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Study on the inter-species competition of Sassafras tsumu community in the mid-subtropics and the population density
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Abstract The inter-species competition of Sassafras tsumu community in the mid-subtropics is studied. The results show
that in a steady state, the important percentages of Sassafras tsumu and its main associated species—Betula luminifera
and Castanopsis fargesii are 80.64% ,12.47% ,and 6.89 % , respectively. They share the environment resources in a good
state,but the distribution is uneven. The density effective model is given by using the self- thinning model and adjusting the
optimum adaption, the simulate result is good, reflecting the natural thinning of Sassafras tsumu Hemsl population more
accurately. -
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B ENE BT, REARRMEEES EHAESMNES N HRRERTHREE RS, 6 AFRN L
WA EEKMAAR R, R SERAH Lotka-Volterra FRERIE.

dN,/dt = rN,[1 - (N, + a,N))/K,] (i #j) (1)
Re,i,j=1,2,,n(iF))EDN n MEKE—EAYMH K, RAM WARENE,r, A HREHEEK
oo, T X WERREN, Zrnf WEEE., K, N, EREXPAHREE, A TEEZD
PR /INE B T L S BE 7543 4 B 4% A S bt A 7E AR 2 o 4 3 07 A4 A O 8 0 AR ket 2 SR R bk A S A
ERSEE, UEBMAREREPNRERREE IR K, H, BUAE X Fb—3 4 55 M [ UM L, LU 4 R
kAR SR R B R B R A R AR RN K B, SRETERMIREANE N 608954cm’ /hm’ , J L #E IR
BAME N 482533.96cm’ [hm® , 22 FEHE IR 35 AR N 554887.68cm’ /hm’ , 82 X TP #44HF 2% 4K ¥ 7% 48 1 F
BE HEMEHEARMEREPLTIARZE, TIANEMNZAOHEERHEN RN 8 e, =qa,,
a, REHYEGMRBEINMEFENAESHEA XL REAEEASRMESHERTBE S SRR,

a, = a, = ,Z(P"P”/(,ZP"Z,ZP”Z)M (2)
JRRE S P, AVP, 5 B g Rl i FOFH E 0 ARG BRI RE . BRAREEE T ERE R M X

AR E NS HER, B8 THY B EE OCHXREE) ZKT 48 5 X% E) A0 5
X, ERE A M RS ER P A AERY . AR UEE[E 2R RE L d fME T
L HEEEASBAIENMEEEASHMAMNEEEAEZE(AE D BREEZEEFSRERQ)AIHEA
B S HAEENARIT S RAE ap =0.7245,a5c=0.7245,a,. = 0.8846, a, (i7;)<1 XREAWWBE
BYMNESKTHEES, B EERRETEEETESTFERY  PERD N, >maxK, . A
REHTY t—>oolt,dN,/dr =0 BIXF|F4RE) , BLAT .

(N, +0.7245N,; + 0.8846N. = 608954

N, +0.7245N, + 0.7245N,. = 482533.96 (3)

No +0.8846N, + 0.7245N, = 554887.68
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Tab.1 The important value of Sassafras tsumu and its associated species

s B 18 B o O R BB % X% B/ % HIXE 55 BE/ % HEMEG M %
No. of plots Area of plots Species Relative dominant Relative Relative Percentages of
degree density frequency important value

1 600 "B 44.16 15.07 " 20.00 26.41

He B #E 5.31 6.85 10.00 7.39

WwEH 30.27 38.36 16.67 28.43

2 600 B 47.20 23.53 23.08 31.27

He R % 1.53 2.94 7.69 4.05

LR 34.81 39.71 19.23 31.25

3 600 B oW 62.17 37.50 22.22 40.63

e R 1.08 4.17 11.11 5.45

H R 22.22 29.17 22.22 24.54

4 600 B 64.77 40.74 22.22 42.58

KR #% 1.47 1.85 3.70 2.34

YR 11.49 12.96 14.81 13.09

5 600 B oW 59.83 34.69 26.09 40.20

He R #E 6.35 10.20 13.04 9.86

YR 14.78 18.37 13.04 15.40

6 600 ® R 67.26 46.94 24.00 46.07

He R 0.00 0.00 0.00 0.00

ZEW 7.04 8.16 16.00 10.40



http://www.cqvip.com

W B A . PURFENEEREESRIEAHEERYHMR 165

gk
Hihs ¥ o 1 B m’ W HxREE % %8B % 3 SFES % HEEEBES8/%
No. of plots Area of plots Species Relative dominant Relative Relative Percentages of
degree density frequency important value
7 600 mow 71.82 37.80 18.75 42.79
S Kok 0.00 0.00 0.00 0.00
2 A% 9.39 14.63 15.63 13.22
8 600 - 67.72 36.49 17.65 40.62
B 0.41 1.35 2.94 1.57
o % 6.33 13.51 , 11.76 10.53
9 600 B 57.32 38.46 20.69 38.82
b2 3.86 7.69 6.90 6.15
o B 8.86 13.85 6.90 9.87
10 600 %W 65.08 52.48 27.27 48.28
gt B HE 8.54 8.91 13.64 10.36
7 % 18.21 28.71 27.27 24.73
11 600 wmow 41.20 38.38 20.69 33.42
¥ BEE 20.21 22.22 20.69 21.04
% R% 15.65 15.15 13.79 14.86
12 600 oW 54.79 52.00 17.65 41.48
b B 9.70 8.00 11.76 9.82
% % 12.06 7.00 8.82 9.29
13 500 oW 62.23 30.43 2.00 31.55
Jb B HE 3.20 2.90 8.00 4.70
“wEE 17.48 28.99 12.00 19. 49
f iy BAB N, = 512750, X2 BURRTHNMAREETIN
N, = 79320, N = 43790, i N, . Tab.2 The important value percentages of Sassafras tsumu
N, .N. 45 4 B MR T LRk community of interspecies at steady state
T~ s
RAMEREESHAERD,F L0 SN LN s Ted
@ﬁﬁim%%i% , Fﬁﬁﬁﬁ?gﬂ@ rzumu lumtinifera fargesii
AMEE EFEEKSBRE”L ® % Em hm? 51.275 7.932 4.379 63.586
BRAEWMMCE®R ZERNESHE 19 B A A S5 BES % 80.640 12.470 6.890 100. 000
A AR N 80.64% .12.47% BB R % 73.910 5.950 20. 140 100. 000
M6.89% , BIMRAE, HBEMMBE L E MM, EMNEIKNERS BEANEZLR, BN SCEHREER
#:3 WHAW K EL BRI MERBRBERAERL ., M
Tab.3 Ratios of K value between the dominant species IMERBERAESHBER S8R, A
W m oM Ho B #e 723 RRERTH, BN R RS E

Species Sassafras tzumu  Brtula lumiinifera Castanopsis fargesii Zﬂjﬂ 63.586m2/hm2 , ta:{f_ K, {E, L—j
iﬁz (‘)‘7’2‘2’:’ if;f)f) ;;22(; B0 AIRT , 7 B TR 34 2 40 L L 3t
e o s o BB v o T A 75 A I T S RE 7 40 I B 5F
SRR, XM KRR BT A T BB
A TR AR F % S E A ST S, #— S AES RHS Lotka Vikrerra 3 SR h
K, A RAFEESRR . UHESRERRYM | BRI, WF 2 5, RO 2 R, WF 1 %
F R WRESS RS, @R 2 ESERTH 2 M HWES RN o, 0,5 K, K, H %
AR, K, LA RA, B SR L EBES T, an < KalKs»axc < KalKe B an < Ky/Ka
acn < Kol Ka, U003 B BTHER 500 B ME 2 TERG BESEAT , 935 BUSE AT B 1 TR S (L 3).0
2.2 BROBBEADNE
BIAKHY B B S A E AR F R T A R AR SR MRk A B S AWK S EN LB SR
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AR BREET AN RECYBREKSHBEFEZAXRESD 1 IMHRAARIBRPEEELN—
BAAER, REPSC NS ABSEHNNFEAEEEMAR RS - P EARESFHIEA.
N = explaln®(1 + ce™™) + BIn(1 + ce™™) + 7] (4)
R, N HRHBEEREBR/hm’),: HHEYMBFHER, o B 7 c.r ARESE, r ARNFERKER, X
WERARKRS, NA—FNERAG HERERYE, AFRUREBE " HRE FHAKREER(S)M
WE(H)REFMATHBEARBAGHT AREE W B A% B 8 WA, IF R R Rhae & 2 A Hae .
N = exp(a, H'In’S + a, H?InS + a; H*) (5)
AXF,N BRMBEEEE (B/hm’),S AIKS FHRARREER(cm’ ), H AIRER PR E, a, a;.a;5-
b, b, b; NIEESH, FARAEMBESTR(RE ), EHABGERAEEFTRAEE, NEBRN R E
JE 20 R R
N = exp(~= 0.09800501H° *****In* S + 0.000996 H*****InS + 8.337791 H**'7%*) (6)
R, N FRBEWFEEEE(fk/hm’),S BN FREKRETH (), H ABHREEARAEHEE (n), H

MHEXRE r=0.7013,REFHM Q=274254. 1 , MEHRREDEKF ERBBN AR IBRTEE AN A&,
R4 BMBEMBSERR

Tab.4 The situations in Sassafras tsumu population

m H HH S No. of plots
Items 1 2 3 4 5 6 7 8 9 10 11 12 13

B B /m 13.818 13.906 14.841 13.291 13.219 11.409 13.613 13.422 13.264 18.917 12.150 9.608 12.262
BHREER/ o’ % ' 151.510 154.900 177.910 145.180 138.190 106.340 149.870 144.380 146.910 294.320 129.930 76.030 120.730
o EE/#K-hm™? 183.330 266.670 450.000 366.670 283.330 383.330 516.670 450.010 416.670 883.340 633.330 866.670 420.000

3 /N %

B HREYHBEISZAN MEIESNERSH A, 2R RAEIT T H Lotka-Volterra 34+ 75 2
MRMEZERFXR ANEREZATENBN ST TN 2 ERNEEMED5H0 80.64% .
12.47% M 6.89% ,EX RSB L HB/AY T, MEREBREEES AN, TR EH Y Lotka-Volterra 3
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