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Understory Plant Diversity Characteristics and Influencing Factors of
Four Common Plantations in South China
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China; 3. College of Forestry, Guangxi University, Nanning 530004, China)

Abstract: In order to understand understory plant composition and diversity characteristics and their influencing
factors in mature plantations with long-term vegetation restoration, four types of plantations (30 years old) with
similar environmental conditions (slope, direction and altitude) in the Heshan National Field Research Station of
Forest Ecosystem were investigated, including mixed Eucalyptus plantation (EE), Acacia mangium plantation
(AM), mixed native species plantation (NS), and mixed coniferous plantation (MC), the compositions and
diversities (Shannon-Wiener index, Simpson index and Pielou index) of understory vegetation were analyzed. The
results showed that the types of understory plants are abundant in the plantation with vertical structure of
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tree-shrub-herb layers. At the shrub layer, the community composition in EE was similar to MC, so did in AM and
NS. At the herb layer, the community composition was similar between EE and AM, and between NS and MC,
while the community composition was significantly different between EE and MC. Stand type affected understory
plant diversity. The diversity of shrub and herb in AM plantation was significantly lower than that in other three
mixed forests (P<0.05), and the number of shrub species and individuals in AM plantation were the lowest. The
MC plantation had the highest understory species richness. There was a positive relationship between canopy
coverage and understory diversity (P<0.001). The distribution of understory vegetation was related to contents of
soil nutrients, contents of different forms of nitrogen were related to the understory vegetation in EE and AM.
Available phosphorus and total phosphorus contents correlated to species distribution in NS, while species
distribution in MC was related to pH and total potassium. The NS plantation had the highest diversity and
evenness, also the lowest dominance, performed best in maintaining the understory diversity. Therefore, the
mixed forest of native tree species was more suitable for the construction of ecological public welfare forest or the

stand transformation of some coniferous forest and monocultural forest of exotic tree species.
Key words: Plantation; Understory vegetation; Biodiversity; Canopy coverage; Soil factor
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Table 1 Basic information of four plantations

A1 A S RN Leguminosae) Sh KW £ MO 2
1) 1 R B o B P, 2 B AL 35 R A (Schima
superba). ZT4fk(Castanopsis hystrix). ‘X /7##(Michelia
macclurei) 137 (Cinnamomum burmannii); %Ak
PLL A (P. massoniana). JEHbAA(P. elliottii) FlAZ A
(Cunninghamia lanceolata) = .

E3it] A HIFARE 1% R (m) 4 TR
Type Area (hm?) Canopy coverage Elevation Soil Main tree species
MPHRAZAR (EE) 1.79 - 45~60 4145 Red ZHM-#%(E. tereticornis) + 774%(E. camaldulensis)
Eucalyptus mixed plantation
o HHEM (AM) 4.58 59.23 45~80 2145 Red 5 (541 (A. mangium)
Acacia mangium plantation
FFHHRAZAR (MC) 2.68 75.89 45~75 4T3 Red /2 FA(Pinus massoniana) + 1 sk (P. elliottii)
Mixed coniferous plantation
2 LIRZEH (NS) 3.17 97.00 45~75 Z13 Red /K7 (Schima superba) + £1. 4/ (Castanopsis hystrix)

Mixed native species plantation
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fiti, FHICE 2 HriX (Vario Elemental Analyzer, Lan-
genselbold) il & 1= 18 & A HLAx (TOC) Al 4= A (TN) &
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LI E A R (AP) & &, A ZU(NOS-N) FH XU K
15, HESE(NHAN)HEE i Lk, TR RN A
Ja, SR AR RSN 2 A (TK) &R,
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HORH Pielou 550, p 2 BEtk K Jaccard I BL1 .
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Simpson fL#AFEFE £ . SR 58 2= 5 % 43 Hr (One-
Way ANOVA) G Ak 7 5 AR A5 40 22 B 1 1) 52
FAUARLZE I, X 4 Fhobk N HE) 2 56 M Fa 2 1) 22
P33T Duncan 2 LW, — ozt [EE 54 Al A
FEX R T AEY) 2 A 5, Gt o MK SPSS
21.0 B, YA 5 A e MR T A&
YEE ] Excel 2013 A1 R.3.5.1 #f:»

2 SRR

21 MMEEE

4 FpRI N TR HORE R JZ A E h I
35 %} 52 J& 60 FEY(E 1), H ikt +F 22
Ft29 J& 32 Fh, EARJZA 18 R} 23 )& 27 F, LA
F(Lauraceae) fEA i £ (6 i), (&) 22.22%,
H 1% 4T % (Clerodendrum fortunatum)#k it % (132),
B REL 43.3%; HAZAH 4 FL5JE 5 M, KA
Tl (Poaceae) i 2 Ff, (5 AP 40%, 3 (Dicrano-
pteris pedata) k¥ £ (891), 15 M AR 95.6%.
BT AT 16 #} 24 & 25 FiEY), AR
A 12 1 18 J& 20 Fit, FerbEAR} 5 A, (5 SRR 25%,
7t % Fl (Rubiaceae) - % £} (Moraceae) . #k 4 4R #l
(Myrtaceae) % 2 Fft, 437 i S FHELH) 10%; HEAZE
3%l 5 )& 5, Tl KR ARARH3 ), L LFh
H011) 60%. AHELT H RN TR, B HAH B EEAR
= IS R /> (280) (K] 2), FZEWMORFEEM (lex
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asprella) (111), 5 S FREL 39.64%, 1 HAE 1
W% 2 (1 315), ML REFe ¥ =1, 99.30% K
TH. 2 MM NI 23 R 33 8 36 FiEY, #
KZA 18 B 22 J& 27 i, # BHAI T 2k F} (Phyllan-
thaceae)F Ui £, 43518 5 A1 3 F, (5 A
18.52%A1 11.11%; HEARMEEE 2 (741), Hrh
JL7T (Psychotria asiatica)fi 350 #k, o & k&L
47.23%; HAZEH 6 B9 JE 9, RAFR KB
£l (Pteridaceae) Fl % 45 Bk £} (Lindsaeaceae) % 2
P, ¥ B A EUR 22.22%. EFIFARAR AR 24 B
37 J& AL FiAEY), BEK)Z 16 B} 22 J& 25 Fh, AR
B4 Fh, HEMEN 16%, HERL HREREN K
#F} (Euphorbiaceae). 47 £l (Aquifoliaceae) % F 2
Fh, 3005 SR 8%; ERIEA T29 BRAEY, H
HEAEAT B 373 KR, AR 51.17%; HA

EWNILE 9 F 15 J8 16 FiiEY), HAPRARE 5
B, BEARTRAL 3 A, 2ol b S A 31.25% A
18.75%.
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Shannon-Wiener f8407E 4 MMk /N, 2 L
=, BB AR ER JZ R R b, 2
W 2 4 FIRBIRS S B R B35 22 s Medk
A b5 #H B AR Simpson 5 2B, AR
Mz K E, RHRWAPARE ., wARE G,
Fi BRFN 5 5 4 JE AR 1 Shannon-Wiener 15 % 52]
FEFE % Simpson 5 034 B E KT £ LRI ER
R (P<0.05), THLHsEEFEEO A, B AN[A]
MR TED ZFEEREDAR RS — 2N
=5

2.3 BRI

FRH4#E Jaccard FHABLPEEEE, AHLZRECH 0.00~0.25
I R BEE A B A AL, 0.25~0.50 AR AN AL,
0.50~0.75 A &EAHL,  0.75~1.00 AHRAHLL

M 2 AT WL, 4 PO RIARELAR T BEAR Z R R AR

A Herb layer

201

@@@é

427 Forest type

1AFNLMM PR, EE: Mtk AM: T GAHIB AR, NS 2 bk MC: £ 4k

Fig. 1 Species number of understory vegetation in four plantations. EE: Eucalyptus mixed plantation; AM: Acacia mangium plantation; NS: Mixed native

species plantation; MC: Mixed coniferous plantation.

1500 O LA Shrub layer

m AL Herb layer

| J 11

ﬁ’}i‘i 7l Forest type

=
o
=l

FEEL Number

=)

(I35 %
Donminant index
=3
o tn

4338 Forest type

B 2 4 B N TARMR R HEIRBA LS R Fa 2. EE: bk, AM: T SRR, NS: £ 4k, MC: §Firt k.

Fig. 2 The individual number and dominance index of understory vegetation in four plantations. EE: Eucalyptus mixed plantation; AM: Acacia mangium

plantation; NS: Mixed native species plantation; MC: Mixed coniferous plantation.
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Fig. 3 Diversity indexes of understory plantation species of different forest types. EE: Eucalyptus mixed plantation; AM: Acacia mangium plantation; NS:

Mixed native species plantation; MC: Mixed coniferous plantation. Different letters upon column indicated significant difference among different forest types at

0.05 level.
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Table 2 Similarity of understory vegetation in four plantations

o #EAZE Shrub layer FARE Herb layer

Type EE AM NS MC EE AM NS MC
EE 1 0.500 0.459 0.529 1 0.667 0.400 0.235
AM - 1 0.516 0.452 - 1 0.400 0.313
NS - - 1 0.444 - - 1 0.563
MC - - - 1 - - - 1

JEHEYHETE AL R BT 0.75. FEEARE F,
o B MBS 2 K1 Jaccard 1L R A 0.516,
¥R 5y 5 AR SRR B AR 43501 2 0.500 A 0.529,
BIRNZEML fR S £ £k 0.459, IR
55 HMEMN. 2 2R 50008 0.452 F10.444, ¥
N EEARAL AEBARZ T, ek 5 5 5 A B,
2 AR S & HFRIE] ) Jaccard AL R 50551 0.667
F10.563, A EEMLL: £ Lk Sk, 55
AR ¥ 0.400, 5 5 AH AR 5 &t pk A 0.313,
N SN ARL s A bR 5 L AR TE] D 0.235, Sk
AFEARL

2.4 PR HE A2 REAE X R A B R e

Bl 4 NARIRBAR A ST ERIE . HAR
JZY)Fh 2 #-E (Shannon-Wiener $i5 £ (1) [=] V= 53 #fr
Bl I b7 A AR B3R A B2 O 58.6%, £ Lkl
97.0%, %I 75.9%. FRAKHRPAIE 5K N2
FEME S IEA KX R (P<0.001), D 5 A EARHR I EE 5
ZREMERARMCT 2 EAK. EErEAk, 2 HARAR I 2
Yl 2 K 14 f o

25 AT ERTEYWARITUR DT
MBI, 55 1R 1 REVE R A AR 1



6 IR 2l

30 %

(1) 43.75%, FE B T H#ERZEDZ LIRS E.
B HASZER pH B2, 25 2 ffdRs 73K
YIRh 3 AR AR A ) 30.75%, FE W T LA R, 4
BRL AR SRR, AT RS TR TR
&R AT ARALI 74.50% . BV HRH7 N TARBR
K2R AL B2 E IS GRS, 28
s, HUGRARE . HAEMESE. pH 15
. [EES, 2 EARSBERAH S m T HANE AT

o pHL BSOS R LB D), AT

I A EAR N YA AT RDA HER
(1&16), 2 1 HffRE TR AT AAL ) 83.12%,
FE TR AR R AR T
224k, 55 2 iﬂﬂﬁﬁ%“?ﬁ%%ﬂ“ \?ﬁ AL 8.67%,

TER TR AR AS R HAS R AR
o BB S THIRE T RE R WFEEMGE‘J 91.79%.
P M ARAHT N AR BRI R A 3 B 52 4
S AR pH MRS RGN, Kb, ARES 2
LB FEAAE) AR LU, ST

HAH M 3 E SR RILSHRK FARFZS 2, 28 pH A, bk, AR
A2 Shrub layer FLAJZE Herb layer
® AM
25l ¥=0.0158x+0.0245 % NS »=0.02x-0.5861
R =03103 oMC R*=0.3409
w P<0.001 o ’E P<0.001
H 3 u] u] x X)g
£S5 sf 70 % i 9
N .,-:E' ‘ [ ] . X [m] K
s & 0.5} * * E i ? X
: o
. ° . . . . = : ee °*
05 A A . : ‘ . L ‘ . \
20 40 60 80 100 0 20 40 60 80 100
fIRFHE Canopy coverage
4 AERRBIHL AL SR NP Z R R R
Fig. 4 Relationship between canopy density and understory diversity in different plantation types
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RDA1 (43.75%)

Kl 5 ARZRBAHEARZ BT >0 5 H 3R TR 0. TOC:
SN TN: A% TP: A8 TK: A4, AP: 458085, NOs-N: T
NH4-N: #H.

Fig. 5 Redundancy analysis (RDA) between species distribution in shrub
layer of different forest types and soil physicochemical properties. TOC:
Total soil carbon; TN: Total nitrogen; TP: Total phosphorus; TK: Total
potassium; AP: Available phosphorus; NO3z-N: Nitrate nitrogen; NHs-N:

Ammonium nitrogen. The same is following Figures.
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-0.25 0 0.25 0.50

RDA1 (83.12%)
Bl 6 RSB bR 5 A ZREE IR A 5 B TR TR T
TOC: mANURE TN: &% TP 2B TK: 44, AP: % NOs-N:
(GRS
Fig. 6 Redundancy analysis (RDA) between species distribution in shrub

YA NHe-N: B2

layer of different forest types and soil physicochemical properties. TOC:
Total soil carbon; TN: Total nitrogen; TP: Total phosphorus; TK: Total
potassium; AP: Available phosphorus; NOs-N: Nitrate nitrogen; NHs-N:

Ammonium nitrogen.
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