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Abstract: This study established 45 ecological monitoring plots in well-preserved natural forests within an alti-
tudinal range of 400—1 800 m in the middle section of the Nanling Mountains. These plots were classified into
four forest vegetation types based on elevation range and species composition. This study assessed the dif-
ferences in dominant tree species and their niche characteristics along various altitudinal gradients by surve-
ying key ecological niche parameters and evaluating the niche resource utilization hypothesis. Results indica-

ted that: (1) Dominant species varied at different altitudes, with more pronounced differences in species com-
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position observed at higher altitudinal differences; (2) In the evergreen broad-leaved dwarf forest at higher alti-
tudes, dominant species exhibited a high degree of uniformity in resource requirements, accompanied by in-
tense interspecific competition; (3) A weak positive correlation was found between the niche width of domi-
nant species and their importance value, while a significant negative correlation was observed with the coeffi-
cient of variation of importance value. Although niche width was related to niche overlap and similarity, no
clear pattern was established; (4) Species with higher importance values, larger niche widths, and smaller coe-
fficients of variation included Castanopsis eyrei (Champ.) Tutch, Cyclobalanopsis glauca (Thunb.) Oerst, and
Schima superba Gardn. et Champ., suggesting that these species are the primary constructive species in the
middle section of the Nanling Mountains. These findings provide theoretical support for the sustainable mana-
gement of forest ecosystems and the conservation of plant diversity in the middle section of the Nanling Moun-
tains and beyond; (5) The division of resource utilization in forest stands at middle and low altitudes aligned
more closely with the random niche boundary hypothesis in the resource utilization hypothesis of niche theory;

in high-altitude areas, the resource utilization mode of forest stands conformed to the niche priority occupa-

tion hypothesis.

Key words: Nanling Mountains; Niche characteristics; Resource competition; Niche hypothesis
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Table 1 Basic information of sample plots
R 5 TR TR YR i) AL IR
Sampling site Area/m’ Altitude / m Slope / ° Aspe Stand origin
350-1 1200 342 10 xR WM
350-2 1200 344 10 K AR
350-3 1200 337 6 S WM
500-1 1200 494 28 (i) AR
500-2 1200 526 35 [i] AR
500-3 1200 530 30 (i) WM
600-1 1200 619 22 & KA
600-2 1200 604 28 [i] AR
600-3 1200 605 30 K WM
700-1 1200 703 18 k4 WA
700-2 1200 708 22 ENG] AR
700-3 1200 712 20 K WM
800-1 1200 810 20 [if] WM
800-2 1200 792 18 ENG] AR
800-3 1200 785 16 K WM
900-1 1200 900 15 & WM
900-2 1200 904 12 k] AR
900-3 1200 885 15 & WM
1000-1 1200 1026 13 N} WM
1000-2 1200 1013 18 ENG] AR
1000-3 1200 1002 20 K WM
1100-1 1200 1112 18 [i} WA
1100-2 1200 1109 20 L] UGN
1100-3 1200 1103 20 [ WA
1200-1 1200 1210 26 [if] WA
1200-2 1200 1200 22 i) AR
1200-3 1200 1202 22 (i) WM
1300-1 1200 1350 25 N} WM
1300-2 1200 1297 23 K AR
1300-3 1200 1345 30 K WM
1400-1 1200 1462 35 N} A AR
1400-2 1200 1432 30 ENG] JEL A
1400-3 1200 1395 26 /4 J A A
1500-1 900 1558 5 (i) J A A
1500-2 900 1526 32 i) JEL A
1500-3 900 1482 35 [ J A A
1600-1 1200 1622 20 i) A AR
1600-2 1200 1628 22 i) JEL A
1600-3 1200 1648 30 [ J A A
1700-1 400 1700 (i) A AR
1700-2 400 1705 i) SR A AR
1700-3 400 1710 [ J A A
1800-1 400 1778 30 xR J A A
1800-2 400 1789 28 K JEL A
1800-3 400 1792 25 il JEE AR
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Table 2 Importance values and coefficients of variation of dominant tree species at different altitudes
H ZH Importance value / %
ﬁ% V2 A A e e B IR S ki A AR\ TR
0. Valley evergreen  Montane broad-leaved Conlferous., and Evergreen broad-leaved All plots Variance coefficient
broad-leaved forest evergreen forest  broad-leaved mixed forest dwarf forest

S1 10.8 9.0 5.3 5.1 9.3 0.813

S2 8.3 2.1 59 13.3 8.0 0.971

S3 4.8 8.8 6.5 3.3 7.9 0.845

S4 4.8 101 0.1 - 4.9 1.531

S5 1.6 5.6 24 5.9 4.8 1.125

S6 4.0 7.9 1.1 - 4.3 1.625

S7 3.5 51 21 0.1 4.1 0.951

S8 - - 10.5 - 4.0 2.700

S9 3.2 3.4 29 0.4 3.8 0.840
S10 2.3 3.4 2.7 0.5 3.6 0.793
S11 0.9 1.8 5.6 0.2 33 1.365
S12 3.7 3.8 0.3 - 3.1 1.157
S13 3.2 2.7 2.2 0.2 3.1 1.381
S14 0.1 0.1 0.9 13.6 3.0 2.775
S15 15 2.4 2.7 0.3 2.8 1.040

e S1, #itf; S2, HK; S3, Afaf; S4, /NI S5, KiE; S6, £ZA; S7, #Mdktg; S8, fEmHE; S9, il

S10,

Fafid; S11, HAIA; S12, BWFEH; S13, £04H; S14, Bubbif; s15, RMt#. T,

Notes: S1, Castanopsis eyrei (Champ.) Tutch; S2, Cyclobalanopsis glauca ( Thunb.) Oerst; S3, Schima superba Gardn. et
Champ.; S4, Castanopsis carlesii ( Hemsl.) Hay; S5, Manglietia fordiana Oliv. in Hook.; S6, Cunninghamia lanceolata ( Lamb.)
Hook.; S7, Alniphyllum fortunei ( Hemsl.) Makino; S8, Pinus kwangtungensis Chun ex Tsiang; S9, Machilus chinensis ( Champ. ex
Benth.) Hemsl.; $S10, Adinandra millettii Hook. et Arn.; S11, Pentaphylax euryoides Gardn. et Champ.; S12, Diospyros morrisiana
Hance; S13, Machilus thunbergii Sieb. et Zucc.; S14, lllicium jiadifengpi B. N. Chang; S15, Eurya acuminatissima Merr. et Chun. Same below.
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Fig. 1 Non-metric multidimensional scale ( NMDS )
sequence diagrams of dominant tree species at different
altitudes
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B (0.96); A XY K h I A ik (1 3:
E), A 357 5 B B A KA R 247 A -4 i 4%
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Table 3 Niche breadth of dominant species at different altitudinal gradients
VA gk bR Lyl St ] b B RER SR B L R AR A RE
v Valley evergreen broad- Montane broad-leaved Coniferous and broad- Evergreen broad-leaved
] Al plots
No. leaved forest evergreen forest leaved mixed forest dwarf forest
BL Bsw BL Bsw BL Bsw BL Bsw BL Bsw
S1 7.951 2.193 8.034 2.191 8.149 2.182 2.886 1.079 27.338 3.403
S2 6.866 2.136 9.043 2.296 7.965 2.215 4.593 1.753 23.416 3.412
S3 7.631 2.140 8.576 2.303 7.431 2.157 2.906 1.083 26.502 3.412
S4 7.252 2.137 7.279 2.107 1.972 0.686 - - 13.666 2.805
S5 5.429 1.852 6.047 1.990 6.035 1.990 4.577 1.730 20.112 3.239
S6 2.662 1.080 7.720 2.143 2.311 1.151 - - 12.565 2.662
S7 7.647 2.244 9.485 2.361 5.757 1.922 1.996 0.692 23.877 3.327
S8 - - - - 5.535 1.794 - - 5.535 1.794
S9 7.580 2177 9.238 2.260 7.996 2.193 2.882 1.077 26.627 3.384
S10 6.399 1.974 10.351 2.395 9.216 2.302 2.885 1.078 27.856 3.419
S11 5.583 1.851 7.511 2.166 7.386 2.184 1.000 0.000 15.942 3.060
S12 9.852 2.357 8.455 2.234 1.609 0.695 - - 19.483 3.070
S13 5.316 1.795 6.756 2117 3.357 1.382 1.000 0.000 15.712 2.943
S14 2.651 1.037 2.000 0.693 2.528 1.346 3.662 1.498 5.276 2.054
S15 5.310 1.856 8.499 2.266 7.059 2.047 2.709 1.040 21.880 3.236
(0.76); FFFAMRAH (F 4: C) H s BAf ol
-4 (400~700 m) # N . N " . .
E bt N B TS W R S A T RO S (0.84) | AT -
FHRIIRASH (1 200~1 500 m) P | .
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