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CHARACTERISTICS OF ADAPTATION OF GORDONIA ACUMINATA
SEEDLINGS TO DIFFERENT NEIGHBORS

Xiao Chunwang and Liu Yucheng
(Institute of Subtropical BiogeographysSouthwest China Normal University ,Chongging 630715)

Abstract The present study is to investigate influnces on resource availability for “target”Gordo-
nia acuminata seedlings ,their growth, morphology .canopy structure and biomass by their different
neighbors individuals of Pinus massoniana, S ymplocos setchuenensis and Gordonia acuminata
seedlings . Attempts,was also made to find out the main factors of the neighbor influence on the
growth of the “target” individuals in natural gap of subtropical evergreen broadleaved forest. The
results show that the growth and light interception differed significantly among different neigh-
bors: The growth characters of target individuals were poorly correlated with the height, the leaf
biomass. total biomass of neighbors and their light intérception at 10 cm height above ground in
canopy , but were highly correlated with their light interception at 30 cm height above ground.
Therefore , the major factor for growth of the target individuals was light availability of the neigh-
bor shading the target individuals. The growth dynamics of target individuals,in terms of tree
height , number of leaves, leaf area,leaf size,canopy structure and biomass, were significantly influ-
enced by different neighbors. The height and growth, the leaf area,the canopy width and the
biomass of the target individuals were larger in G. acuminata~+no neighbor than those in G. acumi-

nata—-S. setchuenensis those of which were in turn larger than those in G. acuminata+ P. massoni-
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ana. In G. acuminata-+G. acuminata,those characters were smallest. The intraspecific competition
in G. acuminata was greater than the interspecific one.
Key words Neighbor, Gordonia acuminata, Target individual, Morphology , Canopy structure,

Biomass , Competition

BYFEX AR, B EREYHBEYFRRNECHEZ — B HITKEYN
W TAEMERT 1 FARAEYATEFFER G THERTR., TMSEERFHE
¥, LEE B RAEAG THEIERAREES L.

RO SRR T P8 32 hR ERABK A S S A A AR BT =AM AEALR. HESRE
BT AR [ B 23 TR 0 B 36 R R ELAMEX AT R A W IR R B, JF B A T R
RS RN B B8 7 (Grace. J. B. yet al. ,1990; Tremmel,D. c. et al. ,1993) . BFFRR LN
1k 18 U B A M) T A F1 A 72 7 (Trenbath,B. R. ,1974) . $MA =S RE RE, R EHM
AR R K/ B B T B A B B L AR i i) (Mack, R. N. et al. ;1977 ; Weiner,
J.,1982), ﬁfﬁiﬂﬁﬁﬂ‘]ﬁ%;@%%tﬁﬂi{ 1 X H ¥ 2 8] (Jessica Gurevitch, et al. ,
1990) .38 XA & R A I, 7 T A4 R | B A M AL, Ry s A
KANRMCF“BEEF AR HFR” .

AMREFMAEZ LESEHHKERRETAERYBSEEARSTNE, URLFNE
B, SR IRAF R LZ AR, BRIt (O RRESHEm M Zwm aF ARE. 2
FLZE M EARRT SRR L. (3) HMBERAERWAKBTENERHE.

1 HRBMARSHE

1.1 #EH IR S5

REHLIR B T4 2 11 (N106°20" , 29°49'E) Fr 4P i KUK b b, B RAKE T, T & 0010
£k 3L 25 (Gordonia acumenata) . By BB ¥ (Pinus massoniana) 1 Il IK AR (symplocos setchue-
nensis) LA B ] A BE . ARBTMEIR 730m, B BF 12°, 3% 1] N-W16°, kB A 15m X 20m, T 3%
JE B 41. 4em, HHLIK 2. 658% ,pH4. 5, & 7K 58. 56 % , S & 0. 192% , & B 0. 043 %, &4

1.033%.,

FL FA IR AE R B ¥ S0 AR BB/, TE NS08 EE 2B
L B A S 3 AR S, AR TR
1.2 REETRE TR

F 1994 4E 4 B ,iRBREH P E /MR 4 S A KL 60 BROyEERR, HEL S
B 4 EALTE, G 15 kL1 X IRA, Bl EAR KRB (GNO) , HE 3 4148 1 RS ER
553 5 bk BE B A I (10~ 13cm) , K/M ML 5 B 4% (GNP, JII K & (GNS) R 6 2%
(GNG S B 1 Bk a0k, IR H AT A SRR B L A SRR, KRB 4~12 A,
SUBRENGRRE R G AN EERKE ERAM T, BRI itw i B
¥ AU TF 10mm MK B H R BIC RN E . HEREETRERN T EERE, HeK
INRZ T E 50 B  FIAAT EAEEHEA. KA HRE S ERE HRENL
P RPRE Y (HEFD =0. 654X (& X I8 F) +0. 776 (R=0. 995,n=50) ,
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94 4E 7 HF 12 AME T EpME K BN R SR 10cm [H#HE R, 12
AR E T AR R W EEEHFE 10cm M 30em REAM N TREA Y RRE ., FRHE BT
BAEBRSEKE, RET ZAREYETE.

1.3 ¥iEaa

B 4% R M. spss 3k RGE#EAT ANOVA 4347, A Duncan 337 S E H, HH

FRARCERR  FF LT,

2 EREHH

2.1 PAERERMBEBNY

DEMIKARMALEZNEENE HAEYR. S EYE. A EEBR 10cm
30cm BN BEERERZRP<0.01)(EFE 1), TEMAERARE  BIRE . EYERE
ERFTREFMNKAEDRBHM R, HEECEET, TR LFHM )R A N E
M, HSEKTFRA, MR EEE R 10em B R, SRMHBEFRLFZMNEKK(p
<0.01), HERM TR ESEAHEREESRER, AR EERE 30cm LHBLE, D
ERHBEETIRA(p<<0.01). XEEMNIKARLH L, s ALK, Bt
EHRKEEFT 30em TZHK.

¥1 FESHNERFRLHE
Table 1 The growth and effect of light interception of different neighbors

= .
S T BEmE | wepr | UOCAREENELR. A
Light interception in canopy at height

Neighbor Tree height | Total biomass | Leaf biomass | aboveground of ;

spectes (cm) ® ® 10cm 30cm

E® 77.65+1. 74 | 18.3040.56% | 6.50£0. 25° 38.48+1. 27 32.2040. 96

Pinus massoniana
P23 53.8042.33 | 9.9540.57° | 4.83%0.43" 47.71%1.68° 43.00+1. 66°
Gordonia acumenata
JI&RA 42.9542.22° | 11.99+0.93% | 4.37+0.29 50. 34+ 1. 65¢ 23.01+3. 20°
Symplocos setchuenesis
ANOVA * * * % * % * ® *® %
FHYIE . P{E LR IR ZE Average value+ Standard error
B ¥ KF Significant level: NS=p>0. 05 *p<C0.05 **p<{0.01

2.2 ANEBE KL w Bk e RN

AR E S — 4 IE L B BT H T AR A 3% % (Donald ,C. M. ,1958) , X R T 4 B B X 4¢
W, HET R B TEMEREREES L (Caldwell,M. M. ,1987), 3F HiEBE T S 4 K 1
W AS L EEAE Y B S o B E H {7 (Kippers, M. ,1985;Regnier,E. E. e al. ,1989), [H
A EERN T BAR SN ESFEN, RIBLEHR T SRR ERIT Y. S5
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HREHR, BFEERRAR FAERSBBSENESXR AER VKB PR T #
EFAF R TE SRR, AW T W TR Bk Y 0 4 K474 (Parrish, J. A. D. ,et
al. 11982 ;Goldberg,D. E. ,1987) .
2.2.1 ERFHFTMEE

KAFHHERNEEKMLABS"HE, FE2EHFHEHREA(p<<0.0D, HER
5 4t 38 B 5 AR S AR K B S (F=10. 39>F\.01 (3,324), p<<0. 01) (& 1), R HA
], # B Kk GNO>GNS>GNP>GNG, HEMEHKE.12 ARBMER,GNO B
EBT GNG(p<0.05) (& 2), '

GNO A GNS @ GNP O GNG O

g Tree height (cm)

By Month

A1 AASERLEGEERNRERSE

Fig.1 The growth dynamic of tree height of G. acumenata seedling target in different neighbors

KAFNEHBERISUBAUZARFEBEAZE, LRET FAFRF=
21. 29> F, 0,(3,324) , p<<0. 01) (8 2A), GNP M 5 BLFE 4L i LR i 38/, TTREEH N
HHDEMERT EEZEEN . SR, BE = B4 GNS f1 GNO 3243k
B, =% ;GNG FHRER, BEHFAERES EHEEE(E 2,%£2). KK
12 ABEE, BB H A BEEZER (F=4. 015> F.4(3. 36), p<<0. 05) , Fx#* GNS
1 GNO BEE T GNG(p<<0. 05)(F 2),

FRSSEH AL XN ERMERERDIEFEERERF=141. 26>F,.4 (3. 324)
P<0.01)(J& 3). GNO.GNS 1 GNP MM &4 KR, F 8 HETLAR K, i GNG £
28,6 AR EE TR, R R E ,GNO>GNS>GNP>GNG, W# 12 AHER,
BAMKAL I ZERBEFE="T. 63>F,,(3,36),p<0.01),H# GNO,GNS I GNP B #
KF GNG(p<<0.01) (& 2),

/MK S A B E 2B R FE SRR R (F=234. 74>F,.,,1(3,324), p<<0. 01) (&
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Fig. 2 The dynamics of number of leaves of G. acumenata seedlings target in different
neighbors. A graph show currenct number of leaves,B graph accumulative total number

of leaves,and C graph accumulative number of leaves shed on the plant.
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Fig. 3 The growth dynamics of leaf area of G. acumenata
seedlings target in different neighbors

2.2.2 WHEIE
KLFMBEEHEME . BER. EEMHERARZARFASEHERGE 2, HP

GNG BERTHEREK ($<0.05), FA, REMRERLFZHNHERMEHHRYER
ZHARUBERRE 5. ANE 5T, RE 4 FARARGEHEREREREPEST L
#(30~60cm) , FHE/D, X A 86 578 FMEARBE M NG X . (HE,GNG WEHER
MEEHERE/NTHEREKE, BH4.5.6 EHERZERRER . XRFRLFMEBEDZ
w2 EL R R E W, K T bk B ROCREEE .
2.2.3 EWEBN

MR RN EEYE BEZRNEENGE D, K4 GNO f GNS P ki
B BEET GNG(p<0. 05)  FR AL XN MEEEREHRSFBYFHNES) W
JIRA G A& B B/ MY T S8 (P 385 R B A EMR L E R A B3E, RAEK
SEAR H X 4R e R AN U



HERES: AR MER LR BB N AFE 281

B Height (cm)

GNO - A GNP O GNS ® GNG O

Leaf size (cm?)

/N

F 4 Month

B4 ARABEHIAROEERHXDERDE

Fig. 4 The growth dynamics of leaf size of G. acumenata seedlings target in different neighbors
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Fig. 5 Vertical distribution pattern of leaf area of G. acumenata
seedlings target in different neighbors in July and December
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Table 3 The effect of biomass of G. acumenata seedlings target in different neighbors

i BN E WA R HEMR AR /1

Target Tatal biomass Leaf biomass Stem biomass Root biomass  |[Shut biomass root biomass

GNO 21.32+£2.61¢ 10.7941. 30¢ 6. 9940. 75¢ 3.5540. 65* 5.6440. 54

GNS 18.16+2.10% 8. 844 0. 95% 6.1210. 76° 3.2040. 544 5.2310.59

GNP 15. 4140. 79% 7.3940. 44° 5.1940. 47 2.8440.18% 4.4940.19

GNG 9.62+1.62° 4.55+0. 81°¢ 3.69+0.71% 1.3740.19* 6. 39%0. 86
ANOVA * % * % * * % NS

FHEEE  Data of table, X8 + $5#EIR 2 Average value+ Standard error {2 7K F Significant level. NS=p
>0.05 % =p<<0.05 * % =p<0.01

2.3 RLFRAEE A RS WAR AR .

2 4R 30 REBRAY A KRRV S AR AR A R R . TR 4 TR RSk IR B AR
HERAESSERE. AR AR BERGEE R 10cm LBV EM XA/, A
AR S B R 30cm ALBUL B2 B E UM, R AT T AR B AR WY R A R
BHR/NEZRERE RN ESWBEET.

3 Hik5itie

FEAB R, KL R B E S5 WA R R . MiRAKE R, kS8
AR R H A E /L, #EHRE (Newman,E. L. ,1973; Tilman. D. , 1985) A& N L EEE, K
AFERYREHBEEE, N\TIRETRABMY TS, FHAC EETESRIERN.

RRSMEMERK, WEEHWEEBEHVEFHBER BRI EKREKEM
HRE . AR S AR B AR R R 10cm A& G B AR S AR /N, 215 AR T BE
7 30cm B RM XM A . AR RN EY B EABEEIFAREHE
BrAERKMEERE, AR T8 5 2w 80 7T R S IR A KA B Bk A
# £ S4EEE . X5 Goldberg. D. E. (1987),Goldberg. D. E. ez al. , (1987) Miller, T.
E.et al. ,(1987) .Gandet,C. L. et al. , (1988)#l Barnes,P. W. et al. , (1990)% AW s 3R
—¥.,

FRIAT AR B0 & A KB RE R AT LA, BRI E LR
EERER S, RS . E RN RS YR, EAEERERY
B, KA FERE KRBT, BARRARE . HE R K/ A& i8S
RUEH MO NRARSEE RN, 1 EHFE 30em T, 3 KL T E T HER, i
B R ILE S Bk —3 SR MET LR EAE /D, B DB E KRR B RERE
BB T EAAE, SRR R, BRERE ERAAR MR RERERE
W5 R RSk 24T 1B T3k B s 2, B & v 4 v — 3 0t SR AH 400 RE AR LY, T 2Kk
SR EEIE, 6=+ RE, SEMBRMN ST A KM, X TRREE A
HASMEAEERBERSE. HELRHRF, REXTFHRIEHFLTHR,RAKL
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