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Vertical Distribution Characteristics and Environmental Interpretation

of Plant Species Richness in Maolan Karst Forest
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Abstract: The Karst peak-cluster landform forest in Maolan is a rare non-zonal forest ecosystem with
strong originality and less human disturbance, which is quite different from the normal landform zonal for-
est ecosystem. In this study, the typical sample plot survey method was used to 11 vertical transect plots
in the Maolan Karst forest with an altitude of 620 —910 m. We analyzed the vertical gradient variation
characteristics of the species richness of the top community in the study area, and used redundancy analysis
(RDA) method to analyze the effects of environmental factors on species richness, so as to clarify the rela-
tionship between species richness and environmental factors on the vertical gradient, and provide a theoret-
ical basis for the maintenance and restoration, protection and management of Karst natural forest ecosys-
tem. The results showed that: (1) a total of 511 species of vascular plants belonging to 124 families and

272 genera were recorded in the Maolan karst peak cluster. (2) One-way ANOVA analysis showed that
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the richness of different life forms in the community was very significantly different (P<C0. 01); Multiple

comparison analysis of LSD showed that the richness level of community was overall > shrub layer >

herb layer > tree layer. (3) With the increase of altitude gradient, the total species richness of community

and the species richness of herb layer were significantly negatively correlated with altitude (P <0. 05),

while the tree layer richness and shrub layer richness were no obvious regularity with altitude. (4) Redun-

dancy analysis showed that the contribution rate of soil C/N/P reached 58% , which was the main factor

affecting species richness.

Key words: Karst forest; altitude gradient; species richness; soil physical and chemical properties; redun-

dancy analysis (RDA); Maolan
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Table 1 Basic information of karst forest sample plots in the study area

Bt 5 FE B MFK A i 1) B 4t i AR
No. Transect/m Altitude/m Slope Aspect Plot area/m”
Y1 0—30 620 LIl Foot of the mountain PR Southwest 30X 30
Y2 30—60 635 T Lower part of the mountain P51 Southwest 30X 30
Y3 60—90 653 J1 R #B Lower middle part of the mountain PiF§ Southwest 30X 30
Y4 90—120 675 H17 R #8 Lower middle part of the mountain Pird Southwest 30X 30
Y5 120—150 710 H13# Middle part of the mountain 7§ Southwest 30X 30
Y6 150—180 735 13 Middle part of the mountain Vi Southwest 30X 30
Y7 180—210 769 H1#8 Middle part of the mountain ViR Southwest 30X 30
Y8 210—240 810 1 | #B Upper and middle parts of the mountain i/ Southwest 30X 30
Y9 240—270 851 1 | #B Upper and middle parts of the mountain ViR Southwest 30X 30
Y10 270—300 880 _#B Upper part of the mountain PiFd Southwest 30X 30
Y11 300—330 910 11 T Mountaintop 41 Omnidirectional 30X 30
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Table 2 Statistics of important values of dominant

species in tree layers

AR X T 2 {E
75 Yk Relative
Number Species importance
value/ %
1 &R Platycarya acea 12.17
2 # ALK Boniodendron minus 6.43
3 ] Lithocarpus glaber 6.05
4 Wit # % Clausena dunniana 5.79
5 INFED Celtis cerasifera 4.14
6 AR EW Carpinus rupestris 3.99
7 B Sinosideroxylon pedunculatum 3.91
8 Z Ik K Cyclobalanopsis multinervis 3.91
9 KR TF Evonymus dielsianus 3.61
10 BEAEMW Myrsine seguinii 3.05
11 NI Diospyros mollis 2.77
12 KR Acer oblongum 2.59
13 NRIEHRE Machilus microcarpa 2.43
14 [E 244 Triadica rotundifolia 2.11
15 W ME - CRERE Distylium myricoides 1.62
16 e Bk Cornus wilsoniana 1.18
17 Wl Diospyros kaki var. sylvestris 1.17
18 WM Pittosporum tobira 1.17
19 FBEW Decaspermum gracilentum 1. 09
20 IR IFWR Acer fabri var. rubrocarpus 1.08
21 R PU R AE Cornus elliptica 1.02
22 L HM Da phni phyllum calycinum 1.01
23 WP B Reevesia pubescens 1.01
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Table 3 Importance ranking and significance test results of environmental factors
actor environmental factor/ % environmental factor/ %
C/N/P 58 58 12.4 0. 004 1
C/P 17 17 0.5 0. 050 2
C/N 7.1 7.1 1.6 0.196 3
AL 4.7 4.7 0.8 0. 454 4
SM 3.3 3.3 0.7 0. 460 5
N 2.4 2.4 0.3 0.658 6
1.7 1.7 0.3 0. 740 7
AN 1.2 1.2 0.2 0. 832 8
0.8f ™ o LR,
0.6} ! S o % 0 R T T S S HE I B 5
0.4} P EHEH TR R B (R D). KRR
o 02 CNR i B CN/PAP FI AN/AP 3 1 2245 F 0 1
ol ‘N A RS > W C.N/PLAP il AN/AP % 41 Fh % 5 Ji 19 3%
I N Uil T 12, 2205 H Al 1 00 = 32 92 W T 220 oy
KE)/NR:C/N/P.C/P.C/N AL SM.N.P #l AN,
o4 . C/N/P Xt % = 57 BE (9 5 W0 ik 8 3% K F (P <
'0-6_;_0 Y : "> = 0.01), HH,C/N/P.C/P.H C/N X4 5h £ 5 i
Axis 1 f i 8 S TR O R BT = 40 Bk 58% . 17 % A

TL. FrRZY A E S SL#ARZYA E S E  HL. AR
Py =R 5 S, BET R AN R R ANL B U SML 3K 43
P. 28 N. 24 AL, IR
K3 ANE A B R R W S BTN TR RDA 43 #r
TL. Tree layer species richness; SL. Shrub layer species
richness; HL. Herb layer species richness; S. All species
richness of communities; AN. Alkaline hydrolysis nitrogen;
SM. Soil moisture; P. Total phosphorus; N. Total nitrogen;
AL. Altitude
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