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Effects of Stand Factors on Understory Species Diversity of
Different Plantations in Yunding Mountain
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Abstract: We investigated the understory species composition and diversity and determined the dominant
stand factors affecting the understory species diversity using typical sampling method in five plantations
(BF: Cupressus funebris-Pterocarya stenoptera forest; YN: Ginkgo biloba-Phoebe zhennan forest; GZ:
Swida wilsoniana-Cinnamomum cam phora forest; FQ: Pterocarya stenoptera-Alnus cremastogyne forest;
CB: Cupressus funebris forest) in Yunding Mountain, Chengdu, to provide scientific basis for local plan-
tation management. The results showed that: (1) a total of 168 understory plants were recorded, belong-
ing to 62 families and 130 genera. The number of families, genera and species in the shrub layer and herb

layer of five plantations was the greatest in the GZ. (2) The number of dominant species in five different

W HEF:2019-04-26; & A 2 H #9 :2019-07-29

BEETA:ERKARBHES (31370628) ; 1WIEHEIT — MW (A AR, 152B0020) 5 1Y 1] Al K 2 33 1131 (03571838)
EHE BN I (1998 —) , 2o AR, FEINFFMA B9 . E-mail:2549189895@ qq. com

* EAEEA AR, T, R H0I% , BTN R A B 2158 . E-mail: haojf2005@aliyun. com



1464 odt O % il 39 &

plantation shrub layer was 7, 4, 7, 6, 4, and the number of herb layer was 5, 4, 9, 9, 10, all of which
were small. (3) The Shannon-Wiener diversity index (H), Simpson dominance index (H"), Richness in-
dex (D), Pielou evenness index (J,,) of five plantations were all expressed as: the herb layer > the shrub
layer, the D of the BF and GZ was slightly higher in the shrub layer. The H, H', and D of the shrub lay-
er were the highest in the GZ, and there were no significant differences in the J of the shrub layer among
different plantations. The H, D and Jsy of the herb layer were sized as the CB, FQ, GZ, BF and YN, but
the D of the GZ was slightly higher than FQ. (4) There were no significant differences in the effects of six
stand factors on the four species diversity indexes in the shrub layer. The main stand factors affecting the
D and H of the herb layer were average tree height, average branch height, average diameter at breast
height, average crown and stand density. Stand factors had no effects on the H" and J gy in the herb layer.
Research suggested that, the effects of stand structure on species diversity of the herb layer were more sig-

nificant. Average tree height, average branch height, average diameter at breast height, average crown

width and stand density had significant effects on the diversity of the herb layer.

Key words: stand factor; plantation; species diversity; stand structure; crown density
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Table 1 General situation of the sample plot
RE 4 Wik g e s jil3kils B - Xy i A2 - XA vy S
Plot number Altitude/m Slop/° Aspect/® (&an?py , De:n.slty ., Average A.Vcra*;’w Type
ensity /(trees » hm2) diameter/cm height/m

1 926 16 NW45 0.8 520 25.8 16. 3 BF

2 925 15 NW50 0.8 470 21.6 14. 2 BF

3 925 18 NW45 0.7 570 23.2 15.8 BF

4 923 14 NW50 0.6 550 20.1 13 BF

5 908 3 — 0.8 530 19.3 13.8 YN

6 906 5 — 0.8 700 21.1 13 YN

7 908 9 — 0.7 550 22.9 14. 4 YN

8 908 3 — 0.8 500 25.6 15.8 YN

9 941 12 1EPg 0.8 1000 15.3 10. 2 GZ

10 941 17 NN 0.8 1115 10.9 8.4 GZ

11 934 13 EVH 0.9 900 16.5 11.7 GZ

12 941 19 w7 0.8 880 16. 4 11.8 GZ

13 767 5 SE44 0.8 800 14.7 9.5 FQ

14 770 4 SE45 0.9 830 13.5 9.3 FQ

15 771 5 SE50 0.8 880 14.2 9.3 FQ

16 774 11 SE45 0.7 680 15.3 8.7 FQ

17 841 22 SW40 0.7 750 17 10. 2 CB

18 841 12 SW46 0.8 1115 15.7 8.5 CB

19 837 17 SW48 0.7 1020 13.6 9.1 CB

20 835 16 SW50 0.8 1065 15.9 9.4 CB

T NW. P4 SE. ZR s SW. P4 5 s BE. FIAR-B A5 YNL SR A A AR 5 GZ. 06 B bR AT 14 s FQ. A% -2 AR bR CBL A AR M s SR RO 1Y

B

Note: NW. Northwest; SE. Southeast; SW. Southwest; BF. Cupressus funebris-Pterocarya stenoptera forest; YN. Ginkgo biloba-Phoe-

be zhennan forest; GZ. Swida wilsoniana-Cinnamomum cam phora forest; FQ. Pterocarya stenoptera-Alnus cremastogyne forest; CB. Cupres-

sus funebris forest; the same as below
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Fig.1 The understory species composition of different plantations
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Table 2 Important value of shrub layer and herb layer with different plantations

E;}Zr R} Species name BF YNQ%{E Imijzmm - FQ CB
W Distylium racemosum 0.130 2 0.340 2 0.142 7 — —
Hi#r Fargesia spathacea 0.104 7 0.010 3 0.0150 0.091 0 —
PG Z 2 Lonicera pileata 0.099 0 0.020 0 0.103 7 0.012 3 0.098 2
% Acanthopanax trifoliatus 0.081 0 0.033 7 0.068 9 0.008 9 -
T 4R Parthenocissus quinque folia 0.079 7 0.153 0 0.058 9 0.008 2 -
AW Reinwardtia indica 0.040 6 0.035 1 0.096 9 0.285 9 0.114 8
Y Premna microphylla 0.032 2 0.005 1 - 0.073 6 0.043 2
WIAS Celtis julianae 0.064 8 0.061 4 0.080 0 0.015 1 0.056 8
e Viburnum dilatatum 0.057 1 — 0.023 6 0.083 1 0.099 4

WA 2 KitEl Trachycarpus fortunei — — 0.006 1 — -

Shrub layer =~ UL Excoecaria acerifolia 0.078 7 — 0.009 6 — —
PUJIILI# Lindera setchuenensis - - 0.057 3 0. 005 4 0.003 1
W] Vitex negundo — — — 0.062 9 0.359 6
WA Vernicia fordii — — 0.002 0 0.053 9 0.005 9
BF: H: 4% 25 A The remaining species belonging to BF 0.2320 — — — —
YN:H 4 17 # The remaining species belonging to YN — 0.341 3 — — —
GZ:H 4% 30 F The remaining species belonging to GZ — — 0.335 3 — —
FQ:H:4x 23 A The remaining species belonging to FQ — — — 0.299 6 —
CB:H 4> 27 # The remaining species belonging to CB — — — — 0.218 9
&1t Total 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0
¥ 8 Setaria chondrachne 0.022 8 0.218 1 0.258 1 0.084 4 0.181 8
Kk Cannabis sativa 0.145 7 0.230 3 0.038 9 0.033 1 —
i f§ 4 Scutellaria indica 0.041 3 0.1310 0.081 4 - 0.037 9
Y RK Boehmeria gracilis 0.081 7 0.050 3 0.021 7 0.045 7 0.016 0
# & Ophiopogon japonicus 0.033 8 0.0215 0.008 0 0.072 1 0.048 8
SRR Oplismenus undulati folius 0.005 7 0.012 2 0.008 0 0.025 7 0.044 7
i H ¥ Lysimachia christinae 0.008 3 0.005 3 0.003 9 — 0.037 2
WHYSE Youngia japonica — — 0.045 5 0.026 1 0.036 9
B SE Sonchus oleraceus — — 0.022 0 0.025 1 0.036 2
B} R Rostellularia procumbens - - - 0.037 2 0.034 5
T AT 2% Iris confusa 0.286 1 0.049 4 0.020 8 — —
3 Asystasiella neesiana 0.033 8 0.020 4 0.032'1 0.027 4 0.116 1
25 B Leonurus artemisia — — 0.017 7 0.161 4 0.031 1

Hfﬁfer + 4 Achyranthes aspera 0.0119 0.004 2 0.013 0 0.103 2 0.012 9
VWELBR Schizaea digitata 0.004 1 — 0.034 8 0.058 6 0.010 8
8% Cayratia japonica 0.002 1 0.021 0 0.009 2 0.032 1 -
$EIEFE Globba racemosa 0.0137 0.038 8 0.058 6 — —
H3E Solanum Lyratum — — 0.050 1 0.002 2 —
353 Dioscorea opposita — — 0.024 6 — 0.002 2
= AE3t Caryopteris terni flora — — — — 0.055 8
PREREE Elatostema involucratum 0.072 5 — — — —
BF:H:4x 17 # The remaining species belonging to BF 0.236 4 — — — —
YN: H 4y 15 # The remaining species belonging to YN — 0.197 4 — — —
GZ:H 4 27 f The remaining species belonging to GZ — — 0.2517 — —
FQ:H4y 27 # The remaining species belonging to FQ — — — 0.265 8 —
CB:H4> 26 # The remaining species belonging to CB — — — — 0.297 2
43t Total 1.000 0 1. 000 0 1.000 0 1.000 0 1.000 0
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Different lowercase letters indicate significant differences in data between different plantations

Fig. 2 Diversity index of understory plants in different plantations
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Table 3 Correlation coefficients between stand factors and species diversity indexes
YT WK JZ Shrub layer AR JZ Herb layer

Stand factor H H D Tew H H D Tew
S Average tree height/m —0.01 0.17 —0.14 0.06 —0.59** —0.34 —0.66** —0.37
SF-H1%E R i Average branch height/m —0.23 —0.06 —0.11 —o0.21 —0.48" —0.34 —0.49" —0.35
-4 Hg4% Average diameter at breast height/cm —0.1 0.11 —0.22 —0.02 —0.54* —0.28 —0.62** —0.32
SEH R Average crown/m 0.01 0.11 —0.06 0. 04 —0.55" —0.38 —0.54" —0.4
M4 % Stand density/ Bk « hm—?) 0.22 0.05 0. 34 0.1 0.58"~ 0.31 0.66"* 0. 35
141 £ Crown density 0.03 —0.09 0. 05 0 0.21 0.11 0. 27 0.11

* P<C0.05, * x P<C0.01



8 ] 2t 45 AR TR TR 25 TS )N AR A8 9 2 8 1 ) 52 1 1469

<0.05) B i 2 (P<<0. O M Xk, Horh H.D 5
S-SR R P B e e 48 A R A O 5 A
S ORGSRy B A L IEAE G, 5O
M43 43 ) 2 52 O DG S B R OG . AT DRk
43 PR X AR 2 22 B P ) 5 T B S A R O
RN I G U I N7 ey i R
X AR Z R E M

3w

3.1 ARE AT HRXS T ¥ 7 28 B B9 %% 0

N =R N ey i S D A TR B
HOF S RE UE — L M B X RE Y T . Rawlika
AT RO AR IR B ST 45 R L O R AR R 2B 1
MO AT PR S A AR . 5 L EAFTE AR
AL AW I 5 BN TS PRk 4R A 22 5%
HEARRSHEARRMPEMBIIU GZ k2. KV
FE DX AT L) 2 B B 32 AR R B 58 T R 2 AR
(520 R B 5 A N AR B GZ AT 4 b
RS R AR A (R Y 2 T B L R A N 2 ) b
AR OR8N TR AR R 5 B A S 1 0 28 Ao Ao
KRB — e Z AN 10 Bl XAl B th T F5E XAK
318 DAY JE sl A5 /0N & Ol R A 2 9 O TR 4 U AT
AE A2 T A5 1 e 1O JE AR Aol ) A G i R R
HSCREAR SR A TR AR A0 B S s A B A AR
Foft e 39 A [T DA 35 il 437 5 T 98 A )= O TR U o ol H
FERKT 23 [8] FE 50 97 5K 00 o 408 9 I B A= 25007 o 1 21 3k
FOAS JZ B0/ IR SR O A SO AR 2 S R AR
KRR A /D BR8N RE 0 B SR Y 308 55 T 52 25 el
TR A AR
3.2 AEAAIMIHTEYSHEERRIT

Yy b 22 RE I A 25 AR G RE 4R 15 A5 A RRUE 1Y
B R N EPURE N =K E N B3 I N V3 =
[] £y 0 22 BE P K R, 45 A DMK HOH (D,
J o TR RN RARJZ > REARTZE UL TR A
AL AR BT HE AR X AR W o 2 A5 P ) TR K
L BRI OB A BIF 2 SR L X2
T A ) A T S AR A U PRI I RE AR
SR, BRMIE SR A N AR R R 2 R B
SR 7 N BE N T ARMR T 8 R 2 4 0K P 5
BN ERZBORTHEARZE, AR EARER
H.H'#1 D ¥1E GZ kB f K Wil GZ AR FAE
BT IR R bR LR AR R o (O R 2 A
PEA R UE . R AR S A SRR e H IR A E
TR RRA-F R S, FAR T HOH Dl .

AR CB>FQ>GZ>BF>YN #l 4, 4 1]
CB B JZ Z R B, X n] B2 th A AR 1E b &
AR o, R B A X A 2L PR R Ol BR PR IR A O R
S R R TR T B AR S B R R T AR
T & Bl T A4 R
3.3 Ko BEFRIRTEDSHEEMNEIE

PR HE I 1E R AR AR A 2 &R G 1Y) T 2 2 4
FEHE 5 AR A FR G0 0 S R T RE O E L AT AR
Y, Tinya 2 N M3 HUE SR | 1 1 5%
53 VA B BAE ST % R v O IR SR 2 5 e AR A
VAWM EERRKZ —. EARPI .6 Mo H
T HHERZW 4 YR 204 80 T W 3 A ¢
PE BT R A R o] BE R TR B TAMOE 2
TG HR R R m HA K & g F B i
5 DXOBR 438 PAT R s A /0 VB AR A 0 O JE K U TS
DL 25 PR - DL o A A R Y R A A RS i
X5 FR /N S A 5T A5 SR A AL

FLAAH )2 AR S R G S LTy g 11 E AL
AT H AL A R BB T R AR T
TE AR AR R (e A B8 78 fh T Bk AR LR
BLAEDE BRANLL ST AR 2 R A5 R R K
O3 G KX BLAR 2 0 W R 2R B A A B R Y
). 5 UL ST A SR AR AL AR5 O YA
SRR P M AR VX R AR S AR
JEH) H.D #5455 3% s 3 A 5GP L U8 B Ak 43 45
PR B AR 2 Z2 B B I 3 R R 5 T K AT B A
R 5% S HE AR ST 1% L B ol 2 A 23 1) O R A% A O Bk
FARAL AR A B SR AR H D (W AH G PE AN
BT EHEARZ H | J o 300 8 350 50, 30
MRSy DR 6 i i T R R B 4R TP R S 1 5 B TR AR
M7 ik 5 R R A S X A N T A A 9 AR —
0,05 RN A5 % I R A N AR G F 58 45 SRS
. A HriA R . 3 Al RS2 th T AT 58 5 0 & B o8 1)
N TR IS b F AR S AR B B, E T4 MRAH A
S5 R A B ) Rl oy A ks T R e R e 4
AT R LR M A s, B R E
JE AR B Z B R AR B T A5 A AR
WO XA ZE H o BSOS B3 . )5
ER0 AN =X VAU NS I N =30 s R 4] i 37 NN A ¢ N
BEMN IS E A2 208 5 AR Ak IR L B 2 2 FE
5y % 45 7 T R B 520
3. MzMUAIMKATHFELRHNEX

W5 DXBR 3 1S PAT R <K it IR T R 4 285 B 2 9
N T MM S5 4 1 T8 - B 0T LA 00 AR



1470 oodb M

LY/ 39 %

TOCHEZRAF . ARSI 3R W I R el /NN A
T A SRR Ry A FE S T E P AT
VIR AR e 2 A AL X T = T
PRI - SNAE K7 AR N BRI NN A AN
PRI AE & E R IR I 2 5 BB X 2L TR AR R
ol USRI AT 2 ) RO >4 5 A SRR AR 1 2
A EERE R SRR AW L e R T O IR SC LA
1 5 PR C E L P A2 IR R 5 S b O T 9 6 A 1
VAR E SRR O 1) AR L TR S A g i
o7 5 % AR HEAT A AR S5  AAR 35 foe AR AR 70 A
P BE L AR 00 AT E 22 W R 2 RE R R R

S % Uk -

[1] Jov B A dd o B TE A L 46 7 VO S5 4 R [ 41 % 20 Ml Mobk T A

VR Z A R R B A R LT ). A B 4R, 2016,36 (1)
164-172.
YOU Y M, XUJ Y, CAI D X, et al. Environmental factors
affecting plant species diversity of understory plant communi-
ties in a Castanopsis hystrixz plantation chronosequence in
Pinxiang, Guangxi, China [J]. Acta Ecologica Sinica, 2016,
36(1): 164-172.

[2] JEER, EF%, L. 5%, P08 X8 0 & Rl N AR T

YDA Z B o [T ], A & % 4K, 2018, 37 (2):
339-346.
YUAN Z J, WANG X A, WANG L J, etal. Effects of tend-
ing on functional diversity of understory vegetation in Pinus
tabuli formis plantation on the Loess Plateau [J]. Chinese
Journal of Ecology, 2018,37(2); 339-346.

[3] Fmits. F24e AR, % J0F 8 £ e A Tl AR~
HLH AL ]. A= AR 2 41, 2017,26(8) : 1 301-1 309.
WANG L J, WANG X A, YUAN Z ], etal. Effects of tend-
ing on undergrowth vegetation of artificial Pinus tabuli formis
forests on the Loess Plateau [J]. Ecology and Environmental
Sciences, 2017,26(8): 1 301-1 309.

(4] # %% M KH R, % R DR AR PROR T A 84 A

ZHMREHSHERFME RO A% 2E,2018,37(1)
1-8.
CAO M, PAN P, OUYANG X Z, et al. Relationships be-
tween the composition and diversity of understory vegetation
and environmental factors in aerially seeded Pinus massoniana
plantations [J]. Chinese Journal of Ecology . 2018,37(1): 1-
8.

[5] FEUHsR. EEWA. & B AF. MOr 8 X = Tl AR A T ARk
TR 2R R BT R [ ], AR AR 4R, 2019, 39
(3): 981-998.

WANG M Z, BIH J, JINS, etal. Effects of stand density on
understory species diversity and soil physicochemical properties

of a Cupressus funebris plantation in Yunding Mountain [ ] ].

14 ik

L5 LTIk bRy S5 R X AR JZ W) R 2 AR G
LD PN N/ R LTINS S5 S /NS S8 R B
AN SR N EE 2 S CROE ST S ARl
KB N TR BT AT L' B bR R -7 4 TR S MR A
NS R AR R 2255 G B Pl 7 T R AR AR
R« AGR HE AR W b 2 AR PR 0 K B . bR A
R TR AR B L oy T TR G M i
WA BRAZA IR AR 23 [R5 AR B 22 B 1 5
Wi B4 219 1 L S S PE LTS AT R ik — 2B F ST

Acta Ecologica Sinica, 2019,39(3) . 981-998.

[6]  skMIAe., FFHRAk, 25 05005, 55 bR 3 2 5 %0 397 i SO0 LD B AR A

TTARAR T A R4 R [T ], 4R A% 4. 2019, 39
(15): 1-9.
ZHANG L H, QIJ Q, LITT, etal. Effects of stand density
on understory plant diversity and biomass in a Pinus massoni-
ana plantation in Wenfeng Mountain, Xinjin County [J]. Acta
Ecologica Sinica, 2019,39(15): 1-9.

[7] BhGF . FEmAk, RMIHRE 55 A T HE 0 28 i e 1) L 1 A b A
YR 2R At B S e [T, AR A2 AR L 2018,
37(10): 2 942-2 950.

YAOJ Y, Ql'] Q, ZHANG L H, et al. Effects of anthropo-
genic disturbance on species diversity and soil physicochemical
properties of Symplocos sumuntia secondary forest in Bifengxia
[J]). Chinese Journal of Ecology, 2018,37(5); 2 942-2 950.

[8] XU ZF, ZHU H, WANG Y X, et al. Species diversity dy-
namics of fragmented tropical rainforests in the lower-Lan-
cang/Upper-Mekong River basin [J]. Acta Phytoecologica
Sinica , 2004,28(5): 585-593.

91 & 9B &AM 2R T 5. dbat bl [ AR O X AL Al W)

TR Z R ST LT VAL AE 4 3R, 2018, 38(11) : 2 120~
2 128.
ZHAO N, LU S W, LISN, etal. Study on plant diversity of
typical plant communities in Songshan Nature Reserve, Beijing
[J]. Acta Botanica Boreali-Occidentalia Sinica, 2018, 38
(11): 2 120-2 128.

[10]  Wef = AT A%, 0 T B0, 5. AREE K/ 78 B B AR A Tk
MR PRl 2 R PR AE W R RS2 ) 1. 5 2R 8 AR A 4Rk
2018,24(2): 214-220.
YAOJ Y, WU X B, SUN Q H, etal. Effects of canopy gap
size on understory species diversity and biomass in a Pinus
massoniana plantation in western Sichuan [J]. Chinese Jour-
nal of Applied and Environmental Biology, 2018,24(2):
214-220.

[11] SANCHEZ-GONZALEZ A, LOPEZ-MATA L. Plant species

richness and diversity along an altitudinal gradient in the Sier-



8 ]

2t 45 AR TR TR 25 TS )N AR A8 9 2 8 1 ) 52 1

1471

[12]

[13]

[14]

[16]

[17]

[18]

ra Nevada, Mexico [J]. Diversity and Distributions, 2005,
11(6): 567-575.

TILMAN D, REICH P B, KNOPS J] M H. Biodiversity and
ecosystem stability in a decade-long grassland experiment
[J]. Nature, 2006,441(7 093) : 629-632.

BRANEL, IR, 3k fd, S ST AR B AR AR R AE Y £ B
PESFRBEARFAELT . ARl K %44, 2017,35(2) : 186-192
+233.

CHEN X H, ZHAO A J, ZHANG ], et al. Understory
plant diversity and environmental characteristics of different
age Pinus massoniana plantations [[J 1. Journal of Sichuan
Agricultural University, 2017,35(2): 186-192+233.

TR M SRR I S ARG 2 E X R N bR A R 45
F R R 2 BP9 52 ma [T 1. 79 J6 A 9 % 4. 2018, 38 (1)
166-175.

ZHANG L H, QIJ Q, LIUP Y, etal. Effects of stand den-
sity on community structure and species diversity of Euca-
Lyptus robusta plantation [J]. Acta Botanica Boreali-Occi-
dentalia Sinica, 2018,38(1). 166-175.

ZEWH R AR, R M B AL BT M 22 e L 2R bk A
VLSRR R 2 R PR R M L ], b st Mol KA AR L 2018,
40(7) . 18-26.

QIN ST, LONG C L., WU B L. Effects of topographic sites
on the community structure and species diversity of karst for-
est in Maolan, Guizhou Province of southwestern China [J].
Journal of Beijing Forestry University. 2018, 40 (7).
18-26.

[ 35 S B Y RAW P NP 7] B A A R L N i R £
TERHE IR ZREE 25 55 R R & 6 R L) ). AR %43, 2018,
38(13): 4 684-4 693.

ZHANG J Y, WANG W J, DU H ], et al. Differences in
community characteristics, species diversity, and their cou-
pling associations among three forest types in the Huzhong
Area, Daxinganling Mountains [ J]. Acta Ecologica Sinica ,
2018,38(13): 4 684-4 693.

=R 0t NN % PSR O I | 7% PN B 9
TR R Z AR R[], RS R, 2018, 37(10)
2 869-2 879.

ZHU Y J, YANG X H, SHI Z J, et al. The influence of
stand factors on species diversity of herb layer in Zhangbei
poplar plantations [J]. Chinese Journal of Ecology. 2018,
37(10) . 2 869-2 879.

FETUE L SRPHRE L ) VR AR RIS T R AN N MR R Al
MRS LA PR AR 22 A, 2014, 33 (10)
2 610-2 617.

CUINJ, ZHANG D J, LIU Y, et al. Plant diversity and
soil physicochemical properties under different aged Pinus
massoniana plantations [ J]. Chinese Journal of Ecology .

2014,33(10): 2 610-2 617.

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

M B L E T KON R At 2 e g ()], b
T K 2 2R3k . 2018,40(9) ¢ 45-54.

ZHAO Y, WANG B T. Plant diversity of different forestland
in the loess region of western Shanxi Province, northern Chi-
na [J]. Journal of Beijing Forestry University, 2018,40
(9): 45-54.

30 ZE M. N [ BRCRE I X AR T 2 2R
TEESH IR 1], RSP, 2018,27(T) : 1 369-1 376.
WU W, LI Y H, HU Y M. Effects of different management
on plant diversity and vegetation structures in understory of
forests [J]. Ecology and Environmental Sciences, 2018,27
(7): 1 369-1 376.

HREn B RFERE MY EEENEZNE. L
FEARMNELT ] ALY ZHENE . 2009,17(6) : 533-548.

FANG J Y, WANG X P, SHEN Z H, et al. Methods and
protocols for plant community inventory [J]. Biodiversity
Science, 2009,17(6): 533-548.

Ak B wh o BR/NEE SR DR [ AR DR AP IXOR RAE i R
SRIMFA MR T B A 2 A W0 W Fh 2 R 1 R LR B R (D). A
ek, 2018,37(5): 1 326-1 333.

SHIJ Y, HAN H R, CHENG X Q. et al. Environmental
factors affecting plant species diversity of understory herba-
ceous communities in a chronosequence of Pinus tabuli formis
forest in Liaoheyuan Nature Reserve [J]. Chinese Journal of
Ecology, 2018,37(5): 1 326-1 333.

RAWLIKA M, KASPROWICZA M, JAGODZI NSKIB A
M. Differentiation of herb layer vascular flora in reclaimed
areas depends on the species composition of forest stands
LJl. 2018, (409):
541-551.

ASHTON L A, BARLOW H S, NAKAMURA A, etal. Di-

Forest Ecology and Management ,

versity in tropical ecosystems: The species richness and turn-
over of moths in Malaysian rainforests [J]. Insect Conserva-
tion and Diversity, 2015, (8). 132-142.

Mk 2. SR80S, U4 A5 B T AL 4 R A A ) R T )
ZREPEL) ] A A 2], 2012,32(10) : 3 021-3 030.

CHEN J, GUO Y L, LU X L, et al. Species diversity of
herbaceous communities in the Yiluo River Basin [J]. Acta
Ecologica Sinica, 2012,32(10): 3 021-3 030.

TINYA F. MARIALIGETI S, KIRALY 1. ezal. The effect
of light conditions on herbs, bryophytes and seedlings of tem-
perate mixed forests in Western Hungary [J]. Plant Ecolo-
gy, 2009,204(1) . 69-81.

HORVAT V, BIURRUN I, GARCI-MIJANGOS 1. Herb
layer in silver fir-beech forests in the western Pyrenees: Does
management affect species diversity [J]? Forest Ecology and

Management, 2017, (385): 87-96.

(%% % . & #7T4L)



