larix gmelinii
natural forest. The results show : (1) each different structure of L. gmelinii classified stems has different transformation
age, direction and transformation rate. The transformation rate of L. gmelinii classified stems is 29.4% , where dominant

stem, average stem and overtopped stem are 35.3% , 41.2% and 11.8%. In the transformation rates of classified stems,
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the interconversion proportion between dominant stem and average stem is high, from dominant stem to average stem is 83.
3% and from average stem to dominant stem is 85. 7% ; from dominant stem to overtopped stem is only 16. 7% , the
transformation from overtopped stem to dominant stem is not observed, while the transformation from overtopped stem to
average stem is observed, 88. 2% of overtopped stem has no transformation to other classified stems, considering
management and tending of forests those overtopped trees should be removed. (2) The stand age is within 36 — 65a, the
transformation rate tends to increase, as the stand gets old. When the ages are within 30 —39a, 50 —59a and 60 —69a,
the transformation rates are 0, 33.3% and 46.7% . (3) The transformation rate of classified stems tends to increase with
the stand density increment. When the stand density is up to 2,500 trees-hm ™, the main transformation appears between
dominant stems and average stems. When the stand density is over 2,500 trees-hm >, transformed phenomenon between
overtopped stem and other classified stems appears. (4) According to forest types, the transformation rate and direction are
different. The transformation rates of Herbage-Larix gmelinii and Ledum-Larix gmelinii are 50% and 9.5%. (5) The
horizontal stands patterns show that the transformation rate of classified stems is different. The transformation rates of

clustered distribution and random distribution are 61.1% and 13.3%.

Key Words: Larix gmelinii natural forest; classified stem; transformation; Daxingan mountains

MEFE WA (Larix gmelinii Rupr. ) R SZISZRAREEREFD , N 52t B AR Jbh X 38 B SE A AR b , 2
BT RIRAEAE TR KE R AESRE, 28 R FRE—EFRNIRE, £ UEET,
X RIS SIS L R AR AER IR IL A 'R . AR LR DIEATE B RE KRS € 8
BAREEARBRIE , RIEE RATF I HARAR BRI KIE, BRI RARERZ, K, TEK.
Mare R. Roberts %5 AN B AL RITR BB R A AR IS . BEEETEARAMMEMES
] {RH 3% R BRAAR DB REH T, MRS S RA ML EBAHTE ORI S 8#, ASGE
X RS ZEUE M TE AN RIRMR D BAM B HAHE LA R SR G E 7 R AR, A RBAKE T &
BEEHEME T RME LR TR EES RIS IRE
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B LT IO RIR BRI R G E MBTFTNG , HAL K2 I PG Jb3E, HuBERARAR Dy 50°49” ~50°51'N,
121°30' ~121°31'E, TR 11000hm’ , JEIGHREFR 3200hm*, 53K 800 ~ 1100m, 1l 13k, J§ EIRHBIES
X EEHRE -5.4C , BESE -50C, >10CHIE 1403C , FEEKE 450 ~550mm,60% £+ 7E 7.8 A
By, BEE R 20 ~40cm, T 80d, JHNELEZFH T MBREFF L5 AT LR EAS AR
T, +BREE 20 ~40em, BE UK E S ZREN T HARLDSEIE A EHA NIRRT R, FHE
25 ~30m, 3172 26 ~30cm, F-HEFE 150 ~200m> hm >, FEREAG . #F-7& WK ( Ledum palustre
L. -Larix. gmelinii forest) .1 B%-¥& I #A MK ( Rhododendron dahuricum DC. -L. gmelinii forest) , fEAERFPE : AL
( Betula platyphylla Suk. ) 111145 ( Populus davidiana Dode. ) , H WAK A 4.7 (Ledum palustre L. ) FLES
( Rhododendron dahuricum DC. ) | % 8 #& #§ ( Vaccinium uliginosum Linn. ) | 41 £ & B B ( Pyrola incarnate
Fisch. ) . £& #8 % ( Maianthemum bifolium (Linn. ) F. W. Schmidt) . 1| # 5 ( Lathyrus quinquenervius ( Miq. )
Litv. ) %,

2 MRAE

R RA R ZRAEE S 2R, ZE IR T O R MR R AR, SR R AR B F Ao B T, Bt
B2 40m W ITCATEAR M, FEH AR 9 N ER 6m HRE R , 8 B [E 2 RIBEBS O 4m, P o e 1] G A J7 [ HE
FI(E1) . LB 17 SR (32 1) o FEARERNBARREE, BIR & 02 EE BT &, A8 inE
MR T AT AR TS . EEARRREER b, A FAREHAARR A KRG, S HARE SRR L Z R
SR EARR 1 kR, 36 51 8, BT TR o AREHOE SR PR B AR 3% , SR BUE A E B AR
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AW, REGSARRNESE, AAKX d=r/R(d
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- Q ~.

SR BRI R (d) DL PRI /%) ™
()R Ak BAF, TR s E, Rk b WD S
SRR L2 FERRIEE Y R GO A, BRI T 5 Sy
*,d=1.02, \ D/
(2) AR ARME, JoRRE, WEBAE, R '\-\O./-/'
MW RS AZE, AT AR E, T 159 B B S
AR FEFRHEHLN R B A, B R -5 Ak F 1 bR B
jg‘%‘}ﬁuipjgﬂ@ﬁé%%ﬁ ,0.70< d<1.02, Fig.1 The arrangement of circle plots in control area

G)BER ERAR,TUREE, EMEREREEE, FEZ5EE, A THBHERZ,0.35<
d<0.70,

SRR (EHEAR CERAR BEAR) B2 R Excel 3R, K H 42 Hhm B4
K&, Xt A s i - PR B e 07 6] R AR SR S Bl T B R R, B, XEHEM
A RIRSR DPEATEH BEARZS H , TN RIE A TAK, LU MR GRS R R AR AN ES
Heo RAMBATHEGRZIMMEAEM:, RIBRAEFREN L, RO EIERFEIRA, W AR, 3 E
TEHAATARIK, AE AR 27— MR G (20a) 7% T ETHL R R K

g1 18 SUFAE MR
Table 1 The condition of 18 control plots

B sy #1JE Terrain
RS o g PR gy X e I
Control Forest Stand age Average Average Den51ty_2 Tree species ?ﬁﬁ iﬁﬁ e YL Soil depth
plots types (a) DBH height €3 -hm_ composition Altinde  Gradient  Solpe Location (cm)
number (em) (m) trees-hm ~2) (m) (®) aspect
1 B FEHH 65 7.8 8.2 2792 8F1#E1EG 900 10 S T 21.0
2 FEES-FE B 59 10.1 10.9 708 82 M 1000 25 S H 17.5
3 B FEHH 58 9.2 9.3 1062 82 M 1005 25 S H 17.0
4 - 58 8.9 15.9 865 10 3% 990 25 N H 19.0
5 E-HS 63 8.1 8.7 1494 82 HE 1050 30 N k 13.5
6 - 56 9.0 10.8 1533 644 1060 30 N H 16.0
7 - 62 9.8 12.9 1691 991 M 1030 30 N H 15.0
8 B FEHH 51 7.7 7.7 3106 644 890 - - 21.0
9 E-Fun 58 10.4 10.0 1101 T3 M 910 25 NW T 20.0
10 B FEHH 36 6.8 6.1 3263 THEIME+HG 960 30 NW H 17.0
11 SEME B 36 8.0 8.9 2398 10 9% + #k 900 - - - 6.0
12 SEME B 39 10.1 10.5 1533 991 M 1000 20 W T 4.5
13 FEES-FE B 56 9.0 9.2 1258 6 M4 T5 1050 45 W H 16.5
14 - 60 11.8 9.2 2241 10 3% 900 15 NW T 19.0
15 B FEHH 61 9.7 12.8 2045 9951 4 1050 45 S E 17.0
16 B FEHH 39 12.4 13.6 983 991 M 880 5 sW T 16.0
17 - 54 9.3 7.4 1966 644 930 15 sW T 7.0

EH-FEMH Herbage-Larix gmelinii; #-B8-3& M4 Rhododendron-Larix gmelinii; #-35-FE M8 Ledum-Larix gmelinii; SERE-3E R Acta birch-Larix
gmelinii; 8 ¥ 1 ¥£ 1 4% 8Larix and 1betula and 1poplar, T [A] the same below

KT EARFEHIESERIRGT , i TREET BERNRESEN, ERRETERERER
HEZF, FEBEREBMAHAZNAR, T RFRUEZ RERN, RIRARTEF R FRE ST
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o BIAMRDEAR (B EAREW TR RIBRETRNR B KR, TR BT ITRI 28 F% ) Bl %
A(GEARE, RIBBRAR B BRI HIFR) B3R,

3 ERE5SH
3.1 DEARFEBAFE

RIESFA BB AR (BEKER) IR, FEARTARETT A 5 BB, AL 14 (18 2, )&
3) ke 1CE 4B 5) 2B 5A - MEE AR HBAF SR (B 2B 3) FBUEAR (B 4.8 5) s FRIARFE SR
FBAR(E 2.8 3./ 4.8 5) FMGEA ; SEAFHACF AR (B 4.8 5) F o NEEHRRB/KSEAREARF
FRH BRI RIS, BRI 1A A HEE 72 17 S B 80h 7 3R(R 2) o 78 51 BRP Rt
B IS HR(R3) FEHAR29. 4% , TLEHA 36 ko ARG, VIR RE R (K3) ,1841.2% s 8K
AR 35.3% s PUEARFEHREAM, M 11.8% . FEIHPFARFIEEGRITT MG, WEARMF Y AH IR
B LB, 20 83. 3% 1 85. 7% s LB A Mg AT B LU B 16. 7% s AR BRFER BRI E A, A HHN
REEFHBOTF AR (£ 3) , 08K — BBV BUEARRIE BUR B ML , 5T Sk S BISTHIAT

11 - —o— 3Rk
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= D T
2 or 2:')@7!( ¢ Transformation;
- 8L verage stem : i
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I g 7f —a—BIEA
ﬁ g 6 Overtopped stem
mE 5t
g 4L
23 4|
s 2t
E 1k <
0 LgD oA | | | |
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44 Year

B2 ME-ERREARR TR RSN E
Fig.2 The transformation processes from of DBH-year dominant stem

to average stem and from average stem to dominant stem

—o— ¥R Dominant stem
—o— EHR Average stem
—a— BER Overtopped stem

e

i Transformation g0
HH o
A

iz B AEKE (em)
Total DHB increment

st . ‘ ‘ ‘
940 1952 1964 1976 1988 2000 2012
4EAf Year

—o = N W A L v w1 ®
T

B4 MR-ERREARERERCPFHARBREAR GERETE
HARESE

Fig.4 The transform processes of DBH-year from dominant stem to
overtopped stem, for average stem of dominant stem and from

overtopped stem to average stem

—o— f ¥ K Dominant stem
—o— SEHAR Average stem
—a— PR Overtopped stem

gV

Transformation:
point

WEEERE (m)
Total height increment

s O e I ! ! ]
938 1950 1962 1974 1986 1998 2010

4EAf Year

B3 WE-ERREARTEHR AR RS AN LR
Fig. 3  The transformation processes from of Height-year dominant
stem to average stem and from average stem to dominant stem
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—o— K Average stem
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W KR
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at’e L T R T R
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Fig.5 The transform processes of Hight-year from dominant stem to
overtopped stem, for average stem of dominant stem and from

overtopped stem to average stem
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Table 2 The transformation age and process of classified stem

ERS By gAR L2y an| HHAER BIYEAR
Control plots number Original classified stem Transformation direction Transformation age(a) Present classified stem
1 £ AR Dominant stem HR—F—% 20,23 B K Overtopped stem
SEIIAK Average stem SE—1 19 %K Dominant stem
#ER Overtopped stem HH—E 19 SEIIAK Average stem
2 £ AR Dominant stem H—3E 35 SEIIAK Average stem
SEIIAK Average stem SE—{f; 38 £ AR Dominant stem
3 £ AR Dominant stem H—3E 46 SEIIAK Average stem
SEIIAK Average stem SE—{f; 43 £ AR Dominant stem
8 SEIIAK Average stem SE—% 35 B K Overtopped stem
#ER Overtopped stem HH—E 31 SEIIAK Average stem
13 £ AR Dominant stem H—E 31 SEIIAK Average stem
SEIIAK Average stem SE—{f; 26 £ AR Dominant stem
14 £ AR Dominant stem H—E 51 SEIIAK Average stem
SEIIAK Average stem SE—{f; 50 £ AR Dominant stem
15 £ AR Dominant stem H—E 56 SEIIAK Average stem
SEIIAK Average stem SE—{f; 54 £ AR Dominant stem

=3 AEARBERHSGT

Table 3 The statistics of interconversion of classified stem

3 H
I 'ﬁ?ﬁ* ' Bl I ' R ' B RAR ' Bl H
Original classified Transformation Transformation Present classified
Tree number Tree number Percent( % )
stem number rate( % ) stem
i SEHIAK Average stem 5 83.3
%K Dominant stem 17 6 35.3 B EA Overtopped stem 1 16.7
%K Dominant stem 6 85.7
SEIA Average stem 17 7 41.2 B A Overtopped stem 1 14.3
B EA Overtopped stem 17 2 11.8 SEHIAK Average stem 2 100.0
%K Dominant stem 0 0.0
B3t Total 51 15 29.4 - 15 -
3.2 FRFRIFAR: S 50

17 SR HEHAR I 4F I 53 3 BB (30 ~ 39350
~59a;60 ~69a) o ANFEAFRMIS P EAF BB REK
5, BEERERE, Ko SRR R 2R NG
(E6) o PRIPEFI 60 ~69a tREHIAE 5 B (15 FRFHT
AR)FHA TR R E R, 15 46.7% (B 6) ;4%

S
o
w
@
W

L
(=}

—
[l
T

DM\

50 ~59a ARAMEEHLER 33.3% 530 ~39a A4 TCHEH, i 0 o

B3 B PRSMF I, A ) TR A 25 4 B, R e S
WA AR B BATE A T 8,

3.3 ARFEBEOERARES: Bl 6 AREERRIMRTTRERELRR

%ﬁ%ﬁxﬂ%ﬁﬁﬁé&{:ﬂi%ﬂzﬁﬁ,%ﬁﬁtPﬁ Fig.6 The transformation of classified stems in different ages
GATBA G EREWE T, FEER, M AGRE, AT IBIEARNER " . NE
TER LR, 48 17 SRARHEHIAR D 86 BRI 2358 6 N EK (B 7) o MR, Fe et 23 FARFEE 07 W] A
[Fl(FK4) . HOEREMEAKRSBHEFMAT , ERERFE LA T &S BRA RN ERIR(R),
WNFRER 3,13, YRS /DT 2500 #k -hm Y, EBFREASEHARZ A ER, YKRIHEEXT
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2500 #k -hm B}, A HBRHESRARSWEARMERBENS (R 4) . BEERDIBEERN, FRAFK IR
RS, GRS B 2000 ~3000 #k -hm B, S EAFEBEA R (B T) .

F4 TRBEEARSD D BAFER
Table 4 The transformation of classified stems of different stand density

& EAY- (B -bm %) S EAR B BAEAR e HELL B
Levels of density Original classified Present classified Transformation
- Tree number Tree number
(trees-hm ~2) stem stem Percent( % )
500 ~ 1000 %K Dominant stem 1 SEIIAK Average stem 1 100
SEIA Average stem 1 £ AR Dominant stem 1 100
1000 ~ 1500 %K Dominant stem 2 SEIIAK Average stem 2 100
SEIA Average stem 2 £ AR Dominant stem 2 100
1500 ~ 2000 - 0 - 0 0
- 0 - 0 0
2000 ~ 2500 %K Dominant stem 2 SEIIAK Average stem 2 100
SEIA Average stem 2 £ AR Dominant stem 2 100
2500 ~ 3000 %K Dominant stem 1 B K Overtopped stem 1 100
SEIA Average stem 1 £ AR Dominant stem 1 100
B EA Overtopped stem 1 SEIIAK Average stem 1 100
3000 ~ 3500 SEIA Average stem 1 B K Overtopped stem 1 100
B EA Overtopped stem 1 1 100

SEIIAK Average stem

3.4 AFEMBLGFAFS

TE 17 BeAnuEr b, B2-& ) ( Grass-L. gmelinii forest) pREY 6 B, #EF-JEMHAAMREL 7 B (FE 1), #HEE-3&
H-FAFNSEHE-JE HFAMREY ( Betula fruticosa Pall. -L. gmelinii forest) 552 Ht, AR EHE ST, 6 PRER-FEH
o A 4 B, 1 66. 7% ; [F 3, REFE-IE A 14. 3% s #RAS-TE A 100% ; SEHE-TE M A TCRE R4, B 8
UL, AR SRR BB T 0] (3R 13K 2) I B AR, #RAFARFEHREBG T, FR-I5 1AM 18 1
o IR O MR, B4R 50% ; [FBE, AE TR AR AR 9. 5% 5 AL BS-FR AR AR 66. 7% ; SEHE-TE M HA T

e,

100.0

80

60 -

40 b 333
22
20 |
0 1 1 0.0 1 |

A B C D E F
B4 22 FE(Bk-hm™) Stand density (trees-hm™2)

K (%)
Transformation rate
.
.
.

TR

B7 AREESHRTEARERER
Fig.7 The transformation rates of classified stems in different stand
densitys
A.500 ~ 1000, B. 1000 ~ 1500, C. 1500 ~2000, D. 2000 ~2500, E.
2500 ~3000, F.3000 ~3500

3.5 AEWFERSFEARES

iy %

B8 RREIMEFEATHRE
Fig. 8 The transformation rates of classified stems in different
forest types
A. E2-FZE ) Herbage-Larix gmelinii; B. t&F-3&E M 3 Ledum-
Larix gmelinii;C. #tB8-$§M# Rhododendron-Larix gmelinii; D. 3¢
He-JE MR Acta birch-Larix gmelinii

WP AR, RO FARFEHREARMERA (R 1R 2.E9) . B9 BR, SRR 4 % 6 R 8 %
2 AR AT R, 0 A5 66. 7% F1 58. 3% o MTPLEELT ¥% 3 WM , MR AT Beo A FRFHH
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BRI D EARFERTTRE G EERRR(F L) . HERFLESR, AREEHKRT S, 2EARFREE
SRR EREIIARD, MRFRE R 6 ¥ 4 MR (R 1) o HERFPEBRMRS D RARTES, R T A
ML IR TILY , INRFPL L 9 7% 1 A6 7% 4 AR (R 1) . WA 1.2.3 F0 5, WM AR
¥18 ¥ 2 (£ 1.£2) ,BIER . T ERE ER/N P TR A MRS, TR,
A BT A%, B BT, A ML RS R 21 ' | A AR L e R R S
3.6 AEKFIERIFAT B

FHRERY 2 IR R R R B I B BEARAE > — U0 SR AT i R R RS A 2% 14T S O 2R,
PR Y EAHIE , PPN SRR R U BER M S A EANE R, WEMBERBHNER T EH, A
ERRAES A ENL B A B, B B TR -] B A BV R R B 3R R B 8 L , (45 [F] — R BEE A IR 35
BEAMTERBARMNEEIMER . BEHBERE(L) KD HEEEN RRMWKTERE R 58355
S (0<A <0.5) FEHLA (0. 5<sA <L.5)MBENH(A=1.5)3 FpKE, RFEDUKFE R R AR BH
B (K 10) , HERENE, FEHARE R 15 61. 1% ; B IR .35 13.3% ; B 5 5 Mt , Tk

70 s s 70 61.1

S 60 / Z/ 60 | 7
ol % ol //
pel / .
TZo0l . £ 0l _ /

5 e )

3 12 é o % ETyyes LS i RN

JESH oAl I SENR 9EIE 0% S Evenﬂ;iisliji l)lf.'?l ;rl‘onzontal pattern
HFPLE R Tree species composition B4 7 Random distribution
4% 6 @ 4 Larix and 6 broad; T [d The same below WA/ Clustered distrigution

B9 AEMHHBRKRD PEATERE

Fig. 9 The transformation rates of classified stems in different tree

B 10 AFEAKFE R 5 FATRER

Fig. 10  The transformation rates of classified stems in different
species compositions
P P horizontal patterns

4 HZitHitie

(1) METE MR IR FARTEA FIAF R B B LA, BB AR IR AT ) & A . X2 vE M Ah o)
FARFEGAR29.4% o LWABEARGE, FRIARFKHRRER, 15 41. 2% ; RBARFEHHR 35. 3% s YRR FEH R &
6, 11. 8% o FEREHHI 0 PR TG I AT, LB AR 3 AR A B e L B, 40 7 83. 3% I
85. 7% ; LB AR I EARFEH LB N 16. 7% ;s BUEARNBEF BB BA , A H N 2F BB A, gUEAR
I 88.2% ,FEXKIEM ARG E T T RARF DL f8 (BRI B AR

(2) RIPEFRRTE 36 ~65a YEREIN , FEF M AF I, KO B AR B RERMEL . HMI4FiEk 60 ~69a
B}, PR B 5, ik 46. 7% s 554k 50 ~59a B, 55 #: 28 33. 3% ;4F % 30 ~39a i, TufE#,

(3) FROYBEBEFE 708 ~3263 ¥k -hm *TLEIPY, FEBE AR BE RN, SRR B R R E Y, Y BE
2000 ~3000 #k +hm B, SPRAFEBRER R . LA EENT 2500 # b B, EEFHREAR S PHARZ
ok, MM BERT 2500 # -hm B, A AR EARA SHEAHELERIR,

(4) NRME AR T B R A E 7 B B A F. ARG T, BRIEH A, e &
66.7% ; [FIEH, A5 -TE M8 14. 3% s AL BS-FE I HR 100% ; SeME-TE MM DR B AR, BMAFARKHRREHT, &
K- M AAAREE IR 50% 5 #EF - M AFEHER 9. 5% s ML BS-F M A GE AR 66. 7% ; SEME-TE M AR TLHE o BT
BT M AR RS- FE MAA PR R R B A , B , PIRMR B p R e R B Bt — 3

(5) 7 R FP LR IR 2> AR S R U B AR , R B AT AR AR 2

(6) AFKF#8 REIMRIS T RAFEHRAR . REA FEVLII I 53 A, R 55 61. 1% 5
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13.3% s Toc e, 7EFTRB MY, B S0 HR RN EEHEUD , KBRS RE R AR THE— P IRIEMR
ABIFE o
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