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Abstract: This study analyzed characteristics of biomass and productivity in Larix gmelinii natural forests with
different stand structures, and established models for the total biomass and the biomass of trunks, branches
and leaves. Results show that: i) As to the productivity, total biomass and biomass proportion of branches
and leaves, the grasses + larch forest is higher than the Ledum palusire + larch forest, while for the ratio of
the biomass of trunks in the total biomass, the latter is higher than the former. With a density of 1 000 — 3 000
plants-hm™, the highest biomass and productivity of grasses-larch forest and Ledum palustre + larch forest are
respectively 55.82 t-hm™, 0.99 t-hm?-a™ and 50.36 t-hm™, 0.83 t-hm™-a™. The lowest biomass proportion
of trunks, branches and leaves in the grasses + larch forest is respectively 79.6% , 14.6% , and 4.8% ; and
83.4%, 8.8% , and 3.6% in the Ledum palustre + larch forest. ii) Along with the increase of density, the
productivity, total biomass of the grasses + larch forest as well as its biomass proportion of branches and
leaves increase, whereas the biomass of branches decreases. iii) As the quota of larch forest increases in the
species composition, the productivity, total biomass and the biomass proportion of trunks of forest stand are
tending to increase, whereas the biomass proportion of branches and leaves decreases. [Ch, 5 tab. 19 ref.]
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GEIOSRIR LA 5 2 MO, HAT, B NAMIESE DAY R R kAR T A I B A
IS A& SR WIEIE s 22, TS AR5 4 0 A a2 7 ) - RAFSE DD AR BIF ST S TR O 2 I AR UL Y
HR + VKA Larix gmelinii MR E Ledum palustre + 7§ FAMK 2 FPARAY 0 81 A [5] 45 44 7% it A KSR h
WK (41 ~ 80 a)EWEEFNA = JIRHIE, SR HFZ W, A RAMEE | 832 DL SRR AE 5 1 1
— AT S AL BRI AR AR

1 FREXMBA

5% b S B BEAE N 5y RS P85 MMM S R G E iR 5R 0, 50049 ~ 50°51'N, 121°30" ~ 121°
31'E, M3 800 ~ 1 100 m, it J& FE€ R B IHE X, FEWRE M- 54 C, HIRARE
H—-50.0 °C, >10 CHIE N 1403 C; 4FEFEKE N 450 ~ 550 mm, 60%FEKEFET -8 A, HEM 80
d, MHNELZFHREMEBREZFER LM, KT EEREAE ML, £2EE R 20 ~ 40 cm,
A VAR A SR A T BRARLLEE 8 by B Fh () JE A BT AR, R EEARORE RS 4 YR I RA AR
& + BRI EY Rhododendron dahuricum + V8" AAK
2 EEHR T &
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Table 1 Basic information of the 14 plots investigated

e i /a 2 4% fem 24 5 /m WL/ (MR -hm?)  REFR AL (IR Y VICO R 41 I 41

1 65 7.8 8.2 2792 8 7% 2 I 1 10 S F
2 61 9.6 14.4 315 7% 31 1 22 S LR
3 56 9.4 125 1533 9% 11 1 20 S i
4 58 9.2 9.3 1 062 8 V% 2 1 1 25 S i
5 58 8.9 159 865 10 7% 2 25 N rh
6 63 8.1 8.7 1 494 8 7% 2 I 2 30 N IS
7 56 9.0 10.8 1533 6 7% 4 I 2 30 N rf
8 62 9.8 12.9 1 691 9% 11 2 30 N GR
9 58 10.4 10.0 1101 730 2 25 NW T
10 60 11.8 9.2 2241 10 7% 2 15 NW T
11 61 9.7 12.8 2 045 9% 11 1 45 S I
12 54 9.3 7.4 1 966 6% 4 M 2 15 SW F
13 48 8.7 10.1 2359 8 V% 2 I 1 60 E T
14 42 10.1 10.0 1573 6% 41 1 5 SW F
UL . ARALT 13RS + AR 2 FEALA + TSR AR AL R A8 (I HE Betula playphylla, 538 %R
22 SDHKEE

MR ARG RAE, AKX D, = /R (D, AKX ER, r AWK, R AKSFHE), K
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RIABEEAR, srgebnie. (1) RHRARIFEKRY, JTORERE, Wik B S IHE L2, RN R i
GUHOR T, ORI B, D=1.02; (2) THARRAER ML, ORMRE, MERA, FrmmmpiL
ok 2s, TGRSR, BB RS K, FERE b P R AR o, A R 1 5 6 o 3 i
MEB Rz, 0.70<D,<1.02; (3) $HEATAKAR, JOwiE, WrEmeEKEE, Widz
B HE, 4T EEERRE, 035<D,<0.70,
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RORTE o3 Sl ML %, W TR, MU R R R, k. AR R A TR A
B, WA QR AR BRI T IR B MR R, AR rhRE AR EARE Betula
platphylla, FLERRR T (W), B (W), W (W)EYRATFREAKX R, W, =0.028 5(DH)*™*7; W, =
0.002 8(D*H)'»7, W, = 0.015 5(D*H)°?7, Htp. D NWiE(em), H W E (m), d B (em), | N
K(m), Wy, W, W, THEEO).,
232 M Edh TR FRNTA NG AR R ST AR A AR AR Y A ARl R R R KA B
Wi, SREMSTEARGET A T AR, Sob B AR AN B SR
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s T3 M1 R I SPSS 13.0 8 1F o A 7840 7% R AR 35 B 6 A= s (R s ), K 2 FORR R % B R 4y
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31 £Y=#ER
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RILGRORTE , Bk ST A ) s A7 LURE pR OB Ry 4, AR e 5 80 DB R 40065 1) 2 R SRS 7
HEAE, WA R DR PR R RO Bt BNV R, B, AR AR A DL MR R AT
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P b TR o P ey BN S A B 7 b WS N [ A R 7/ s e e o S U o /o U B = (S WS WA e 7/ e e
T R BN + JE AR & (R 4), XATRE S R AT OC, RIS + I8 H A MR Y 1) B b 22 500y
TR, FEF + A PRBIRE 28000 A T IS (R 1), BB/ T 1000 B -hm™ I, 7 2 D AEHE
WM AR (43R 315 B -hm A1 865 Kk -hm2), SECH IS + SRS A YRR A R KT R
+ VRIS ARAL (K 4), BEAE 1000 ~ 3 000 ¥k -hm2 JEREIY, HIE + JE I ARARALFIRE A + 78 A bR AR
Yy KA 7= 1 B o 05k 55.82 t-hm?, 0.99 t-hm?-a™ #1 50.36 t-hm?, 0.83 t-hm?2-a™'; HT | Ffn 4
Yy e AR N 79.6%, 14.6%, 4.8%F1 83.4%, 8.8%, 3.6%.
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Table 2 Biomass measured values of analytic trees

EY/E v AW
FEARE  Wf/em W5 /m FEAE B /em B /m
T 57 I T (57 U
1-1f 8.3 10.1 0.0120 0.0023  0.000 9 79k 3.8 59 0.001 4 0.0007  0.000 5
1-°F 6.7 9.6 0.0053 0.001 0  0.000 6 8-flt 10.2 14.5 0.028 1 0.0030 0.001 3
1-# 4.2 5.5 0.001 4  0.000 4  0.000 3 8-F 9.0 11.2 0.0209  0.0033  0.000 9
2-F 9.0 8.4 0.0133 0.0077  0.002 0 8- 34 5.0 0.0003  0.0004  0.000 3
3-flt 8.6 11.9 0.0156 0.001 7 0.000 9 9-flt 15.0 13.8 0.0555 0.0085 0.0027
3-F 8.1 8.1 0.0093 0.0052 0.002 1 9-F 7.9 10.5 0.0147  0.002 1 0.000 9
3-1 4.5 5.1 0.001 4 0.0007  0.000 4 9-% 43 8.0 0.0030 0.0005  0.000 3
4-ft 9.6 8.4 0.0130 0.0121 0.002 8 10-1k 10.8 12.0 0.028 3  0.0025 0.0010
4-F- 6.8 6.8 0.004 6  0.001 7 0.000 8 10-F 8.4 12.2 0.021 0 0.0020  0.000 8
4-k 4.8 59 0.001 7 0.001 2  0.000 6 10-#% 4.5 6.9 0.0042 0.0003  0.000 1
5-f 8.3 8.9 0.0111 00055 0.0022 11-f 143 14.9 0.0490 0.0078 0.0019
5-F 7.8 10 0.0134 0.0022 0.001 0 11-°F 9.8 10.6 0.0497 0.006 8 0.001 5
5-# 4.5 6.2 0.001 4 0.0009  0.000 5 11-# 6.1 7.0 0.008 0  0.0023 0.000 6
6-t 9.4 10.5 0.0185 0.0038 0.001 6 12-1k 11.9 14.2 0.0422 0.0059 0.001 4
6-F 6.6 9.0 0.0073  0.001 8 0.000 9 12-F 8.9 10.5 0.016 0  0.0007  0.000 3
6-1% 39 5.0 0.0019 0.0005  0.000 3 12-9% 5.2 7.5 0.004 5 0.001 8 0.000 7
7-fk 9.9 11.3 0.0206  0.0030 0.001 3 13-l 10.6 114 0.028 1 0.010 1 0.002 2
7-F 8.5 11.4 0.0155 0.0029 0.001 1 14-1k 11.2 13.4 0.0370 0.0053 0.001 8

YL REARSR P BT RO R g, AR RO, PR IOR, SR RUE A
R3 BREREZRRELEYEEL

Table 3 Plant and different organs biomass models

i | Ay Y R? F1H K
sk 1. W,, = 3.662 4E — 05(D*H )**®! 0.968 1 758.652 1.277E - 45
1‘ N
2. W, =0.018 1D - 0.007 7H - 0.050 9 0.799 115.699 5.702E - 21
A 1. Wy = 1363 1E - 05(DH)'*™> 0.953 1 188.629 8.520E - 41
+
2. Wy =0.0153D - 0.006 2H - 0.046 9 0.788 107.806 2.901E - 20
1. Wi = 3.042 9E — 05(d?)""¢ 0.918 4 198.398 1.912E - 206
53 2. W, =1.636 TE — 05(D*H)*™'7 0.722 153.470 4.650E - 18
3. W,=0.002 6D - 0.001 4H - 0.003 9 0.804 119.099 2.908E - 21
1. Wi =1.654 1E - 05(d%)* 0.754 1152.453 1.071E - 116
i 2. W4 =2.619 SE - 05(D*H )% 0.637 103.599 1.320E - 14
3. W4 =10.000 3D - 0.000 1H - 0.000 02 0.823 135.182 1.463E - 22

8, MR AR EANT, MAVAHE, RS ST AT, (HBEE R Fh 2 i iy nhws g i, £
i MR (K 1 Mk S),

4 Hit5itik
ST GE MR b R, T BRI R BRSO 2 B . AR R T 5
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Table 4  Average biomass and productivity of different forest types

R R A/%
] WK/ (B hm®) AR AR/ (h) A7 3 (- h2-a™)
¥ e it
L A A /N <1 000 61 14.80 81.3 14.8 39 0.24
1 000 ~ 2 000 42 ~ 58 37.12 79.9 14.6 5.5 0.73
2 000 ~ 3 000 48 ~ 65 55.82 79.6 15.6 4.8 0.99
FEAF + P50 <1 000 58 43.10 93.6 4.4 2.0 0.75
1 000 ~ 2 000 54 ~ 63 32.51 83.4 12.1 4.5 0.55
2 000 ~ 3 000 60 50.36 87.6 8.8 3.6 0.83

R5 ARMHMARMKS FHEMENMETH

Table 5 Average biomass and productivity of different tree species compositions

P Pros R =N H 0 3
o SERLL REE wya mwaw SR 1;¢%iz%m . R

1 <1 000 315 61 7% 31 14.80 81.3 14.8 3.9 0.24
1 000 ~ 2 000 1573 42 675 4 11 38.30 73.5 20.0 6.5 0.91

1 062 58 8 V% 2 I 18.57 85.4 10.2 4.4 0.32

1533 56 9% 11 54.73 80.9 13.6 5.6 0.97

2 000 ~ 3 000 2 000 ~ 3 000 48 ~ 65 8 V& 2 I 45.83 76.7 17.6 5.7 0.87

2 045 61 9% 114 75.81 85.4 11.7 2.9 1.24

2 <1 000 865 58 10 % 43.10 93.6 4.4 2.0 0.75
1 000 ~ 2 000 1 000 ~ 2 000 54 ~ 56 67 417 27.69 82.2 13.1 4.6 0.50

1101 58 7% 31 24.53 83.5 12.1 4.4 0.43

1 494 63 87K 2 21.23 80.2 13.6 6.2 0.34

1691 62 975 11 61.39 88.7 8.7 2.6 0.99

2 000 ~ 3 000 2241 60 10 % 50.36 87.6 8.8 3.6 0.83

YOWT: ARZU 1R R + JEARARTY ;) 2 SE AL + VRN RAARTL . RN A e, TR VE L

FHERE, bk TR 2 Fiop Ay L RE ok BB TR Ry £ o BRI AR 4 e R DA MR R A iy fh R B
AT PR, P Sr AR R R 38 432 RO [RIAR R AR W ik 52 e, AR A JE AR v A AR A ST A MRS 1Y) B Rk
R A48 T A W AR AR 2 TN SE

2 FARRYMR Y A 7= AR R R RN A i E B DRI+ PR AR B T AR R
B TA i LA + 5, 2 PR TR AR M SR i i Bk . TR >0, BN 1000 ~
3000 #k-hm? B, B + I HEASARATAE T + S5 IHAR AR A W) it B A 5 00 B 43 )k 55.82 t-hm?, 0.99 t-
hm2-a™ A1 50.36 t-hm?, 0.83 t-hm?-a™', T, &, WAEY & LIRS 5 R 79.6%, 14.6%, 4.8%F
83.4%, 8.8%, 3.6%. BHZFEEIEM, FE + PSS A Yy i A A e O B A, AR A b T
AN, BCRT A R A A BTG I XS S SRR RAR AT, WS T BRGSO A5 R — 2, Bl
P 2B b A BB B, AR R T AR SR A ) R ik g, s R A
It LA

SE k.
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