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The Influences of Underground Root Competition on
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Abstract: Root competition experiment in three woody species was carried out in six plots, each of them was
12.4 m x10 m on Nan-ao Island situated on the east of Guangdong Province near Shantou city. The experiment
site was in the community dominated by Eucalyptus robusta. The seedlings of Eucalyptus urophylla, Acacia
auriculaeformis and Schima superba were respectively planted in 3 plots and another 3 with trenches around the
plots so as to prevent roots from other plants. The growth rate, biomass and root competition intensity for the
seedlings of 3 species were measured after the seedlings had grown fpr 165 days to 640 days. The results indicated
that the biomass increment and growth rate of all the seedlings under root competition were lower than those of
seedlings grown in plots with trenches. The influence of underground root competition on the seedling growth was
gradually decreased with the growth of seedling age, and was then stable when reached to a certain stage. Root
competition intensity of the seedlings of S. superba, E. urophylla and A. auriculaeformis were 0.22, 0.19 and 0.13,
respectively. It was shown that seedling growth of exotic trees E. urophylla and A. auriculaeformis had more
adaptation to root competition than that of native tree species S. superba.
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Fig. 1 Changes in seedling biomass
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Fig. 2 Changes in competition intensity in underground roots in
relation with the seedling age
S: K Schima superba; E: M £ Eucalyptus urophylla; A: KM
B Acacia auriculacformis. B#¢ Seedling age: H: 165 d; I. 238 d; J:
322d; K:448 d; L: 534 d; M: 640 d
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Fig. 3 Effects of underground root competition on
growth rate in seedlings
S:# A Schima superba; E: B M ¥ Eucalyptus urophylla; A: Kt
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Fig. 4 Competition intensity in underground roots
during seedling growth
S: 7K Schima superba; E: B ¥ Eucdyptus urophylla,
A: K8 Acacia auriculaeformis

HYH TROEFERS. ERERTRESRN,
HEOEEK AR TSR BEFC, WA R
BMARAAR 3 MY MAEYENEKERNE
Lk E, TR E N EKEBRMFEFHFME
B8 1 FE 3 BEETREESFERMNREE
IR REAR — . TRIFEGRT, FiA. B
KB 3 O ENERKBEEFRNTEHRESH
B, 24845 514 0.0011.0.0013 F 0.0006, 3 T
B 3% G 5 g7 AR B AR AR K I B W K TR R A
HER, TR TREZESFEDHZEHEER, X
AR AKHARER—BC. MU TREERANE
FHKSTFERF. EFETEED RIS
o, 1B AR BISE S N A, (R R B P, B
% LB T IREFPREMEE S OERY, &
HBEAAREET, L LEEHBAR, Wi E TR
KRS ERI. AREEXNERSNEANHE
AR, reRSEHE T ENTHME K.CaMg
Ka B RME®, T N FEEE, NTHEZES
N THFREFMEERRFZ —. MNHbTFRESXT
3MEREKERRE, KHHHBZRNEE
N, TR AFEHEZBHNERE R, REF—4
BEENFRE R AHAEEE T RHEY, F R
R, B AW ER, 3ok AL T, N
THRNEXHERES.

BEE B R K, BT IR A B AR K
A 3 M E R IR AN D, BT — &R
EEBTPRWE2). AHTRXT 3 FgdHEs
BMEAUEN, MAZIENTFBRERK, B

Wz, KM AR/ (B 4) . BN KM EH
Fhob R4 2B TR TS DTHA, (RS
3 MYt L. BAHEE DR AR B
REPERR, FAR AR, T B T 8 KM AR
EYEEMEES, TRETEASER, HREK
Bk, BB T 2 AR ERKRERAD, T
BRABD.

B2, ShRM B R AR 18 AR B E KT
R, iR A Aga — e B HE
TREES W

& & ik

(11 HuangJH (FiE#), HanXG (F>E), ChenLZ (BARZ).
Advances in the research of (fine) root biomass in forest
ecosystems [J]. Acta Ecol Sin (AE &%), 1999, 19(2):270-277.
(in Chinese)

[2] Ruess R W, Hendrick RL, Bryant]J P. Regulation of fine root
dynamics by mammalian browsers in early successional Alaskan
Taiga forests {J]. Ecology, 1998, 79(10):2706-2720.

(31 ShanJP(PR &), Tao D L(MK3L), Wang M(FE#R), et al. Fine
roots turnover in a broad-leaves Korean pine forest of Changbai
mountain[J]. Chin J Appl Ecol(F Fi 4 & #1])), 1993, 4(3):241-
245. (in Chinese)

[4] Zhang X Q(3k/N42), Wu K H(R T 4), Murach D. A review of
methods for fine-root production and turnover of trees {J]. Acta
Ecol Sin (4E A2 4H), 2000, 20(5):875-883. (in Chinese)

[5] Casper B B, Jackson R B. Plant competition underground [J]. Annu
Rev Ecol Syst, 1997, 28:545-570.

[6] Coomes D A, Grubb P J. Responses of juvenile trees to above-and
belowground competition in nutrient-starved Amazonian rain
forest [J]. Ecology, 1998, 79(3):768-782.

[7] Coomes D A, Grubb P J. Impacts of root competition in forests and
woodlands: a theoretical framework and review of experiments (J].
Ecol Mono, 2000, 70(2):171-207.

[8] Lewis S L, Tanner E V J. Effects of above- and belowground
competition on growth and survival of rain forest tree seedlings [J].
Ecology, 2000, 81(9):2525-2538. .

[9] Strutt L T, Keddy P A. Above- and belowground competition
intensity in two contrasting wetland plant communities {J].
Ecology, 1996, 77(1):259-270.

[10] Callaway R M, Aschehoug E T. Invasive plants versus their new
and old neighbors: a mechanism for exotic invasion [J]. Science,
2000, 290(1):521-523.

[11] Zhou H C(/& B ), Ren H({E#g), Xiang Y C([71 5 i7), et al. The
changes of soil in the processof vegetation restoration on Nan'ao
Island, Guangdong [J]. Trop Geog (7 HbBE), 2001, 21(2):6-10.
(in Chinese)

[12] Wilson S D, Tilman D. Plant competition and resource availability
in response to disturbance and fertilization [J]. Ecology, 1993, 74
(2):599-611.


http://www.cqvip.com

