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Analyses of structures and dynamics of treé .layer in different artificial mixed forests of
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d Environment College; b. Forestry College, Fuzhou
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Abstract: Structures and dynamics of tree layer in different artificial mixed forests of Cunninghamia
lanceolata (Lamb. ) Hook. in Dong’ an forest farm of Fujian Province were analyzed. The results showed
that the growth of C. lanceolata in all mixed forests was better than that in pure forest. Among six mixed
forests, average value of DBH ,average tree height and average net productivity per tree of C. lanceolata
in C. lanceolata-Phoebe bournei ( Hemsl. ) Yahg mixed forest were the biggest, which were 19.5 cm,
15.5 m and 0.002 84 m® - a~' respectively. In C. lanceolata-Sassafras tzumu (Hemsl. ) Hemsl. mixed
forest, average value of DBH and average net productivity per tree of C. lanceolata were the smallest with

quantities of 15.7 cm and 0. 001 82 m’® - a~" respectively, and average iree height of C. lanceolata in C.
tanceolata-Cinnamomum camphora (L. ) Presl mixed forest was the smallest (14.1 m). Except the
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function importance value of C. lanceolata in C. lanceolata-S. tzumu mixed forest was smaller than that
of S. tzumu, all importance values of C. lanceolata were bigger than those of mixed tree species in the
others mixed forests. It is concluded that C. lanceolata has a competing advantage in competition with its

mixed tree species in mixed forests.
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AR, RS BASOLE G A THRREERRTES
4, BB PG H A YR, LA B A BRI A T AR B
HN, BB EAREMERTT A 580k
( Sassafras tzumu ( Hemsl. ) Hemsl. ) . 4§ A ([ Phoebe
bournei (‘Hemsl. ) Yang ], 8 M ( Fokienia hodginsii
(Dunn ) Henry et Thomas ). #% # ( Cinnamomum
camphora (L.) Presl]. ¥ 3 &K ( Tsoongiodendron

odorum Chun ) 1 # 7% % ( Alniphyllum fortunei

(Hemsl. ) Makino ] % 4 7 i VR 32 2 2% 1 1R 38 3%
B RSB AT SRR 6 A
Wilo I, 1R HeREAR F A B 4, BF9E T 2K
SEA A R DRI A TIRR
MIARZ NG B AL, LA R 5 I Ak 1 A
PUX LRSI A KRR PR FIREVE s 75 B 24k B 5
B, AR ARN IR SEAR I & PRAC B R 408 4R
H—EWSERKE,

1.1 #RE#HR

B 3E XA TR g R T A TAk P, AN
12 hm® , BB E A IRLR 118° ~119° b4 26°40" ~
27°20 X R R B KR SR X, 42 3
KR 18.8 C , LW E 1 665.7 mm , 255 B
FRE170 d, 2K ER 1 499.2 mm,H 7 H
£ 9 ANEREBRER, SV HHXHBE 19% ,
ARENSL 829.3 h, LAMERHFKELT
TR A 21, S 78 S 2 AT AR 2 B BE i 34 20 ~ 25
em, Y B 20° ~ 25° B4 BT #E A D B #S ( Pinus
massoniana Lamb. ) KARHK, T 1983 SERFEH, 3
T 1984 FFE A - AR A - HIARK
A - BRI A - BRNR AR A -
WAEARBRZR AR - BFRAGIRSHAR T A ARG
1.2 |RFGZE

SR MR SR - BEAIRASAR A -
AR A - BHIR AR A - BRHB A
AR - VAR A - UFRGRIA LA
SEARHATREE A VA, BRRASHRBET 2 M,
BEHETERY 30 m x30 m, BIGRNRE S HIBA B Y
0.18 hm®, FERAMFEHL AT HAKR, W 8 7 A
MR R IR BB R i, e R BR IX N R

WA EE IR

S5 SR A4 ( DBH) I T (H) SHREMS BEAT 43
Ko MFELL3 em K1 MRS, I 10 MR 1 %,
3.5ecm<DBH<6.5 cm; 1 %,6.5 cm < DBH<9.5
em; M#4%,9.5 cm < DBH<12.5 cm;IV4%,12.5 cm <
DBH=<15.5cm; V%, 15.5 cm<DBH<18.5 cm;
VIZ,18.5 cm < DBH<21.5 em; VIZ%,21.5 em <
DBH<?24.5 cm; lI%%,24. 5cm < DBH<27.5 em; IX
%,27.5 em < DBH<30.5 cm; X %%, DBH > 30. 5
emo BELA2 m 1 MER 105 TH 3 m<
H<S m; T,5S m<H<7 m; W,7 m <H<9 m;
N&,9m<H <11 m; V&,11 m<H<13 m; VI%,
13m< H<15m; I%, 15 m< H <17 m; V%,
17Tm<H<19 m; X%,19 m<H<21 m; X% ,H>
21 m,

1.3 HigseE

WRIEEH T AR XN 3 M RLE AR
HEMFMHBY . EAMBRHEARR.V, =
0.000 058 061 860D" 331 o34 5304 . hppyiob 7t oy 34+
BARKN:V, =0.000 102 848 7D" 7841 201355 i
A A R AR R R EAR R
V3 =0.000 052 76Dl.882 161 lHl.(mfﬂGGO Lﬁ/{_\\ﬁqj’l)
HARARB B  H IR o

R ER e AR 7 R BE R e R N ke %
HEAKXGHR:P,, =V/n;P, =V,/n;V, =V x N,
Hefr, VARBREHE (m’) sn B (a) ; V, HBE
HEERE (o' - ) 5 N bk RO %k B
(k- hm ) s P R V- B B AR 2 ) (m® - a7
PAREEGEF f)(m’ - hm ™ 2™,

K F1 45 ¥4 B Z B (structure importance value,
SIV) (TR B8 (function importance value , FIV) F
B FZ(H (dynamic importance value, DIV) ) s
RIRHBEE RSB F B, K, S EEM
AT TR B FhIT ARFIEE LS W B AR X R Th R
HEHETHTHRE AR BN I REE T, B4
P ER SR EEMEE SIV A FIV (54 R B,
AESE 2 Wt S B P O SR B L. L3R 3 ANEEA(Y
BT ARK N . SIV = (HEXERE + XTI +
FAXTAR 1R) /300 FIV = (KAXTBIFR 7% 01 + MAST R
A=+ A A BUAE 7 47) /300 DIV = (SIV +
FIV) /200,
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T b A 5 R AR AE
RSAR SR B A5 TR A AR AR B HAR A ol B B
RARRAERE 1. BE 1AL, ARBUZKIR
Sebkch & R R B B LT — 2R FER
& = ARSI S ARTE | ~ KBERHHMES
7 HEEEDTHEIEN ~ IR, My 12.5 ~
18.5 om; MANMIEN ~ IEGH A, BE
RMIE 18.5 om BRI, BA - ARSI
h AR T AME, TERPOMEV ~
V42, FE WML 15.5 ~24.5 om MM AR
Mtesr Ay R 3.5 ~15.5 em, FEAMEES.5 ~
6.5 cm B/, 2K - BATRMH AR
2R X K, MR 4y fRTE N 6.5 ~ 27.5
cm, EERHIE15.5 ~21.5 em FAA; BAEIUE
T ~ VIGAME, 24 A JE N 6.5 ~18.5 em, £
TR AR 12.5 ~15.5 em BME, 2R - AR
b AU T DX SAME, R 5 SR
9.5~27.5 cm, % 21.5 ~27.5 cm AR L ; #
B 1. VI, KR X Ak, BRa AN
6.5 ~24.5 cm, 2 6.5 ~12.5 cm MERZ . 12

2.1

A - MIEATB A, B ABA T S/ X K
W, R AT 6. 5 ~27.5 om, FE MKIEI2.5 ~
21.5 cm By B AR B> T XA X A,
WA M 6.5 ~24.5 cm, 948 12.5 ~ 18.5
em BAMERRE . KA ~ BURBIR AR, IS AR
1 EAMEK, TR AREEN 6.5 ~30.5 em, it
18.5 ~21.5 cm WAMEE L s i g T OV,
XA X &AA, R 5 AR TR 6.5 ~24.5 em, i
#9.5~15.5 cm ML . ALY, FZAKRK
BRAHTEE N 6.5 ~24.5 cm, FE N KR 12.5 ~
21.5 em MK, B BRI R, HARDPEA
B A2 43 A5 35 B R B X3

p#E 1 RAE L, 6 FHRH P AZARN I
B4y HH 15.7.19.5,17.5.19.3.16. 1 }% 18.8 em,
B FRARMM PR B4 (15.5 ecm) o A
W, B IR A AR R B K ST T LAk 1 2
AAE, Horp A - AR AR A KRB
B o MWAESALH A ST AV A, i TERRK
M A SRR AES A BB A, EHEE,
F I, A - AR AN KSR, F
AN 15.7 em; TR SRR KESMNERE/D,
HHENEM, WA - BARRZAHPEZAK
B KT, PRI R T19.5 em 340, 51

*1 7FIﬁ?&ﬂ#&*kli&&#*ﬂﬁiﬁﬂq:#*l%ﬁ%#]ﬂ&(DBH)ﬁ*ﬁﬁﬁlﬁ”
Table 1 Distribution characteristics of diameter at breast height ( DBH) of tree species in tree layer of different artificial mixed forests and

pure forest of Cunninghamia lanceolata (Lamb. ) Hook. 1

AT Fids REREEEEBE/ B hm~2 Individual number in different classes of DBH - = s E‘%}m}‘z Tﬂﬁﬁ; cm
Forest  Species I I I - v Vi - - - X #j;oml veor;%eBx;l ue
A BA 17 33 50 217 200 208 75 42 8 850 15.7
mA 25 58 83 166 16.6
B A 8 17 42 117 175 175 125 33 8 700 19.5
A 167 158 83 67 17 492 6.9
c &K 50 25 167 200 225 192 117 25 1 001 17.5
2 17 67 133 158 75 450 13.6
D KK 33 108 83 117 158 175 42 716 19.3
R 150 308 117 100 42 8 725 11.0
E ®K 17 125 300 292 292 108 92 8 1234 16.1
WA 42 58 100 200 100 67 17 584 15.1
F  EX 17 50 83 158 250 317 108 33 8 1024 18.8
] 2 167 175 150 67 8 609 12.5
¢ EXK 42 125 333 508 375 133 17 1533 15.5

DA BA- AR C. lar:c:eol.atz—slassaﬁas tzumu mixed forest; B: 2K - HAIRRH C. lar;‘c.eolata-Phoebe bournei mixed forest; C: FZAK -

#REH C. lanceolata-F

ginsii mixed forest; D A - BRI C. L

hora mixed forest; E: FSAK -

T

WIEARB I C. lanceolata-Tsoongiodendron odorum mixed forest; F; ok - BAHRHBAH C. lanceolata-Alniphyllum fortunei mixed forest; G:
ALK C. lanceolata pure forest. I:3.5ecm<DBH<6.5cm; I[:6.5 cm<DBH<9.5 cm; M:9.5ecm<DBH<12.5¢cm; V: 12.5 em<
DBH<15.5 cm; V:15.5cm < DBH < 18.5 cm; VI: 18.5em < DBH< 21.5 cm; VI: 21.5 cm <DBH<24.5 cm; VH: 24.5 em<DBH<

27.5 em; IX: 27.5 em < DBH<30.5 cm; X : DBH >30.5 cm.
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AR B o, BEAR IR S0 BT, - 3 M 72 5% 2
16.6 em L F 5HIBLHEA; KH B2 MW F N
A, PR 6.9 cm, Bl BALT HHIR A
Ao BERBIX—IEHFE T RER th FAE IR Ak 4l
P AR DL BR 2 AP R TS M S, 3F LB
FHSREY AR R REARSHAPEAS
EINEIEXESTE 4 2% SF P NEE- e UL R
AR AR, AR BRTFALA ; TRA A K 8
R, 3 A S YR U, HR 3 B AR
A,

2.2 FEARMR RN BT

KA RSP A RILR SRR M

RAMIFERR 2, B3R 2 WTHI,6 AR A
WM E R —BGH 7 ~ 19 m, HEH
B 1R BEAN [ 5 T A AR SlbK o AZ AR (AR 85 43+ 4 5 L
5~21 m;BRZMMW RS HBES R, Bk -

BEARBAZAR T, B8 13 ~ 19 m WERAAR ;B
KW E TSR 13 ~21 m, W& 15 ~19 m 4~
EREE, AR - HARHP, /5 15 ~17 m B4
ARAEBL AR E S HIEER 3 ~ 17 m, /5
HT~1 m MEBLZ, B - EHIBASH S, #
BA 15 ~17 m FEARNMAR L s B 2 7
B9 11 ~17 m, B 13 ~15 m ML, #2A -
BB ZTA, BN 13 ~ 17 m R AMEE £
B R R TEERN 7 ~ 19 m B #& 9 ~ 13 m g4
AL, A - WHARBALHKT, WEHI13~15m
BIRANMER 2 WA KM E AR N 9 ~21
m, 5 13 ~ 17 m MRERMEEZ, 2K -k
BRZE A, B 15 ~ 17 m AR MEB £ Bk
BEIR RS ATEE N 7 ~ 19 m W& 15 ~ 17 m §93)
FHMEEE . EARMAKS ,BE 13 ~17 m K
MEBZ,

£2 FEBRBEAALEITRIMG AL FAREH A0 E 5 ST
Table 2 Distribution characteristics of tree height of tree species in tree layer of different artificial mixed forests and pure forest of

Cunninghamia lanceolata (Lamb. ) Hook.

A Fhsg REAMBRER I EEE/# - bm~?  Individual number in different height classes o gﬁéﬂ; , ;Fi@ﬁ‘ %a/l m
Forest  Species I 1 il N \Y Vi Vi Vil X X Tomlm ofv :eagch;ghuf
A K 17 33 58 125 202 150 175 850 14.8
ok 8 42 66 42 8 166 16.4
B BA 8 25 17 75 217 300 58 700 15.5
A 25 42 167 75 67 83 8 25 492 9.0
C ik 8 42 42 125 325 342 117 1001 15.0
i 42 233 158 17 450 13.2
D Kk 8 66 100 133 150 217 42 716 - 14.1
3] 67 158 75 225 92 100 Y 725 12.1
E Bk 25 142 150 343 358 178 38 1234 14.9
WA 8 84 117 225 125 17 8 584 14.4
F X 8 33 50 167 358 383 25 1024 14.8
LN i 8 35 75 225 258 8 609 15.0
¢ KA 25 16 33 200 342 592 300 25 1533 13.8

DA A - BERIBAEH C. lanceolata-Sassafras tzumy mixed forest; B: 2K - §§ARIRZZ M C. lanceolata-Phoebe bournei mixed forest; C: K -
BREMWEM C. lanceolata-Fokienia hodginsii mixed forest; D: 2K ~ BRHEAEHK C. lanceolata-Ci wphora mixed forest; E: FZA —
WEAB A C. lanceolata-Tsoongiodendron odorum mixed forest; F; }5AK — RSB C. lanceolata-Alniphyllum fortunei mixed forest; G
KAKYiM C. lanceolata pure forest. [ ;3 m < H<5 m; B:5m<H<Tm; H:7Tm<H<9m; V:9m<H<llm; V: 11 m<H<13 m;
VM:13m<H<15m; Wi; 15 m<H<17 m; Vli: 17 m<H<19 m; IX: 19 m<H=<21 m; X: H>21 m.

XSS G P AS AR 7 B0 B AT He 4
KRBT EARBE R TF A g 2k -
FAIRSEAR LA KA BT, Tk A - BB 3E
MPEARNEKHENEE, 6 FHRSH I, ik,
A AR B L XL A R 4 B 08 5 4 1
$316.4.9.0.13.2.12.1,14. 4 F115.0 m, LBt A S

B RARG, XAAR SR G K E

*o
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A - WARRIH A - BEIRIH A - BRHE
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E1TH

SRR - MAARBZHK A - BFRGRHK
1 AZ A Sl bk o B2 A I 3 BBk 7 1 4 B A
0.001 82. 0.002 84, 0.002 26.0.002 70.0. 001 84,
0.002 60 F10.001 731 m® - &~ IA BAHPEZA
B B R A 7 T B R TR, 4 Bl R Ak P AZ
AT Bk AHE S 10 1.05,1.64.1.31.1.56.1. 62
11,50 £, 4GRS RS AR T3 B bk A 7 ) K
BRI ISR - BARIBA AR — B IR A
Bk - BRI EA - BHIRR A - R

AR HEA - AR AL, HEHE
A R A A 5 RS B A AR, IR AR A
6 TSRl R A RASA TS I PR T

H 3 AT A, RS R AR AR AT
R A B R A% B F- 2 Btk A 7 1 4 A
0.002 13.0.000 31.0.001 33.0.000 83.0.001 68 F
0.001 22 m® - a”", P4y bkse 7= I AR BI/IMIETF
PRI SEA B AR AR AR, LA
HE R R A (-2 BBk 7 BB o

%3 Klﬁliﬂﬁtkliﬁi‘iﬁﬂ&*ﬁ#*%*}%ﬁ'%ﬂz?ﬁ%#ﬂﬂ@ﬁﬁﬁﬁ”
Table 3 Distribution characteristics of productivity structures of tree species in tree layer of different artificial mixed forests and pure forest of

Cunninghamia lanceolata (Lamb. ) Hook. H

IR/ em EHHE/m T R ¥ BEER B
WAy FRk Average Average B/’ H/md at , Mi#t/a B/m® - hm? Jy/m’ - hm~2-a”!
Forest Species value of value of Volume Average net &/I?e  hm Age Volume of Net productivity
DBH tree height productivity per tree umber community of community
A A 15.7 14.8 0.036 40 0.001 82 850 20 38.0 1.90
BA 16.6 16.4 0.042 57 0.002 13 166 20
B EA 19.5 15.5 0.056 78 0.002 84 700 20 42.7 2.14
A 6.9 9.0 0.006 10 0.000 31 492 20
C ) N 17.5 15.0 0.045 28 0.002 26 1001 20 57.3 2.86
i 13.6 13,2 0.026 52 0.001 33 450 20
D A 19.3 14.1 0.053 90 0.002 70 716 20 50.7 2.53
1R 11.0 12.1 0.016 68 0.000 83 725 20
E AR 16.1 14.9 0.036 76 0.001 84 1234 20 65.0 3.25
WA 15.1 14.4 0.033 68 0.001 68 584 20
F A 18.8 14.8 0.051 90 0.002 60 1024 20 68.0 3.40
EPoi ] 12.5 15.0 0.024 46 0.001 22 609 20
G B 15.5 13.8 0.034 62 0.001 73 1533 20 53.1 2.65

DA, A - KB C. lanceolata-Sassafras tzumu mixed forest; B: fZA - HIARIBALHK C. lanceolata-Phoebe bournei mixed forest; C: fFZA -
P

BHIRASHK C. lanceolata-Fokienia hodginsii mixed forest; D: AR - BWRASH C. lanc lat

phora mixed forest; E: 24K —

WIEAIRBAS MK C. lanceolata-Tsoongiodendron odorum mixed forest; F: &K - HlFMIBHK C. lariceolata-Alniphyllum fortunei mixed forest; G;

BRI C. lanceolata pure forest.

2.4 HAAIBRZHNBEDEELSH

B RBEE (1 3 SAEAL B T I R R LR A2 )
AR T B R A TR B S RITH BB
RRAKBE AN TR SRR ERE.
AR BEERSSEEMN K4, ARITER,E
KA ~ BEATRAM , BEARMBR W ERE S
2% 59. 88% Fl 40. 12% , X AWM EEH R T
s MR FBA R ZhREE B4 51 K 47. 35%
52.65% AT AE BB FEA; BARBA
B BhZAR TR 43 W 53. 62% F 46. 38% , FZ A3
AEEEW S FHEOK, B, EEA - BOARRIIK
AR R R, AR A R, HERAK -

BARZME, B FEAESE WSS EERM LA
RHARH S, BRAEREEEME ERRTEA,H
i, AR SR I A AR B2

ERA - BARZH A - BRI 2
A - BFHERA A - W ARBEAMEA - £
KB, AN ETEEEEFIRTHR
AR, AT, 7ER S BOR AR AL ATE 5 IR
fE 4t TR B, Hh, A2 - BARRIHK
A& R E B AR B THA, R
RAETIRACH T4 T4t SR Fstir, Bk, 75 6 "
ARATRIHF, A - ARZHFEARBKE
BB '
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Table 4 Importance values of structure, function and dynamic of
tree species in trec layer of different artificial mixed forests of
Cunninghamia lanceolata ( Lamb. ) Hook. "

GWEEM/% YEEEM/ % SHEEEE/%

Ay FLES Structure Function Dynamic

Forest  Species importance importance importance
value value value
A BA 59.88 47.35 53.62
A 40.12 52.65 46.38
B A 69.12 75.74 72.43
A 30. 88 24.26 27.57
C X 59.47 57.49 58.48
iy s 40.53 42.51 41.52
D ¥A 55.79 64.68 60.24
R 44.21 35.32 39.76
E BEA 55.82 50. 59 53.20
WA 44,18 49.41 46. 80
F BA 57.31 59.07 58.19
LI ] 42.69 40.93 41.81

DA Ak - BARIH C lanceolata-Sassafras tzumu mixed forest;
B: 2K - AMRAH C. lanceolata-Phoebe bournei mixed forest;
C: 1‘47'( BHIBA MK C. lanceolata- Foklema hodgmsu rmxed
forest ; A - BB EZH C lanc
camphora mxxed forest; E; A - Xﬂj’(ﬂkﬁﬁ% C lanceolata-
Tsoongiodendron odomm mlxed forest; F: 2K ~ BIFRGIBIH C.
lanceolata-Alriphyllum fortunei mixed forest.

3 Aesgw

WA R R B EE AR R —, Bk
W AR, B AR IR 700 m L F i E 438
XU P AT A RS, HIR R
FEHAARTAR R R, R 1, 45 k43 o 55 A R AR 16
e R BRTAE , BT P 20 a A K2R I 1 42

HA 19.5 em, FHH BN 15.5 m, 5EALE KK
“ A", MR,

MBRFEE AT , AN LIRS AW
TR ESE T Lk, B, Ak - HARHE
KRB KT , 2 B2 A0 7 A0 78 4 302 sk
191,26 F11.12 f%, W0, FEE B AN, Tib R
PN Vi) 8% S s B b gy
REAL AR SR B 1 ) 3 1, ] B 6 1T DA AR e
A ARG R Y — B A T4 K 1),

AR BB, ZEALA - BOKIRASHR S, 12
B M R B 2R BME TR THFE RS AR 43 31 5
AR A AR E TR S A e, K B B4R R B A

KR TIRSM I A2 A - WOE AW A
A - BRI S , EARR R4 KA F IR
Fi R KBRS A E . B BX—IR I
RMRE AEEENREEZEMFHEAFEG LY
HSERPE

RIS, A SN AEE (g4 S
A TSR B RS S AR R 3
R, BT FES I AT 25 FOGREIR, BEWT KA B R 2
B, XAM TR R R " S5 R
HESE T iX— o AEZAFIBA LY g B O Rl , £E
WERNTAESMEBYE, HHEP, INTFEZA -
ARSI AR B A KB s TRA O B BT,
FESAZ ARSI MTE R B, L, 2 AR - AR
AR IR AR R ST -
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