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Rational Operating Density of Mixed Forest of Larix gmelinii and Betula platyphlla

HU Jing-shan, TIE Niu~
(Inner Mongolia Agricultural University ,Forestry College of Inner Mongolia Agricultural University s Hohhot 010019, Inner Mongolia »China)

Abstract:In order to determine the reasonable management density of mixed forest of Larix gmelinii and
Betula platyphlla ,the principle of peak width at half height was adopted to calculate the reasonable man-
agement densities of the stands with different diameter classes (small, medium, and large). The results
showed that 1) by using the correlationship between the diameter at breast height (DBH) and crown
width,linear function was suitable to simulate B. platyphlla ,while quadratic function was the best choice
to simulate L. gmelinii. 2) The maximum density models for the stands with different diameter classes
were established. It was found by simulation that exponential function was most suitable, 3) The reasona-
ble management densities of the stands with different diameter classes that were calculated by the formula
of peak width at half height for small diameter class ranged from 0. 403—1. 336 N,..»0. 725—2. 057 N,..,
for medium diameter class,and 0. 645—1. 469 N,.. for large diameter class. The proportions between the
1,63 1,and 5% 3¢+ 2.

Key words: mixed forest; peak width at half height; maximum stand density model; optimum density;for-

small-, medium-,and large-diameter trees varied among 7 * 2

est management

RG22 X R AT 4208 A BRI A A8 bR 2
— B B RS A R R R bR L RN S AR
SAEREEFVINER . TR ST R
RERE N Ry Al 425 %) 35 2248 A » 38 o 45 il R0 8 & AR 53 1
PR L T DB MR 1 2R K R BT L AT AR 8 b 43 14
Ko AR o B0 285 4 L i R AR A3 i A

5 B #:2020-06-05 {&[E HHE:2020-06-21

R AR 22 PRl 27 25 %0 N TR bR o0 2 AT
T2 O AR B R AR L I TR 32 bR A 25 4 2
LK%«E%&E’J X HAIF 5T 8 A0 3 A S22 i Y A AR
jt 422 PR IX I O e b O H 2 AR A R L

LR S AR SR A Iz L AR LY b
[XE&E’\J 6720, (HAFTE bR 73 B Bl B — Koy 5 2

EGWE  RKICZUE K T R A3 Hb 4J) v S8 R B4R 258 W BIL 1) B 4 5 £ R (2017 YFC0504003-2) 5 % 22 I 1 ME U AL bR AR A8 55

HEH AR5 5 /R T (2020GGO067)
EE/N A

FRAZ B LA . BRSETT I RARE T ROT F5 8 K & . E-mail: 736028346 @qq. com

« BEEH B 4L 2R LRI, PR D R E Kl HF Sk B . E-mail . wangtieniu@126. com



5230

181

RESHA G B AR P 22 VAR AR A S T RE AN BE 52 00
RAEE— R B ), ] R AR b U
IEMR A 50 R 35 5 25 6], R TSRO G B E R
WO, L B E AR G B2 S R I AR
G EERL  XERR Gy A B I A

AT FE LA % 2 P iy 5 A IR S bR O B 5 X
G R HAR 0 i 428 5 e W ) 5 2R o 4 3 A [ 1 o 22 1]
1 2 S o -l i 72 0 i i S ST PR 23 i R A, ]
DA Yty FOT0 P e S AR - 35 0K e e e i 4 S
SN R RS AR PR A B E R N i IX
DL RS S TR SRR T R 28 R A B
£y S (ST

1 R REBIE IR T *E
1.1 HRERHHR

AR 5 i DX A, TR 2% 22 0 VG b 3 AR T bl =) 3
AR, H AR R 121°30" —121°31'E, 50°49" —
50°51'N, 4% 810~1 116 m,4ERF /K& 450~550
mm , 4 25 B R R R IR —50°C, e R
AT IR 40°C AR A IR —5°C L 8 FE TR AT KB 2
WA BROR 2E LR . & ZERT K HIE% , 5
BF A BB K £

IR A AR L F, R R IRE 30~45

cm, IS IE M B (Larix gmelinii ) ¥4 B £ i Ak
N ERRARIER, AW P A FHE (Betula platy-
phlla) T4 (Populus davidi-ana) . T B E
A KRS (Rhododendron sp.) K& (Ledum pal-
ustre) . B W #AE (Vaccinium uliginosum ) % #
(Betula fruticosa)%,
1.2 HRAE
121 #3bixE JEEC 2015 4FBE A 1 PR IA A
[ 78 B4 (50 m X 210 m) , H4 FE 4 %) 43 105 A/h
FEJ7 (10 m>X 10 m) o #S7 FLOK g 42 5 5 i A Y, O
Xof 45 RUORS BE HEAT ARG B0 . P R ER i T, 80 06 ] TR A
A5 520 %0 I TRERL ARG 30 . HEHR 1996 4R IE 1Y
1 BB AR H A 2007 4FBEE B9 2 Pe B HRE L (40 m
X50 m) K 3 BEEH AL 730 60 AS/METT (10 m
X 10 m) 38 3o ] i i B4 A ST e R RE AR, DA T
W 7€ P4 TR S MR SS AR BB R AL

Xf b R R M HEAT B R AG R, 1 S5 9 A A b oA BT
AR (D) =5 cm M Fh 4 PR AR B 56 1
RO R R CRVE X AL BREL . BN o R AR
AT R 3 2.5, 0~12. 9 ecm N/INERIE,
13.0~24.9 cm AHARHJZE,25.0~36.9 cm KK
BHRZE FEHIEAME DL AN 1 Fios

F1 HHEREER
Table 1 Basic information of sample plots
¥ il P AT el 4% S A7 At 2 Eid g =1 o Kl 2% i

T S R S S T T Y S
JE IR A 105 1.05 13.5 13.8 B 33 13 820 0.6 171. 6 1304
EReZIN 20 0.2 8. 14 8.6 FH 38 5 820 0.7 64.8 2 448
AR 20 0.2 9.20 8.2 [ 33 5 814 0.7 69.2 2795
EREAS 20 0.2 8. 62 9.2 1 35 1 823 0.8 58 2120

1.2.2 #IMA-Brea i SPSS 20. 0 # i
a7 AN [ AR o 198 b A28 AR AR e T BR RS TR, B bRy
H A [ A e 1 0 i TS T A5 PR B K
(R

1.2.3 BAGKEE ks .80 % HFHARLE
A .20 % H TR BRGS0 . XF b LA A R gk 17
50, K 36 45 SR 3E o e E RAC(RY) VB O MR R 2
(RMSE) Filfli 22 (Bias) #5 » Hit B AR F .

2 (yi_j/i)z
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RMSE= (2)
Bias (3
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(18 ) - R A AR g bk 4 ) 43 8 AR A 2R () 35
R F5e K5 AR L DT ] 53 4% 4R )2 1 Ry
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Mo B R AT .
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KH.D . .Dy.Dy il hEHAEEZE FR.TR
NAEH BB, PWH HIgETE, H{E% T 2. 235 X
S(H S MR B & B B bR 2 A HT

G EIEEERAELD , D I
2 HR G

2.1 A[ERFR AR R - e AR Y

Ji G PR by 3 S AR A R AR R 2 22 P A L L
EHEA 870 fk, XM ZIEMIAA 1 264 Bk, LA
WL LAAR D S A A8 &t i i S Oy N AR o, g T ]
IARERY I 5 e i i A DG S R LA R BLA
R LR 1 bR BRSO B L B H 5 2 R . S = 0. 793D
—0. 709 ; 1M 24 2 ¥ M by LA YR R BORECR B [l 5
FHHEN:S=—1.789+1. 064D —0. 005D", H % &
oy 0,69 F1 0. 78, M 2 WA, Sig. fHI <
0.05, A A w4t T HEKE P %K, X
Ui B SO B FE I 5 X 0] T, AR S R R
mk 2 fiR.
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Table 2 Model parameters with canopy area of the dominant species in mixed forest of Larch and birch

] T ik 2 5
o S8 - T K4 Sig.
X F 15 Beta

DAL TE b D 1.034 0. 080 1. 050 12. 948 0. 000
2 —0.004 0.002 —0.173 —2.129 0. 034
H A —1.600 0. 662 —2.417 0.016
14 D 0.793 0.019 0.872 41. 205 0. 000
WAL —0.709 0.276 —2.573 0.010

T < %2V R 5 AR S PR A S Wi A 2 1 A 28000 I 0] B J2: M A2 7E 5~ 60 em,

2.2 REKIE

HE T4 20 U6 14 5L b ARECHE X 2 4 A 1Y AN ) g
ol Bl 428 A e T ARUASE AU HE AT R B0 25 SR ANk 3 TR
FIMERIDS 22 it A 2 Ry i i e e R EC(R) 43 3
9 0.67 F 0. 72, ¥ 77 iR 22 (RMSE) 43 51 fy 4. 12
F1 7,00, BUEAH X BEAR , 5200 E 5 15000 6 s 22 (Bias)
AR 1. 44 R 2, 57 RN B R A AR R AF .

3 MEEHREAHBTHEIEMMABER

BREBRBSY

Table 3 Text parameters with canopy area of the dominant species

in mixed forest of Larch and birch

o A AL R*® RMSE Bias
[ #E 135 0.67 4.12 1.44
DAL TR Y 134 0.72 7.00 2.57

2.3 BIAARAEREERINEXRZERE

T AR %2 RS 5 R AR 60 SRR T R
B R AR G2 bR G 52 B 5 B 55 4 588 A Nz 4 B 4
A TR /N R AR R B L A R
200~1 175,100~500 # » hm * F1 100~ 200 ff -
hm % 5 56 1% 18 AR50 L2 510k 1. 08 ~13. 68,8, 19~
26.95 m” Fl 27. 44~27. 84 m” ; W & 35 4+ N 1 Bifi ik

W T AR B 3 R 4 K, 4k A D 00253, 0,258 F
0.432,

AW DL D S H AR R, B R bR G B
N o R DHAE S, 38 57 IR0 A AR ORI B K bR 4y 2
JEE MR- 35 228 4R BRI B IR 5 A, e LA T
A AR R A% 5 Fe ROMR 3 4% B L e B bR RO I
o KRERRZHEE TSN A N,..=
—0.19In(D) + 4468. 28, N .. = — 0. 09In (D) +
3188.70 Al N,..=—0.04Iln(D)+1 169. 81, H i
EMERE ., SEEARBERMES PR,
2.4 AEABRZERINEELEZTERERKRE

H 2 6 A, A BRI AT A3 o/ o R &R
JZ AR 5 KB BE 43 3 292~2 632.,304~952 k
« hm™* Ml 241~350 ¥k « hm ™ *, & F L E 175070 Bl
3Bk 0. 076 ~2.536,0. 105~2. 955 Al 0. 325~
1,659, AT 15t AR 40 & B 2885 95 3 30 [ 4 B
0.434~1. 336, 0. 725 ~ 2.057 N,.. Fl 0. 645 ~
1. 469 N, 5/ B 5 KA P28 % R EORS L A
5:3:2.6:3:1.7:2:1 ik,

K/ o RS AR GZ R o Hie AN TR 2875 8 B4l
TFREAE 25 R NER 7 iR . SRR 2B TR
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Dy H7E 0.5~1.0 fl 1. 0~1.5 Al r i 2. #eA B, NI, 00K 48 35 B it 8o A AT s i
BEIE S A A PR e A SR E M G B B ARBFSE IR AT K-S A, 25 R A& 1~181 3 fis.
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Table 4  Actual density of stand and corresponding indexes of tree crown of various diameter class layers

el 4 v 4\ 3% jE S e W T A9 [
e e S St wEmenT
INER )R 5~12.9 60 200~1 175 1.08~13. 68 0.253
R R 13~24.9 60 100~500 8.19~26.95 0.258
RAR Y7 >25 60 100~200 27.44~27.84 0.432
R5 BEEHEERAMNSZESHEKRE
Table 5 Parameters for the mean DBH and maximum density of various diameter class layers
i i1k 2 8k
TR EX T K5 Sig. R*
EY P 1R Beta
INER)E In(D) —0.19 0. 005 —0.74 —34.79 0. 00 0. 546
W 4 468. 28 351. 64 24.08 0. 00
e In(D) —0.09 0.01 —0.76 —8.38 0. 00 0.571
i 3 188.70 575.32 5.54 0. 00
K#Eg)2 In(D) —0.04 0.01 —0. 83 —3.69 0. 00 0. 643
AL 1169. 81 333.73 3.51 0. 00
k6 ERERERREFESZEFEERESIT
Table 6 Statistics of maximum density and density for management of various diameter layers
B %ﬁ@@ﬁm Mﬁﬁﬁ%%?@ %ﬁ??ﬁm G i
/cm /CBk « hm™ %) /E¥IE
MR )R 5~12.9 292~2 632 0.076~2.536/0. 880 0.434~1. 336
T REE 13~24.9 304~952 0.105~2.955/1. 391 0.725~2.057
N >25 241~350 0.325~1.659/1.013 0.645~1. 469
71 BERERAEREZEREMBESS HHNRIZRE
Table 7 Hypothesis test for normal distribution of density for management of various diameter class layers
BHE Dy 7+ # AL AR/ %% B/ % i £ i BE A o 1% U Jig WA A A 1%
INE L) 0~0.5 184 18. 20 17.01 0.588 0.077 0.148 0.154
0.5~1.0 481 47.58 44, 46
1.0~1.5 269 26. 60 24. 86
1.5~2.0 64 6.33 5.91
2.0~2.5 11 1.09 1.02
2.5~3.0 2 0. 20 0.18
PR )R 0~0.5 2 3.77 0.18 0.415 0.327 0.0 0. 644
0.5~1.0 12 22. 64 1.11
1.0~1.5 20 37. 74 1.85
1.5~2.0 11 20. 76 1.02
2.0~2.5 6 11.32 0.56
2.5~3.0 3.77 0.18
NG 0~0.5 1 5.56 0.09 —0.019 0.536 —0.216 1. 038
0.5~1.0 9 50. 00 0.83
1.0~1.5 6 33.33 0.56
1.5~2.0 2 11.11 0.18

3 kLt

3.1 itig

A 2o Xk R 2% i U AR XD VA B A5 5 e i ) A O

KARMATHH WG K2 BFE IR S B 2 4%
PG AR RIARS T Th7 AR B A b 2 T e Wi ) 5 5 T AR L
A PR R G A A R IT ™ H B 7 ) 23 B Ok 2
MTTRRA B i At 2x . M AR e RO i
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