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Dynamics of population biomass and its density-dependent regulation in alder and cypress
mixcd forest. Shi Peili and Yang Xiu ( Commission for Integrated Survey of Natural Re-
sources, Academia Sinica, Beijing 100101), Zhong Zhangcheng ( Southwest China Normal

University, Chongging 630715). -Chin. J. Appl. Ecol.,1997,8(4):341~346.
The biomass dynamics, density dynamics, and density-dependent regulation of biomass dynam-

ics in alder and cypress mixed {orest were studied at Yangting County of Sichuan Province. The
results show that the biomass of alder accords with logistic growth in the past 18 years, and

that of cypress conforms to power [unction growth in the past 20 years. The densities of alder

and cypress show a negalive power {unction growth in the past 18 years. In the mixed forest,

density-dependent death is the key factor determining the dynamics of population biomass. The

mean individual biomass is approximalely related to the density by the — 3/2 power law, and
the sell-thinning indices of alder and cypress are —2.33 and — 3.97, respectively. The increase
in mean individual biomass is greater than its decrease caused by population density reduction.

As a result, the biomass of the two populations still increases during the period of density-de-

pendent regulation, and the biomass of cypress population increases more vigorously.

Key words  Alnus cremastogyne, Cupressus funebris, Density dynamics, Biomass dynamics,

Density-dependent regulation.
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THEAEXRER. FETFEWN AR (Alws
cremastogyne) ~ F K ( Cupressus funebris )« &
(Viter negundo) B % ( Cortaria sinica ). ¥ B¢
(Rosa roxburghii ) M1 82 K ¥k ( Quercus wariabilis )
FREZHRER TEB BRI BEANE
By B

BT AE MR MR SE AR A T 1.5 < 10* k-
hm ™2, RN 12, REL A G BT
Bl Vi 4 W — B SR B, DL B At IR
B FEEBRARFERA A TROMRRRE
Al B R 35 HE AR ST MR BE PR AT R 2, IR 10
m A 20 m, 5§ #4400 m?, 5> M3 & SLAGH TR A
B LR RNE MENEE B 8mR
4400 m?.

ARYE . S. Huxley #9487 4 & 2811 (Allo-
metric theory) BRI AHMMARE YR (W)X HE
(DY E(H) A EESE:

F4A . W, = 0. 1565( D2 Ha)* ™%

(r=0.99, p<0.01)

A : W, =0.2045(D? He )™ ™

(r=0.97, p<0.01) )

# (1) Q) KT B R SR AR AR I 4

EYE.

3 RS

MBENEYRDE
DAFPREE R AR AR, F R AEY R
(kg-hm™2) YRR, 4r BHULEREAR AR
FhEEA: Y BERHET 0 2R o] TR

FAARBE A Y BB BT ) 4L B S" RY
i1k (1), 7] A Logistic 7T RLE:

70136.0
Wa = 1+ (2 9762-0.28970)

(D

3.1

(3)

(0< ¢ <18, 7 = 0.98, p < 0.01)
FRAMBAYERES A =104, B
Wa=Wk/2, YRR ER dWa/dt
B ARG R IS, #E £ =10 a BY HAE
BERK, XERAFYRAKGRETRES
FE10~12 a SERAKERF L #.10 5 LA
G, MiE R BEEB YK, dWa/dt B #IR

/N, Wa B WE (5. 20 SEAERAKRMBEEY
B#466.046x10° kg-hm™2, LMY
I Wk {H. TR, AR KE
ENFEERTSIENEYRROOE
B, MESAYEFRTRE

HMARBEEYRE K TRALRTFEE
HIRF R BRI :

We = 302715 + 1763
(0< ¢ <18, = 0.98, p < 0.01)

FAFBEAEYRIEK(0~18 a) 5[4
H2 BB, BB B (8 #R A1), AR B4
YMEMNBEGIH, BT EHRG A
KEBHEYFERME B M E(8 #EL
B, MAMARSENR BhTEEH
FRFEAR Y HE A" R X MR KR (LHE
A, RMpEEpEREME ).
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Fig. 1 Biomass dynamics of adler and cypress trees.

1.%8K Alder, 1. #K Cypress. F 7] The same below.
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IAREE () BB 47, AB IR T
BE(BR- hm™2) R AL AR, B B ARFAAR
FREEE R RERT M SR AN (E 2).

FEACRR I 2 BE BT V) 2R 4 g (81 03 77 22
H:

Da = 12176.15.7% % (5)
(0< ¢<<18,r =-10.95,5 < 0.01)
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Dc = 18295.89;7%5722 (6) HHKTFHEVENMBIERRBXRALR
(0< ¢ <18, =-0.92, p < 0.01) HIFE, P ARIEE: c RIZELKEN LR
RAMBAMBEEEHERRHEEK  LOBIE.

HERAGFRPFEE. NFE_FABNEF
W) 2 MEREE T REAE R B, 9 UG,
RARMBEERERERGET TR MAK
MEFEEAL TR R A FRIRIRT, iR
ABRBHEFHE BB, mAaRDL
FEREMNBGIED, XGRAMMARE
ARKERENBEYRINERTEREN
RE BN THREENSHIERET
HY R ED#FE.
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Fig. 2 Density dynamics of alder and cypress populations.
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A
IgW = 4.2193 - 2.3255lgd
8 W = 16570.224 %35 (8)
(11 < d <60, =-0.98, p < 0.01)
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Cs = 221.25;3‘1‘95, '251514.11738 x 100%
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RAHMAHKIHENBSEEOHLE
Fig.3 Relationship between mean plant biomass (lg W)
and population density (lg &) of alder and cypress.

a) ¥IARFHEE Alder population, b) ¥R F B Cypress popu-

lation.
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Tabhle 1 Regression analysis of mean plant biomass against density of alder and cypress population
HS 8 B 4 If‘i’»wiﬁ 3‘%]5@& ﬁ'#iwl Iﬁvﬂlﬂs gW HBEE ld A Y
No. Age Species SR d w W
(yr.)
1 2 A 1.79 1.02 39.9 0.665 -0.1772 60 1.7782 1.2140 0.08423
C 0.84 - 19.1 0.191 -0.7190 100 2 0.2321 -0.6343
2 3 A 2.26 1.499 113.01 2.3063 0.3629 49 1.6902 1.9443 0.2888
C 1.07 - 27.8 0.3089 -0.5102 90 1.9542 0.3525 -0.4528
3 5 A 4.99 4.27 146.8 3.67 0.5647 40 1.6021 3.1170 0.4937
C 1.63 1.48 47.7 0.5963 -0.2246 80 1.9031 0.5624 —0.2499
4 6 A 6.45 5.71 148.3 4.1194 0.6148 36 1.5563 3.9824 0.6001
C 1.99 1.75 52.1 0.6058 -0.2177 86 1.9345 0.4221 -0.3745
5 7 A 7.50 6.81 197.6 8.2333 0.9156 24 1.3802 10.2245 1.0096
C 2.33 1.94 57.3 0.8815 —0.05476 65 1.8129 1.2815 0.1077
6 9 A 9.31 8.65 237.1 11.2905 1.0527 21 1.3222 13.9476 1.1445
C 3.50 2.64 78.08 1.3013 0.1144 60 1.7782 1.7603 0.2456
7 10 A 10.03 9.78 366.2 15.9217 1.2020 23 1.3617 11.2882 1.0526
C 4.26 3.67 217.9 3.7569 0.5748 58 1.7634 2.0137 0.3040
8 12 A 12.23 10.79 397.14 14.7089 1.1676 27 1.4314 7.7747 0.8907
C 5.49 5.01 407.5 10.1875 1.0081 40 1.6021 8.7908 0.9440
9 14 A 12.79 11.23 535.3 41.1769 1.6147 13 1.1139 42.5449 1.6288
C 6.25 5.97 458.2 13.4765 1.1296 34 1.5315 14.7484 1.2240
10 16 A 13.15 12.64 550.9 50.0818 1.6997 11 1.0414 62.7429 1.7976
C 7.48 6.14 519.4 14.4278 1.1592 36 1.5563 13.3511 1.1255
11 18 A 13.57 12.97 649 59 1.7709 11 1.0414 62.7429 1.7976
C 9.11 8.92 786.9 26.23 1.4188 30 1.4771 27.5154 1.4396

A:KK Alnus cremastogyne, C: MK Cupressus funebris. H:

Mean height(m), D:Mean diameter(cm), W:Biomass of

population(kg*100m~2), W : Mean plant biomass(kg*tree '), d: Density of population(ind-100m~2).

(30<<4<100, = - 0.99, p<0.01)
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=93.15%
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AR A AR, LEEF
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B, FEE AR, T MEERI AR
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4.3.1 HEARSEAYZHERIEX

RATHEASZ B RRNAY ERFERE

T 2 AFHER R R H B ATAL 69
ERAR, X R TRRE B 4
BB B, A4 IR AR B AR R g B
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10 8 RURFARPH TR B0 T PR WG, &
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10 #% LA JG A 6 00 3, 33 % B 7 R B ok i
K, Bh MK AL T IR B 35 S AR IR,
A HRIRS BASE TR XA
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FH $HEARIBRTTHEY RN
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RHMBEEAR IR, BN TFH4EY
BENRFRRAB RS,

ERMBBEHAP, B THATSEE
BTaP AR RATSEE Y
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TR A Y > Fu BEAEY > B R
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