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Abstract: To replenish the understory biomass of shrubs and herbs and to provide a more detailed dataset,
this study analyzed biomass models which to fit and estimate sapling biomass of primary species in the under-
story of the Changbai Mountains. Three Picea jezoensis and Abies nephrolepis (spruce-fir) forests classified ac-
cording to their canopy densities of 0.6, 0.8, and 1.0, sixty 5 mx5 m plots were designed, five species
(including Tilia, Pinus, Abies, Acer, Picea) were sampled. Results showed that the organ biomass models
(for trunk, branches, leaves, and roots) of the primary spruce-fir species was most closely associated with
independent variables D*H (where D is basal diameter and H is tree height) and DH with the optimal models
being linear functions, coefficient of determination was above 0.85, all functions were significance (P<<0.05).
In addition, an increase in canopy density, sapling biomass (dry weight) performanced for the W (1.0) > W
(0.6)>W(0.8). Also, for canopy densities of 0.6, 0.8, and 1.0, fir saplings contributed the most biomass
34.94%, 40.79%, and 50.26%, respectively; whereas biomass from spruce saplings contributed the least with
6.03%, 8.58%, and 8.03%, in that order, we can predict biomass changes in the different canopy density,
and enrich understory biomass for this area. [Ch, 1 fig. 4 tab. 16 ref.]
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IR, B, RIS ARG K7 5 R P E A A AL FEQRIEAS FE S50, AR AR Py i AL 2 — 2%
A RGEARD, W E AT TR AR A p A R KRk X T AR R | R Y A AR )
E &M T RIS, WX AR A Y8 A SRR SR D . AR S A W B BE R AR XTIER)Z
A Z A i BN T, HT LA A Wy RS AR AR 7 g, E S 1 R () AR 7 R
MRIR G A 2 L, DRI & W IR MY =42 Picea jezoensis-¥2 12 Abies nephrolepis %1 [ 18 28 #k
RBETEXT G, P AR IR AR AR T, TERRARAIE T, X o A2 B R SRR 32 B R Fh A4
PEAT ARl g8 B AR Y A S, B RN T 2 v AZ BT R R SRS R AR PAT B 32 AR b 2 A% A=
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1.1 FARMER

BIFSE Ml DX T 3 AR TR B N R AL iRV I k7, 43°22'N, 130°10'E, FEEIR 59 km, bz ib
KAWR, WA, RS5FREKRE, W58 FaRcEMRE, LSmihasky, MY Rk
e ORISR R AR I Fe e, WA 300 ~ 1200 m, HEEEZAE 5°~25°, AHIBESAE 35°LL I, AR FEA
TR, AAEFAR R 3.9 °C, R 2 144.0 °C; 1 ARRRME, “FBH-320 C; 7 A RER, F
Y18 22.0 °C; AFEFEKE R 600~700 mm, £ MR EEH LK Pinus koraiensis, 4% Picea jezoensis, ¥ 1%
Abies nephrolepis X 7% Hx Larix laricina, KW FEZA W Tilia amurensis, K Acer mono, HHE Be-
tula costata, FAKE Betula platyphylla, 23 Ulmus laciniata %, PR FH#AH BT Corylus mandshurica,
$ AN Acanthopanx senticosus, 2% Lonicera japonica, & SiMEME Actinidia kolomikta, 1117 % Vitis a-
murensis 55 o ML IX ORI LR SRS A D 00 3R R e
1.2 MRAZE

KRR A B, B BT A AR BB AR AR A BE 0.6, 0.8, 1.0 025, FEMFETREEA/NT 5% T
T, TERAEREH T, A HIE 5 mox 5 m B9RETT 20 S (3T 60 ), A AR DT T 4R (AR <5 em
MR ) R AR | B SR, ERTIECIC, ZR YW EEEARTE 5 em LT R AT EERY . R,
T FER AR AR, G300 4 DAEH(0~15, 15~30, 30~40, 40~50 mm), & DIEMAFR LS T
WREA PR CE g GO, 0T B W R, IRRE, 205 BRI SRR A B
PRt Ifaly [ Sege s g FRbE, JFEARAYIC S o ARE TR LU RSB RR AN B A2 W i, 0 T AR 4l R B B
BT AR R SR Y B BORERE AR B A R T LR 1,
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Table 1 Basic factors of sampling tree species

Yikh 12 B 45 4 /mm EilIEER 7S P24 31 4% /mm P3R5 /m - 24 56 i /m SRR (kg BRT
B 0~15 14 9.58 0.93 0.44 0.036
15~30 45 22.37 1.77 0.81 0.247
30~40 21 34.53 2.61 1.53 1.003
40~50 9 42.47 39 1.72 2.012
AN 0~15 29 10.58 0.57 0.44 0.046
15~30 30 18.75 1.35 0.69 0.311
30~40 8 35.24 2.92 1.57 1.029
40~50 9 43.89 3.16 1.58 1.561
B rz 0~15 32 9.35 0.45 0.39 0.070
15~30 40 22.59 1.47 0.97 0.299
30~40 17 35.07 2.70 1.45 0.849
40~50 20 44.82 3.00 1.60 1.657
(VN 0~15 48 8.28 0.94 0.40 0.037
15~30 42 21.34 2.15 1.00 0.196
30~40 13 35.15 3.83 1.67 0.863
40~50 11 46.00 3.90 1.70 1.300
=iz 0~15 58 9.74 0.53 0.35 0.057
15~30 27 22.36 1.31 0.99 0.335
30~40 10 35.49 2.56 1.28 0.826
40~50 5 44.05 2.61 1.36 1.483

*2 MMARREEVE

Table 2 Tree species biomass of different organs

A /34 F/(kg-hm™) i/ (kg-hm™) H/(kg-hm™) W/(kg-hm?) A it/(kg-hm™)
e 143 87.950 23 28913 84 24.101 45 42551 47 183.517 00
AR 123 30.074 28 11.575 15 13.072 78 17.169 55 71.891 77
iy 512 178.169 40 58.845 02 29.408 37 86.143 58 352.566 37
WS 849 78.798 07 17.979 08 13.024 98 52.608 92 162.351 05
= 155 21.135 50 12.020 08 9.858 33 14.989 33 58.003 25
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FA 1R ABL Y 5 A S8 S AR A SR 2R A W A W s, S B2 A B DR 1 O [l 09 9 A8 e bR ) B — [
TR, AFPAS ) 25 B A ) A DA B o A AR A ) B R R = A2 R AR ) B AR R AL, B DA
PRECRHF ., F4h, 3 TS R 2 AR R R A 3 R B KO, R AE 0.85 L,
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Table 3 Tree species biomass optimal model of different organs

A wE A A8 it T A Ay R? AT i b 1 2 e
e T DH y=142.58x-0.019 0.997 0.018 0.00
5 DH y=53.222x-0.021 0.965 0.022 0.00
i DH y=45.725x-0.021 0.955 0.022 0.00
il DH y=53.415x-0.027 0.945 0.028 0.00
AR T DH y=6.154x-0.055 0.958 0.056 0.00
53 DH y=2.188x-0.015 0977 0.014 0.00
i DH y=1.8324+0.003 0.923 0.023 0.00
i DH y=2.492x+0.001 0.925 0.031 0.00
37 T DH y=6.674x-0.047 0.965 0.065 0.00
5 DH y=2.084x-0.011 0910 0.033 0.00
i DH y=1.199x-0.008 0.860 0.025 0.00
il DH y=2.056x+0.002 0.934 0.028 0.00
A T DH y=74.313x+0.021 0.985 0.024 0.00
54 DH ¥=35.2342-0.009 0.978 0.014 0.00
i DH y=15.8872+0.001 0.993 0.003 0.00
il DH 7=3.896x' 0.966 0357 0.00
SN 7 T DH y=117.288x+0.019 0.982 0.023 0.00
5 DH y=23.753x0™ 0.947 0343 0.00
i DH y=38.814x+0.017 0.876 0.036 0.00
il DH =3.0842-0.003 0.963 0.021 0.00
N, ATREZ T e A2 A i R Rl k4 FRABAESHRBE, HTENE
LS N o 5 L S B e ¢ 5= 0 Table 4 Different canopy density of saplings aboveground
52 N € 7 S = = < 7 SR o £ and underground biomass
AR, JFEAE LORRMAE T, 4hiiis HOPAJE M bW (kg-hm?) M F AR (kg-hm?) BP0/ (kg-hm™)
[ IV DN R €53 0.6 441.098 154.935 596.033
0.6 5 0.8 AR T 4 iR % = | 0.8 370.855 127.204 498.059
24 AEMAET, ZREKER 1.0 930.236 279.416 1 209.652
18 b 4 48 A 4 = 4 R LE 51

WE iR sRERT EEMMOMEYE EERAE ., @A, BW ., 2. =25 W
W, o, BRI AW A Wi sT kR R, BEE AR B N, ik B T 34.94%, 40.79%,
50.26%, EPE T AREAEE RGN, AT LRy SR Ab R R B A g A A SR LR AR, STEREEAR PR AR A
3G, 43008 27.76%, 26.76, 16.06%; = AZXEAR T G A9 sk R e, BEE R 38 m, &
M4 6.03%, 8.58%, 8.03%.

3 b

HNTMHRT AR BEARZE Y RPN FERSE R, 578 SN 5E B AR T A= ) it 45/ AT RE
MRT Ak A= Wt LA B SO, [ N AN BT R 4 AR i B I S DO AR TR] 8 R B XA ()RR P R
T, ALl AR A SRR B U5 D7 T E S AR XS 8 . Brynhildur 5B PUAA R 7% I FA Larix
stberian B W) RBALEATAESE R, BL 0.5 m A M A2 4R A 22 ] DUR GF st 45 BROR 8 B A ) i
{HR IR XS M A Wy 5 0 AR AT 32— 2B WF Y . Xiao S8 1S XS IRAK 22 W8 Pinus sylvestris, VINGAR | B = A5
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