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Abstract ; To clarify the competition of Pinus fenzeliana community, we investigated the intra- and interspecific competition
of P. fenzeliana in the Hainan Yinggeling Natural Reserve, using Hegyi individual competition indices (CI') model. The
competition intensity was analyzed from the 56 objective trees and 442 concomitant competitive trees within the P. fenzeliana
community. The results were as follows: The intra- and interspecific competition intensities of P. fenzeliana accounted for
31.31% and 68.69% respectively in the total competition intensity, indicating a remarkable effect of interspecific
competition. The value of the main competition intensity was laid out in numerical order, i.e., P. fenzeliana> Syzygiumar
atocladum> Symplocos heishanensis > Pentaphylax euryoides> Castanopsis indica> Lithocarpus amygdalifolius > Syzygium
hancei> Sloanea hainanensis> Rhododendron moulmainense> Syzygium jambos> Schima superba. Notably, the competition
intensity of Pinus fenzeliana decreased inversely with the growth of the DBH, when the diameter of the P. fenzeliana reaches
35 cm, the competition intensity changes very little, and the relationship between the forest stand competition intensity and
DBH of the target trees follows the power function(CI=aD"). In conclusion, this model could effectively predict the in-

traspecific and interspecific competitions of P. fenzeliana. According to the competition model, to ensure enough survival re-
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sources for P. fenzeliana and achieve the purpose of protecting this species, the companion which strongly influence P. fen-

zeliana should be pruned or thinned before DBH of P. fenzeliana reached 35 cm.

Key words: Yinggeling, P. fenzeliana, intraspecific competition, interspecific competition, competition index
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Table 1  Status of objective trees and competitors
POE TN Objective tree TR Competitor
(=3
Diameter scale P FHIR Tt FaktE
(em) #E%C Number Average of DBH Average of height BEEL Number Average of DBH Average of height
(em) (m) (em) (m)
<5 8.00 3.40 2.30 51.00 4.55 4.39
5~10 9.00 7.60 5.18 174.00 6.96 5.84
10~15 4.00 12.33 7.73 78.00 12.42 8.15
15~20 5.00 17.76 8.00 62.00 17.53 8.74
20~25 4.00 22.78 11.25 24.00 22.53 11.52
25~30 9.00 27.17 13.09 24.00 27.31 11.05
30~35 5.00 32.90 16.10 12.00 32.32 12.54
35~40 4.00 37.65 17.00 6.00 37.30 12.33
>40 8.00 55.64 19.75 11.00 44.23 14.86
&1 Total 56.00 - - 442.00 - -
Fx2 BEESMMNMANFEESEE
Table 2 Intraspecific and interspecific competition intensities of Pinus fenzeliana
. P =4 Intraspecific competition Fh ] 35 4 Interspecific competition
[aa Hei
Diameter scale Numb Y N . N I N I N
e unber B A S A
Competitive index (CI) Average of CI Competitive index ( CI) Average of CI
<5 8.00 58.81 7.35 81.14 10.14
5~10 9.00 19.34 2.15 121.03 13.45
10~15 4.00 14.74 3.69 16.42 4.11
15~20 5.00 19.27 3.85 46.23 9.25
20~25 4.00 17.54 4.39 24.74 6.19
25~30 9.00 14.32 1.59 36.35 4.04
30~35 5.00 7.88 1.58 9.72 1.94
35~40 4.00 4.26 1.07 5.65 1.41
>40 8.00 4.23 0.53 10.67 1.33
AT Total 56.00 160.39 - 351.95 -
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Table 3  Species composition of concomitant competitive trees and competition intensities

pecies Number (%) Cem) height (m) cl Average of CI
RALHBE Syzygium araiocladum 59 13.35 15.99 7.83 61.43 1.04
AR LI Symplocos heishanensis 84 19.00 10.79 7.80 52.29 0.62
TR Pentaphylax euryoides 19 4.30 8.72 5.65 30.72 1.62
ENBEEHE Castanopsis indica 39 8.82 19.58 9.79 30.45 0.78
AWM Lithocarpus amygdalifolius 35 7.92 17.70 9.12 29.54 0.84
LI Syzygium hancei 8 1.81 19.84 7.44 22.97 2.87
RN Sloanea hainanensis 17 3.85 5.94 4.31 18.97 1.12
EAFEAS Rhododendron moulmainense 25 5.66 6.45 5.22 15.31 0.61
Bk Syzygium jambos 1 0.23 28.80 9.00 8.21 8.21
A Schima superba 13 2.94 10.35 5.99 8.06 0.62
JE 24 Lannea coromandelica 9 2.04 25.94 12.39 6.02 0.67
P35 X Cyclobalanopsis bambusaefolia 2 0.45 13.80 7.00 4.90 2.45
LRI BN Eurya ciliata 14 3.17 14.39 7.21 4.82 0.34
BRI ARZETF Litsea glutinosa 8 1.81 12.45 6.06 4.67 0.58
KBAIAEBE Elaeocarpus poilanei 2 0.45 6.20 5.00 4.44 2.22
M Lithocarpus caudatilimbus 3 0.68 4.87 4.33 3.94 1.31
N4 Castanopsis tonkinensis 1 0.23 14.60 11.00 3.86 3.86
WEXK Sloanea sinensis 4 0.90 5.70 4.88 3.40 0.85
Bt Ah Celtis cinnamomea 1 0.23 13.40 7.00 2.83 2.83
JEEM- 3548 Beilschmiedia percoriacea 3 0.68 6.93 5.50 2.52 0.84
¥ Tk Acmena acuminatissima 1 0.23 6.00 3.40 2.34 2.34
YR X Cyclobalanopsis fleuryi 3 0.68 9.63 7.67 2.28 0.76
TR IRk Syzygium cumini 3 0.68 12.13 7.50 2.25 0.75
Blith A ] Schima crenata 2 0.45 17.40 6.00 2.20 1.10
W)~ 47 llex austro-sinensis 5 1.13 10.16 7.60 1.73 0.35
FUHiBk Syzygium championii 3 0.68 7.43 7.33 1.71 0.57
R KLLR 1L Cleyera obscurinervis 2 0.45 18.25 7.75 1.54 0.77
Mt L35 52 Aidia merrillii 3 0.68 30.53 11.33 1.50 0.50
WAl Beilschmiedia intermedia 2 0.45 41.85 12.50 1.30 0.65
VRSB Syzygium latilimbum 2 0.45 7.90 6.50 1.21 0.60
Hifth 33 F Other 33 species 69 15.61 10.75 7.36 14.57 0.21
&1 Total 442 100 — — 351.95 —
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Table 4 Model parameters of competition intensity

and DBH of Pinus fenzeliana

&5 Sort
i H ltem
a b R e
Significance
W AT A S A 50.533 -0.754  0.51  P<0.01
P. fenzeliana and stand
WEE AT A SRR AR 34.843  -0.786  0.463  P<0.01

P. fenzeliana and
other species

x5 BEAMEREESHNRAEEHRETN
Table 5 Model prediction of interspecific competition

index and DBH in Pinus fenzeliana

(2 MR LA SRR W AR S L

Diameter P. fenzeliana P. fenzeliana and

(em) and stand other species
<5 20.08 13.32
5~10 10.95 7.08
10~15 7.60 4.84
15~20 5.77 3.63
20~25 4.79 2.99
25~30 4.19 2.60
30~35 3.63 2.24
35~40 3.28 2.01
>40 2.44 1.48

k1 351.95, /4 B TE 4o BE 1Y 68.69% , >k H P E] Y 5%
o A TRl P e G B, WV S BT AL I S
FEN EERAHME, X5 AMLE2 (NS,
2013) ARALLLGAZ (XIIEAE, 2007) R GL FLE A
(TUNHESE | 2015) (TR E 22 CEEMESE , 2010) 19
P OCARL (A AR i AN A K Sh A R v, A i
MR ESAEH BT & e BIARETAE L, LR = AR
TETE DN W b 14 A 25 =0 PR AR T | A 2500 T B
JEE K, KR TR B8 VR SR P REAR B 25 iR
AN (PN 2008) . ABFSTIEA 134 K
IH 63 Fi, S5iGrE HAEMATE S AR L, Horp 2k
RO Rk VAR LB TSR (ERREHE A RS e
FUEIA Y BTG R R AR th T R AR i
[ TR I VA o s NI I ¢ e SR Sy K AL O i
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Fig. 1 Relationship between DBH of Pinus fenzeliana
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