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Composition and diversity of understory plant species in subtropical
forests under different canopy openness
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Abstract: [Objective) This study investigated composition and diversity of understory species under
different gradients of canopy openness to provide new cases for the research of maintaining species diversity
and scientific basis for introduction and utilization of wild plants. [Method) Data collected from 2 hm* sam-
ple plots in Yinpingshan Nature Reserve of Guangdong were analyzed. The canopy openness (CO) is divid-
ed into three gradients which are the first gradient (CO<C10%) ,the second gradient (10%<CCO<<20%),
the third gradient(20<<CO<C30%). The heterogeneity will be tested between composition and distribution
of understory plant and different canopy openness by Multi-response permutation procedures (MRPP). The
correlations between canopy openness and several variables including number of individuals,number of spe-
cies,evenness, Shannon-Weiner diversity index,skewness and kurtosis were investigated. Indicator species

analysis (ISA) was also conducted to test the indication of understory species to different canopy openness
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classes. [Result] A total of 161 plant species were observed in the understory of studied plots, belonging to
129 genera in 69 families. Species were evenly distributed. Multi-response permutation procedures (MRPP)
revealed significant differences in composition and distribution of understory plants under different canopy
openness. Canopy openness was significantly and positively correlated with evenness (P<C0. 05) , while neg-
atively correlated with skewness and kurtosis. ISA showed that a number of understory species had indica-
ting function for low and high canopy openness. [Conclusion) Heterosmilax japonica and Evodia lepta
had significant indication effect for low canopy openness (P<C0. 005) ,indicating that they were more adap-

tive to low light environment, whereas Syzygium jambos was more adaptive to high radiation environment

with significant indication effect for high canopy openness (P<C0.01).

Key words: canopy openness; understory plant;plant diversity; multi-response permutation procedures

(MRPP) ;indicator species analysis
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Fi i gk 2k Bk (Adiantum  flabellulatum ) . I
(Gahnia tristis) YR B EZ(E Y KT 3.6, FH ¥
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Table 1 Composition of community-level understory species in Yinpingshan Nature Reserve of Guangdong
K i T wEL g T/
Growth form Species Abundance (4% « hm Frequency v
Denslty

HA Herb WISE Gahnia tristis 47 940 20 3.7
A Herb 113 Piper hancei 59 1180 7 2.3
B EA Vine EM 446 Mussaenda pubescens 27 540 12 2.2
A # 2 Graminoid WAT M Lophatherum gracile 67 1 340 7 2.5
K ELZ Graminoid T2 Miscanthus sinensis 56 1120 7 2.3
%2 Fern HE Dicranopteris pedata 1027 20 540 22 28.3
W2 Fern Fi kLR Bk Adiantum flabellulatum 502 10 040 30 16. 2
W2 Fern 5 B Wk Blechnum orientale 69 1 380 19 4.1
W2 Fern A M-85 15 Bk Lindsaea orbiculata 53 1 060 10 2.6
W2 Fern NN Pteris semipinnata 33 660 11 2.2
# K Shrub JUH Psychotria rubra 267 5 340 42 11.9
# K Shrub $F ks Litsea rotundi folia var. oblongifolia 197 3 940 30 8.6
¥ K Shrub FIW Sarcandra glabra 75 1 500 18 4.1
#E K Shrub RR<= A Ardisia elegans 42 840 15 2.9
WK Shrub M 45 Ficus hirta 17 340 13 2
KFiEA Liana WX Ifil B Millettia dielsiana 60 1 200 12 3.0
AKFEA Liana By e Tetracera asiatica 40 800 9 2.1
e R4 Tree seedling W41 Adenanthera pavonina 39 780 10 2.2
B3 WE K Climbing shrub B JE )X Desmos chinensis 42 840 15 2.9
B WE K Climbing shrub ¥ ## Heterosmilax japonica 38 760 12 2.4
TR Tree seedling A8 A Machilus chinensis 351 7 020 15 10. 6
Fe R4 Tree seedling TR BB Scolopia saeva 24 480 15 2.5
T ARSI Tree seedling 1% Syzygium rehderianum 55 1100 16 3.4
T ARSI Tree seedling M E R Pithecellobium lucidum 34 680 19 3.2
Fe K41 Tree seedling B8 Aporosa dioica 25 500 15 2.5
T ARSI Tree seedling =X 3 Evodia lepta 32 640 13 2.4
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Fig. 1

Dominance-diversity curve of understory plant species in Yinpingshan Nature Reserve of Guangdong

R2 IFERALULBARPEARAKREFE TR TEWAR ZF1EH MRPP 016

Table 2 Multi-response permutation procedures (MRPP) for species composition and diversity under

different canopy openness in Yinpingshan Nature Reserve of Guangdong province

BE X} H#¢ Pairwise comparison T A P
2 vs 3 —0.397 925 88 0.002 592 27 0.283 722 24
1vs2 —5.716 593 35 0.040 754 72 0.000 458 01
2vs 3 —7.210 538 62 0.098 619 28 0.000 060 62

3.2

TE T (8RR 4L 0] 7 B A A e v ik 5 A (B2 2R 20 VA ) 5 P — Btk i e T4k 5 P (B3R 78 4L 1) 2 55 Py S 25 1

Note: T denotes separability between groups; A denotes homogeneity in a group; P denotes significant difference between groups.
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Fig. 2 Relationship of understory species diversity and canopy openness in Yinpingshan Nature Reserve of Guangdong
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Wit AR SEE T 118 38 R, PR T R 4 1 0 A e T 38 5 1 AR
fho B3 AT A T A A MR Sl T R Y LD Bl A
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] 5 57 CIE 28 43 A 1 D B2 oy 0L D FE SR 3D,
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Fig. 3 Relationship of understory species skewness and kurtosis with canopy

openness in Yinpingshan Nature Reserve of Guangdong
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3R MRPP 656 45 58 DL R A& I BE 5 e 2
JERISCFR g 7n 1 ARIE T B X AR A 23 A B 52 )
HATgeit 22 2 50, gl i ISA gk R A X 3 4
ARTETF A6 B 8 s A VR E— 20 20 M. ISA J30
ZER (R 3DRYLA 6 MAEYI XA 1 B6 R A MG T
JEAT B2 AR R MR (8 7R B > 23, P<<0. 05) , Heth
Y ## (Heterosmilax japonica) . — X 7 (Evodia
Lepra)XF 5 1 6 B ¢ B0 3 A% 12 2 i 46 75 /E T (F8 7R

fH>>45,P<C0.005), XI55 3 & Bk W& 75 /n 1 H
IR A 4 Fh (38 86 >22. P<C0. 05) . H v il Ak
(Syzygium jambos) 3= B 5 3 1) 48 /8 A€ H (45
RME=>38, P<0.01), T Xf 27 2 #f B WA ) Fh xof
Hil B EH MR ER . XU IR T iy 3L ¥y fh B AE
B BRGETF RS BE N A 23 2 1 B ARG T B 1 AR
AAT 55 B 5 1) SR I B 48 7 AH AL I el 2 B 05 A A
I ELMRIEE T BE AN 5] AR (9 38 75 P Fl R ) ELAR R
A ) A P L REHE 7R — BB B I MR T

R3 ITREARMUBRARPEABREAE THEDERMUEETE>20
Table 3 Indicator species (with indicator value >>20) in understory plants under different
canopy openness in Yinpingshan Nature Reserve in Guangdong
i £ R MR TF BE S5 R[N p

Species Growth form Canopy openness class  Indicator value
4 FE 3 Heterosmilax japonica P RE K Climbing shrub 1 58.1 0. 001
=3 Evodia lepta Fe R4 Tree seedling 1 45.1 0.002
B IR Pithecellobium lucidum Te AR 41l Tree seedling 1 39.6 0.031
WiBk Syzygium jambos Fe K& Tree seedling 3 38.5 0. 007
W BRI Dalbergia hancei AKFEA Liana 3 33.4 0.018
TPk Syzygium levinei T R4 Tree seedling 1 33.3 0.005
BB &= A Ardisia elegans # K Shrub 3 33.0 0. 064
TR R Scolopia saeva TR Tree seedling 3 30.6 0. 085
E M 446 Mussaenda pubescens E R EA Vine 1 29.8 0. 066




70 PO AL A BB K 2= 24 4R (A AR B D o 44 3%
47 3% 3 Continued table 3
4 R R FF HE 55 21 EiN ) p
Species Growth form Canopy openness class  Indicator value
W MLT Uvaria grandiflora AJFEHEA Liana 3 25.4 0.036
& )\ Desmos chinensis 24 HE K Climbing shrub 2 25.2 0.201
+ K% Smilax glabra AKFEA Liana 1 25.0 0.014
SN W Pteris fauriei W2 Fern 1 23.8 0.023
Wk 4 Rhodomyrtus tomentosa #EAK Shrub 1 23.1 0.111
¥t B4 Styrax suberi folia T R4 Tree seedling 3 22.3 0.154
1B B 55 Bk Athyrium foliolosum W2 Fern 3 22.2 0.036
1 #8 Melodinus suaveolens KT HEA Woody vine 2 21.3 0.115
HISEHE Byttneria aspera K JRBEA Liana 3 21.2 0.121
MIYSTE Gahnia tristis F R Herb 1 20.7 0.575
INERBR Brainea insignis W2 Fern 1 20.0 0.077

TE ARG S o h 1SR ATAOGE HFJE (<C10260) 2 AR S MR (10 26 <<CO<C20 %) 3 AR 3R Ry AR ss FF 1 (2096 <<CO<30%0) .
Note:Canopy openness (CO) gradients: 1. CO<C10% ;2. 10 %<CCO<C20% 3. 20 % <<CO<C30%.
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