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Abstract: A mixed Dahurian larch and polar birch forest, artificial Larix principis-rupprechtii forest, natural Betula
platyphylla secondary forest, and natural Populus davidiana secondary forest, which are all part of the Bei-gou Forest Farm
in Mulan Forestry Bureau were studied here. The layered cut method was used to measure aboveground biomass in all four
forests. The layered mining method was used to measure underground biomass. The trunks were divided into segments 0.5 m
in diameter and 5 cm thick. The north-south diameter of each disk was recorded. Tree roots were divided into 0.5 cm layers,
and the crown projection area was dug up. Fresh weights of the trunks (with bark) , branches, leaves, and roots of model
trees were recorded in the open air. Samples of each organ were dried to ( 105°C) constant weight and weighed. To
determine biomass, leaf and branch samples were collected from different parts of the crown cover. They were weighed and
dried, and their moisture content was calculated. For trunks, disk sections were obtained and weighed before and after
drying. Moisture content was calculated. The leaf, branch, and root biomass of each model tree was calculated. Increments

were measured in analytic trees. Then models of biomass and increments were established. Carbon reserve and carbon
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sequestration were estimated. Significant power functions and logistic equations were chosen as biomass prediction models.
DBH (diameter at breast height) served as an independent variable and the napierian logarithm of biomass and total
biomass of organs as the dependent variable. Optimization was performed according to regression curve and residual sum of
squares (SSE) , discriminant coefficient (R”) , total relative error (RS) , average relative error (E,), absolute value of
average relative error ( E,), AIC ( Akaike Information Criterion), and BIC ( Bayesian Information Criterion ). DBH
increments were measured with analytic trees, wooden cores, and DBH increments of the past five years as a baseline. A
power function regression model was established. Then the DBH increments of trees over the past five years were estimated.
Then the fixed carbon content of each forest was calculated for that period using the carbon content of different tree species
and organs. Results showed the Dahurian larch and polar birch mixed forest stored more carbon than other forests. The
Dahurian larch, Betula platyphylla, and Populus davidiana in the mixed forest were all superior to their respective artificial
and natural forests. The mean DBH ( diameter at breast height) was higher by about 6.7%, 12.8% , and 4.1%. The mean
was higher by about 12.1%, 1.4%, and 11.1%. The fixed carbon content growth rates of Dahurian larch, Betula
platyphylla, and Populus davidiana in the mixed forest were 29.74% , 28.36% , and 34.52%, respectively. The rate of
carbon fixation was 27.09% in the artificial Larix principis-rupprechiii forest; 26.34% in the natural Betula platyphylla
secondary forest; and 26.24% in the natural Populus davidiana secondary forest. The rates of carbon fixation of Dahurian
larch, Betula platyphylla, and Populus davidiana in the Dahurian larch and polar-birch mixed forest were 2.65% , 2.02% ,

and 8.28% higher, respectively, than in the corresponding monoculture forests.

Key Words: larch- poplar and betula mixed forest; Larix principis-rupprechii; Betula platyphylla; Populus davidiana;

biomass model ; biomass; carbon fixation ability
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Fig.1 Scatter and regression curve of DBH and In( Wy, )

KA 2008—2012 AF [A] A BT A (1) A6 A R B50HE A R A A HEBSOHE , ST W A% -8 R 1 [l A G R 19 Tl A 7 e
IFREHLZERR 30 A K HEBHRE R S8 (R 3) .

TR AR B B A28 A 0 5 AR ARSI 1) 2R 80 R I7E 0.65 DL TS FR LA ORI HE A2 A KRy
5% 25775 F1 SSE 7E 1.618—1.997 , FIMER 12 A= 4 1 5% 25 °F- 7 Bl SSE f /I A A K 1 i B AR X2 25 RS 78
-5.001%—3.200% VAP , & HH-Fa F1LLAZ ARG 522 RS (30 MEEAR % 22 B IR £ e A K i
BT IR2E B, 7E-10.591%—5.195% Z [i] , H P4 FXT IR 24X H E, 7 21.170%—27.116% Z [8] ; IR AR g
AR SRR R R B A 45 B 34

TEIANAR | FHERRRN 1L A7 AR B B A2 A 1K B 5 B AR I RS RH) 3) R 8 R I HE 0.679—0.761 Z [8], g2 4= K
1M 2E 7 )5 F SSE #E 1.372—1.459, LA 1 i Ae A K gk 25 °F-J7 f1 SSE B/ s A AR & 1) S A X R 25 RS
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FE-5.176%—2.474% LAIN , & W HA 9 SR 0T 3% 25 RS h 0U0EL; B A2 AR 1 1 - AR X HR 25 E 76 -7.916%—
5. 982% 2 [a] , F-BIAIXHRZ LA E,7E 22.650%—24.299% 2 [] . FARMR 45 BERp LA 5 R A0 0 5 R 50 R?
KRR | FIAE LAz R0 R 80, o 4 FhEFR 25 AN K, S B0 LA B AR UL A B A

£3 BHMEPERESHENERXR
Table 3 Model relationships between the regular growth of each species and BDH

LR S PEAN 6 A

e . 5 A B Gioall] Wr?aﬁ

. ; Model Summary Test Evaluation

Forest types Tree Species  Regression model

R? F SSE RS/% E,/% E,/%
EA N A /N InZ =-2.560+4.055InD-1.040( InD) 2 0.675 60272 1.744 -1.519 3.902 27.116
Mixed forest F#E InZ =-2.362+3.3881nD-0.762(InD) 2 0.651  63.302 1.618 3.200 5.195 21.170
1Lit% InZ=-2.750+3.935InD-0.962(InD)* 0.753 119.168 1.997 -5.001 -10.591 24.442
N T#k Plantation TE I InZ =-4.395+5.730InD-1.432(InD) 2 0.738 81.587 1.459 -5.176 -7.916 24.299
PRI e InZ=-1.582+2.673InD-0.645(1nD) > 0.679 71.803 1.416 2474 5.982 22.650
Natural forest 7 InZ=-2.828+4.448InD-1.128 (InD)> 0.761 120.857 1.372  0.007 -1.042 23.366

2.3 TR -RMETR S MR 4 0 i R

FIF 2.2 A i e DR AR R D R Wi 48 A S A TR AR A g AR A RN A5 174 TR 58 bk 5 R SR b 149 Ml 42 5 4
(DBH>5) , HER 7 R - A HETR AR T8 A TR | FIHE R SRR B LA R SR MR AN [R AR 1) 37 R B 52 9
(K4,

o R - P HETR S AR AR ) 00 0 A A 100 DL 3% 4, o 2012 AR V& AR S AE W) R 28.79 v/hm? | FIAERY
MAEYIEN 39.42 vhm? 1A YR B AR 29.11 vhm?, I8 A HEIR S PR P 95 Ry | e LAz 0 A=
Y LR 0.296:0.405:0.299 , S ARAY B4R 97.32 v/hm?®, 5 4N IEHAA-IHEIR AS A v s A AE 1l
¥ B HE TR 29.71% \28.35% \34.55% , 2K 5 4 IR A W B39 1R 30.55% . #F 2008—2012 4F-2Z 1], %
AN TARAE Wy REHG MR N 27.09% , FIME R SR IR AR AR A= W B G R 26.33% , 1A% KSR IR AR AR A ) i 15 R
26.25%,

R4 BWRSEMEFHE

Table 4 Biomass characteristics of each stand

. . 2012 FEMAEIHE 2008 AEARSY B AE 1
s g Pt VI VDT i
. = Stand biomass Total stand biomass Increase
Forest types Tree Species Individual plant . ) . ) .
in 2012/ (t/hm*) in 2008/ (t/hm~) Amplitude/ %

JRASHR Mixed forest TEI P 254 28.79 22.19 29.71

e 180 39.42 30.71 28.35

7 221 29.11 21.64 34.55

Bt 655 97.32 74.54 30.55
AT Plantation FAUEN 649 51.42 40.46 27.09
FARHK Natural forest [ e 615 76.46 60.52 26.33

1% 625 76.87 60.89 26.25

FESEIEAS E A AR Y 2008 451 2012 AR AR Wi RO K T LA 48 B SR, SR 2R
T fith B AN BE 0, HV& AR - MR SS AR TR s A TR | RE R SR R A M B L A% TR SR R A R %) Al fih o T [0
fikfie 1 At L L& 5,

1 2012 4F | V& AN -M MEIR AS PRI BR A 9 49.03 kg C/hm?( 36 5) , & MFA N T ARAYBR A% M 26.38 kg C/
hm? | FARE TSR U PRI B At B4 26.38 kg C/hm’ , 114 KAR UK A= PRIV it £ 4 26.38 kg C/hm® 7§ HHFi-#7#iE
TR Sa [EfRTE N 11.49 kg C 5a™" hm™, i 2 5 TIE AR TR | FIHER SRR A MORN LLIA% AR IR AE AR [ flk
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T JETE S AR 2.04 45, 2 FIHER SRR AE AR 1.48 1%, 2 1A KRR A 4K 1.39 £5

T RN A HEIR SRRV IR | M 1A% %) [ Bl 1253 591 8 3.39.4.25.3.85 kg € 5a™" hm™, 341 43 51 Ky
29.74% 28.36% 34.52% , &M N TARE B A 5.62 kg C 5a™" hm™ | B8 27. 09% . 4 HER IR U= bR [ B
HoM 7.78 kg C Sa™" hm™ B[ 26.34%, 114 KIRUK AL MR E R B R 8.25 kg C 5a™' hm ™, W41 26.24% , J50t
PR BT S AR TP A | FTHRE | 1L A [ e P 388 W 53 3] 8 1 O X6 R AR Y 2. 65% ,2.02% \8.28% (£ 5)

RS 2008—2012 FHRAK ERREE S
Table 5 The carbon fixation ability of the forest in 2008—2012 years

- P o
s s I e Sl o e 5 e
Forest types Tree Species Density/ (#k/hm) in 2012/ (t/hm?) in 2008/ (t/hm?) sequestration
TR AEHK Mixed forest SRV 254 14.77 11.38 3.39
FIAtE 180 19.24 14.99 4.25
7 221 15.02 11.17 3.85
it 655 49.03 37.54 11.49
AT A Plantation AR N 649 26.38 20.76 5.62
KIRMK Natural forest I 615 37.31 29.53 7.78
7 625 39.66 31.42 8.25

3 ARSI

V5 B - RE TR S ARAE T4 I WA N TR | FIRE SR R AE AR | LLIAZ SRR R A MROELAT — i B2 A 388 77 3k 2 . v it
FA-F TR AR T IS S | RS LU R IO T 45 A I N TAREE AR, F 3 M 42 43 & Hh 6.7% . 12.8%
4.1% SFEME A EH 12.1% 1.4% 11.1% , SRS £ XF 16 AR5 Fi (LA S IR AR A K
WFFE A D], HAR S AR R AR A T4 A 2k, S35 42 4350 &5 8.0% FIT 2.3% , - 354 =i 43l &
15.1% F120.5% . FIREFRILAZ I F- BI04 B 45 L& 0, 330RE AT BB A b AR 25 A R e Jl )

A=y MNABRIERLE 0.05 KF-_E a2 e, A% 2 eR B0 AH DG K 3 R AL R HE 0.703—0.993 22 [, X B
T B B ARLELT T R 257 O AN SSE BN IR 25 RS CSEIAINTIR2E B, SRR 2 4 0HA E, B8R
FERGI B S E R R AIC F1 BIC 3 N A X B0 Al B A5 SR A7 He A, JHE [ U B R4 45 SR Ay
FHAR S AR - KA R R B RPIITE 0.65 LhE, N TR  RIRMA B FR U4 05 BRI 5 28 R* KT
TR TE TP | FIRE L B R0 R B, o 4 PR FR 22 A K, IR F A FRAR UL AR

TE 5 B, T AN B MEIR AS MR d ity L K LA 9 2R B S IR AR I R 29.71% \28.35% ,34.55% , A=K
5 AR PIRST BAE ) 3 0R 30.55% ., V& TR N T ARA P 0RO 27.09% , FIAE R SR U A AR A W i 3 RN
26. 33% , I FAR R AEARAE Y B IR N 26.25% . V5 AR AAHMETR S PR & i | e | LAz 17 [ o 2 184 1 4331
}29.74% 28.36% 34.52% ; P& N T AR B kB 48 08 27.09% 5 1 HE T AR U A AR Bk 185 W 26.34% 5 1B K
SRUCAEAR B LG IR 26.24% , #% EFA-RA METR S AR rf v i s | FME | LAy 1 i 15t 1) 385 1 43 500 v T Xof Rz AR o
i) 2.65% 2.02% 8.28%

Xif T FR A A K AR IR A RGE B A R 2 — BB I8 F L T TR S Mot =0 EL A 48 o A 7 1 1 ik
77 (BN ) S AR F 384 7 RN A A 37 B ST M PR T AR R AR S 25 SRR AR Y B R MR S U A TR
BB AR IS R AR SR R B B KRR TRk 32, BT 3Lk 1 Ak T i bR S b
AR 3 AP BLIAT5 AR HER AR T IR N TR FIHER SR U AE AR | 1A RAR UK AR MRAR 21, AR 5
AL, JE T EGE SRR AR, < 5 1R AR S ARB PITTR A TR 28 T =X 32 B AREAIL ) #E A & | [ ) A 5
HUR AT R [ oAb R A Rl A Rt — 2 AT A IS B 2 TR A . AR ST HERR T PEAE MR B T3,
DA BRI S B LG R — e R R M B R i TR AR RN REIE— AT S L
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