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diversity in Maolan karst forest. The results were as follows: (1) There were differences in species composition of woody

plants in different topographies. There were 78 species of woody plants belonging to 65 genera and 35 families in hillside,

89 species of woody plants belonging to 64 genera and 38 families in valley, and 84 species of funnel woody plants

belonging to 61 genera and 35 families. Mean while, the magnitude of richness index, diversity index and evenness index

was valley > funnel > hillside, while the magnitude of dominance index was hillside > funnel > valley. (2) There were

significant differences in soil physical properties between different topographies (P < 0.05). Among them, soil bulk

density and non-capillary porosity were hillside > valley > funnel, while natural water content, field water holding

capacity, total porosity and capillary porosity were funnel > valley > hillside. (3) Except for total potassium(K) , most

soil nutrient indicators showed that funnel was significantly higher than valley and hillside, that is funnel > valley >

hillside. (4) Redundancy analysis showed that plant diversity was correlated with soil physical and chemical properties, and

plant diversity indexes in different topographies were significantly affected by soil physical and chemical properties. The

results indicate that the complexity of topographic conditions and the difference of soil physical and chemical properties in

Maolan karst forest are one of the reasons for the diversity of microhabitats and rich species composition in this area.

Key words: karst forest, topographic condition, plant diversity, soil physical and chemical properties, Maolan
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Table 1  Floristic composition of woody plants in three topographies
Y Hb Hillside 4 Valley =} Funnel
FH
Family name B E T8 JR %L L JEEL LUk

Genus number

Species number

Genus number

Species number

Genus number

Species number

1#EE Lauraceae
IIZEBE%} Cornaceae
4 Rosaceae
KE B} Euphorbiaceae
¥ RR} Verbenaceae
FNEE Araliaceae
2 Fl Rutaceae
TCHRFFl Sapindaceae
£ 2R Hamamelidaceae
BWEL Anacardiaceae
553FF} Fagaceae

#i®l Ulmaceae
B A Aceraceae

P HRL Rubiaceae
#AF} Simaroubaceae
2Rt Rhamnaceae
BBEEL Juglandaceae
FEAARL Sterculiaceae
T F} Celastraceae
#i#} Ebenaceae
/NBERL Berberidaceae
£ FHF Aquifoliaceae
IR} Sapotaceae
MFHIAER} Pittosporaceae
L1 ALEF Symplocaceae
BA&F} Caprifoliaceae
HEAR} Betulaceae
FIKEL Urticaceae
58} Leguminosae
ZHBFL leacinaceae
HAF Liliaceae
FLPER} Elaeocarpaceae

BAA Tl Elacegnaceae

9

4

9

3

11

4
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gk
Wb Hillside 4% Valley 3l Funnel
R4
Family name Ja 4 i &% g Ja 4 i
Genus number ~ Species number  Genus number  Species number  Genus number  Species number
LI G AZRE Taxaceae 1 1 1 1 0 0
Z& Bl Moraceae 1 1 0 0 3 3
HE 4 IR Myrtaceae 0 0 1 1 0 0
JEH B} Saxifragaceae 1 1 0 0 0 0
15 KRl Sabiaceae 1 1 0 0 0 0
FHS4ER} Ericaceae 0 0 1 1 0 0
L EMEL Rhoipteleaceae 0 0 1 1 0 0
A 2ZBE Magnoliaceae 0 0 0 0 1 1
AKH3El Bombacaceae 0 0 0 0 1 1
FEFRl Guttiferae 0 0 1 1 1 1
A Total 65 78 64 89 61 84
T P HA AL b em®) EHBERTHEA(1.03 g - em™) flls-

AP HE ARAAE Y A 43 B H A A 30 B
(AR AAE W) e e b R T > 808 o0 A, i SR
B 69.8% , = A~ WIE AL Fh £ L %
PR LR B R R SR AR R
PHEARAMY), W R, R YR+,
R S 2% 5 FoR T 2 5 b ) b i /b 2H B
] H.

2.2 NEHFAEY S

Y 2% 2 BT AL, AR TR OB (9 3 & BE 6 502 578 i
2 ALK 5.76~6.41; ZREVEFS B E F W3
ALK 2.69 ~3.03; ¥ 5] B AR # 2% 5 W, A
FEVE M 0.81 ~0.88, H X = /™45 $ ¥ £ 800 1l
A>Tk >y, ANFEMIE SRR IR R B
Z AL R 0.87 ~0.93 , F Iy 3 b > U <) > Al
Ko FEE R, £ 5 EREL 2R Y
JEFEEAE = Fh MR v 24 38 0 R A 45 B R, B b i
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T =1 A 0 35 R 0 b, RN SR B 3 b > 1 45 >
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FEE B4 FLIR 2 90 0 3% > 48 45 > U 2146, AR
PoKE HBERKE  SILERE  BELRES R
AR S >FE A >3
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N HA N 4P B P 4 K A K 7EA A e
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Table 2 Vegetation species diversity indexes in three topographies

FEd F R ERRE ZHEPERREL Yo BERR AL PR EEFE R
Plot Richness index Shannon-Wiener index Evenness index Dominance index
Wb Hillside 5.7621.97a 2.69+0.43b 0.81+0.05b 0.93+0.02a
4+ Valley 6.41+1.05a 3.03+0.22a 0.88+0.04a 0.87+0.05b
W=l Funnel 6.28+1.14a 3.00+0.20a 0.85+0.04a 0.92+0.02a

E: =T AR PR R TR E RS, ARFRIRAEAREER, P<0.05, T,

Note: The same letters within a row indicate no significant differences and significant differences between different letters at 0.05 levels. The

same below.

3 =FhihELEMEMERIEE
Table 3  Soil physical properties in three topographies

. AR &K I Jial e K Ak o4 7l e . EBE LKA
L HH . Natural moisture Field moisture ‘w\}u%r;. f‘ H BZL[%'E Non-capillary
Bulk density Total porosity Capillary porosity .
Plot < em?) content content (%) (%) porosity
(g cm (%) (%) ‘ ‘ (%)
Y Hh Hillside 1.12+0.03a 34.22+1.35¢ 34.55+1.46¢ 57.49+0.95¢ 38.91+1.76¢ 18.58+2.29a
T4 Valley 1.03+0.03b 44.76+0.60b 43.50+2.17b 60.98+1.00b 44.95+1.51b 16.03+1.48b
i3} Funnel 0.99+0.03c¢ 52.34+1.01a 52.15+2.49a 62.68+0.98a 51.53%£1.59a 11.15+1.54¢

M >HEAY ST 2o ISk A AL (164.14 g - kg™)
BER TR (84.52 ¢ - kg") A Hb (46.23 g -
kg!) B R T UM (P<0.05) , B I 3>
S, TSk (8.40 g - kg) & N HFHREFEK
THEZ(5.32 g+ kg) FIdEHL(5.02 g - k') , F4F
L 22 5 R B8, R I R U 2 > 1 45 > Bk il
T3k (600.22 mg - kg) AUERAL N & it B & K TAE
4(272.71 mg - kg ) FIYEHEL (249.90 mg - kg ),
FEA B KT, R R b >SS, I
S(3.68 g- kg I P S REEERTYH(1.44
g-kg!) A SR P ERARE (P>
0.05) , RI A} >HlA > b, Wl (1.49 mg -
ke ) BYBRAL P 7 it i E K THEAF (0.79 mg - k™)
YL (0.79 mg - kg™) P HEA Z 0] 22 A
% (P>0.05), &t R/ R k>4 (i) o Al
F(12.16 g - kg ) M4 K & & 3% KT fk
o, W1 (6.85 ¢ - kg') S (8.90 ¢ - kg [H] 22
SARE (P>0.05) , & i K/ANRINRE AT > 3 b >
Wk W3k (130.73 mg - kg') FIAE 4 (121.45
mg + k") ML K & B K T 9 M (87.88

mg - kg') Sk SRR 22 RN B3 (P>0.05)
TEA/NRI U >SS, Rl A, =
T i I 1= 498 pH (B R /INER BN 3 b > A8 45 > T -, &2
K 80 R A A% > B b > W 21, A% K Rk T =) > 48
A>YeH, FHEA YL 4 N 3R N 4 P FERL P
EFRAR IR S >HE A > Y b
2.4 1Y 5 T EETRL MR LM

XU (1) BT, AT 4 AHE Sl 0 R fE A
43514 0.084 ,0.064 ,0.008 ,0.003, /i s 45 i {5 1Y
90.4% , Tij 2 ShXT PRl 13 R0 2 BT kR
h 98.8% , 5 4 4 B AL PE 9 AH G 1 4 1 3k
0.955.0.944  JEAR FIRFET 18 MEFREE . 7
HEFy B v, 4 b 22 4 1 4 BT Sk 19 07 B B 8 J
WEETERTHE LR S EN 0 S, HEM
AR 7 Sk 7 B ARR B SHP MM IE U C R,
i Sk K Hom IR IE S YR SR TR B
[ RMBRES, MRS MK 1A, pH A& Ak
EBEBE 2 K 5% —H 53 EAMHE X, AL
Ji 4N 4P HRL P AL K, B LB LR
JE . BRI KRS —H oy DG pH A HE



798 OO0 M W

40 %

X4 =M TEAEER

Table 4  Soil chemical properties in three topographies

\ TR NG EENAR apai EAPEE ey UK AR
FEh pH & Organic matter ~ Total nitrogen Available  Total phosphorus - ~ Total potassium
Plot pH value content content nitrogen content content ph(“;ﬂ }::iub content p‘:z‘zb;:n
(g-keg") (g-kg") (mg - kg™") (g-kg") (mg - ke') (g-keg") (mg - ke')

et Hillside 7.32+£0.15a 46.23+4.41c 5.02+1.03b 249.90+88.53b 1.44+0.33b 0.79+0.36b 8.90+2.62b 87.88+23.24b
i Valley 7.24+0.18a 84.52+13.95b 5.32+1.09b  272.71£105.90b 2.30+0.85ab 0.79+0.19b 12.16£2.05a  121.45+£20.84a
3} Funnel 7.23+£0.22a 164.14+18.35a 8.40+1.59a 600.22+38.21a 3.68+1.93a 1.49+0.36a 6.85+1.00b 130.73+£16.03a
A AT FLBREE 555 — HE R il 1E ARG, A HLR 4 %
N & P A AL N AP A K B TLIRE | L
LRI | FR R A K 5 5 R S '

A1 S L Sk R HHEE AL R R
2755 Sk F R WA 20 RE T | 90 S R HE 4 7 3k (1 ~
Je £y 6 7% - HE TR AL VE TR 5 4 Fh £ RE V5 BOH 36 E
P I AT 000 W IERIX, KT 00 WBAE, &
L AN AR DG B R R,
FESE RO FE i A 7 5 E AT LR 4 N
2P 4 K M P M K BfLBEE, BELE
BE B SR A KR IR R K B Ol M G, 5 4
pH 2T AR BAF LB N IE MG, 5 H 3
FHEF A 107, 5 R IR 4 P 4 N o 1 Axis 1 06

P AN T RS AR S KR B A LR
B BALBUE N IEASE, 5 0 pH A H 2 K
K ARBAE LB N TG, ZREPESR B &)
JERR RO THEF 2 07, 5 A AL 42 P
4N AL P A K B ALBEE B LB | [ E]
FKEE AR SRS NIEM K, 5 11 pH &
L AE B FLBRE 25 O ARG

3 Wtk

3.0 AEMEAREMAR G R AT S M
6 W AR PR AP XN S B 32 23O
et REAS R F o W TN AR S B 2 R KOt e
WAL 5 2, B LA W0 A 9 O B 4 3 N B 85 AR
b, AW i AE [ B A AR B AR R AT IR
TR A R 7 45 H R A SRR AIE (28 BB 4, 2018)

pH. pH {i; Bd. %% ; Cp. EELHE; Np. FEEEILIR
BE; Tp. B ALEBLEE; Ne. ASR & K& Fe. H E H5K &
SOM. A AL & #; IN. & N & &, TP. &£ P & &,
TK. 4 K % &; AN. A N & &; AP. H% P & &;
AK. #% K %1 ; Mar. & E$E%; Sha. Shannon-Wiener
TR8L; Pie. WA Sim. (LH AL

pH. pH value; Bd. Bulk density; Cp. Capillary porosity;
Np. Non-capillary porosity ; Tp. Total porosity; Ne. Natural mois-
ture content; Fe. Field moisture content; SOM. Organic matter
content; TN. Total nitrogen content; TP. Total phosphorus con-
tent; TK. Total potassium content; AN. Available nitrogen con-
tent; AP. Available phosphorus content; AK. Available
potassium content; Mar. Richness index; Sha. Shannon-Wiener

index; Pie. Evenness index; Sim. Dominance index.
1 YR ZFEE S TR BOC R 1Y RDA BUT A
Fig. 1

diversity and soil physical and chemical properties

RDA biplot of the rlationship between plant species

Hov e po s BEDY , oAb, IR
Lk, T A O RIRE 0 KT Y AR

JSS
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Table 5 Intra-set correlation of the soil physical and chemical properties with ordination axis of RDA
AP RDA HE/F 4l RDA sort axis

Soil physical and chemical properties

951 % Axis 1 5 2 il Axis 2 o5 3k Axis 3 o5 4 Bl Axis 4
pH i pH value 0.062 8 0.189 6 0.020 1 -0.135 7
7% # Bulk density (g - cm™) 0.424 9 0.444 5 0.198 8 0.045 5
EHILBE Capillary porosity (%) -0.274 3 -0.356 9 -0.226 1 -0.346 1
B FLBRE Non-capillary porosity (%) 0.137 6 0.2515 0.214 7 0.501 6
BFLBRE Total porosity (%) -0.4250 -0.444 4 -0.198 8 -0.045 6
9k 7K it Natural moisture content (% ) -0.449 1 -0.450 9 -0.181 1 -0.207 9
HH (8] $:57K & Field moisture content (%) -0.324 7 -0.362 8 -0.239 5 -0.262 1
A P& i Organic matter content (g - kg') -0.259 8 -0.346 3 -0.347 2 -0.246 7
4 N & & Total nitrogen content (g + kg™) -0.183 0 -0.077 4 -0.379 4 -0.246 7
4= P &8 Total phosphorus content (g « kg™) -0.274 6 -0.070 6 -0.135 8 0.003 4
4 K & Total potassium content (g - kg™ ) 0.165 5 -0.202 0 0.850 4 0.222 7
R N 5 Available nitrogen content (mg « g™) -0.194 3 -0.034 6 -0.499 1 -0.298 5
WAL P &t Available phosphorus content (mg - kg™) -0.364 8 -0.025 4 -0.416 4 -0.136 6
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