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Plant’s diversity of different vegetation types

YUAN Wangjun"?, LU Xunling', ZHANG Weirui’, WANG Zhihui’, ZHANG Lingmin®, DING Shengyan'* "
1 College of Environment and Planning , Henan University, Kaifeng 475004, China
2 Institute of Chinese Materia Medica, Henan University, Kaifeng 475004, China

Abstract: Human-driven ecosystem simplification has highlighted questions about how the number of species in an
ecosystem influences its functioning. Biodiversity is now known to affect ecosystem productivity and stability of the
ecosystem. In this study, different vegetation types in Ruyang County, Henan Province, China, were examined to evaluate
the impact of large-scale planting of Eucommia ulmoides on local species diversity. The species diversity was analyzed using
Shannon-Wiener diversity (H) , Simpson diversity (D), and evenness (J,’) indices in three different vegetation types:
Eucommia ulmoides plantation, temperate fallen broad-leaved forest ( referred to as secondary forest) , and abandoned land
(old field). The results indicated that there were 82 species belonging to 39 families and 63 genera in the Eucommia
ulmoides forest, in which the herbaceous layer was the most developed. The secondary forest contained 70 species belonging
to 32 families and 62 genera, and the tree layer was more developed than more developed than the herbaceous and shrub
layers. The old field included 84 species of 35 families and 69 genera but lacked a tree layer. The richness and abundance of
species in the Eucommia ulmoides forest were similar to those in the secondary forest and old field, whereas the richness and
abundance of species in the herbaceous layer of the Eucommia ulmoides forest were higher than those in the secondary forest.
Our results showed that the H, D, and J, indices of the three layers of the Eucommia ulmoides forest were not significantly

different from those of the secondary forest and old field (P > 0.05). Collectively, these results illustrate that, with a
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reasonable planting density and proper management, Eucommia ulmoides forests can not only provide us with leaves and

fruit but can also enrich the amount and diversity of herbaceous plants, thereby increasing biological diversity.

Key Words: Eucommia ulmoides forest; secondary forest; old field; species diversity; community structure

KAt ( Eucommia ulmoides Oliv.) AR} ( Eucommiaceae ) #AT @I , BT FEFA 5 =42 F iy .
A Rz A B N SR R R oM RRER S AR 2 Y R R A IR A AR
R M 2011 4R 3 A E Tk P22 SR A SV G AL BHIFSRLAL A T R bl B AR G R B
2013 49 3 FFE T AL AR SR R A AR R IR S M R R AR A, LA B Al R
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FHE T M BFFEXT G2, 308 el b R 2 R0 LGRS, AT TR AR AR X5 24 M AR ) 22 REAE 52 ), SR 4 I kAR i)
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Table 1 General information of the study sites

Femie HIZ7 £33 Y pE Wi e

Plot Elevation/m Longitude Latitude Slope/ (°) Aspect
1 769 33°51'42.18" 112°26'40.58" 48 SE30
2 789 33°51'43.79" 112°26'38.17" 37 SW15
3 727 33°51'45.99" 112°27'28.99" 52 NE45
4 704 33°56'05.45" 112°14'33.57" 0 SO
5 725 33°56'04.98" 112°14'32.66" 28 EN32
6 682 33°56'15.5" 112°14'53.29" 0 SO
7 433 34°04'1.8" 112°28'47.3" 15 SO
8 447 34°04'68.7" 112°28'45.8" 18 NE34
9 455 34°04'1.3" 112°28'43.6" 8 SO

2.3 Bl

(1) Wb 4= e i

U AN A A DT IR — ERy  [EHTRE T NI S o R

(2)EEH
TeARJZEEAG 1V = CREREE B A 525 B + AR R ) /3
TEARJZE G 1V = CREX 5 B2 AN 1 AR AR ) /3
A JZEEAH 1V = CRERE B2 AN 56 B+ AR AR ) /3

(3) Shannon-Wiener ZFEPEFEEL (H)

H=- 2 (P.InP,)
(=1

Kb, PN R EEE L B P, = n/N, S APIFREL,
(4)Simpson ZFEPEFEEL(D)
. NN, - 1)
D=1-2, N(N - 1)

A NI | RS, N TR PR AR DB, S SRR
(5) 5] R 5L
AR SCHE FHFET Shannon -Wiener Z2 AP £ 3450 FEHR BOHEA TAIFSE
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J'y = ﬂ S H | =1nS
fdi 1 SPSS11.5 H - 4u v i) B 3R T3 22 70 BT (o= 0.05) K B Ak I Wy Fp AR PE B HOG R, Bin IR K 7
Excel 2007 H15€ %,
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FHEY) 84 Tl SJE T 35 Bl 69 J& , W AEMMFh £ Bl e/, FEAPARFLA)Z 58 i 2657 bk, BE A AIREE K
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b FEARRR A JZ S5 A 5 R AR FE I AR B A S, AR Wl A B AR A B e T

F2 3MEHERNEYHRETE
Table 2 The number of family and genus of the three types of vegetation

F* AR JZ Tree layer HEARJZ Tree layer FAJZ Tree layer

i .

Types B mEC R RMR RE R MK B A species
Family Genus Spiece Family Genus Spiece Family Genus Spiece

FLARAR Eucommia forest 8 10 15 9 11 11 22 42 58 82

WA Secondary forest 5 5 5 10 14 16 17 43 50 70

PR Old field 0 0 0 7 8 8 28 61 76 84

32 RREYIMEZEE

TEARZIL 15 B kb 181 Bk, HE BAH m 70.73, iR Fh 2R UIIMAS Pinus tabulaeformis ¥ B2 ¥k Quercus
variabilis \ 5.5 Pyrus calleryana %% BAFAE , EZAHA T 1.56—3.75 Z ], RAEMIEAR)ZIE 5 B, Hf ke 2 4
130 B, HABERR = K, e #3523 m, A HOE By 81.01, FLAPARAEA)Z hE KA Rhus chinensis 35
¥R, EEEUE R 44.96 4136 Vitex negundo HE AN 11.86, B EHi/ NSk A T Lespedeza buergeri 14 2.64
WAMBEARZ AN Cotinus coggygria 47 ¥k, HEAH A 26.54 , Hyk NI FIERE Forsythia suspensa , B 2AH
g 18.78 F13.1, EFEHFEARSZATRA Ziziphus jujuba Mill. Var. spinosa 16 ¥, FEAN N 36.77, Ho k], &
FE N 19.4, FRAPMRE AR Z TP YE Artemisia lavandulaefolia 530 Bk , B EAH R 17.63, 4155 [T 5 Cleistogenes
gracilis 344 Bk, T EAH N 8.53, MWL Roegneria kamoji 325 #&, B EAH N 7.34, KA MREAZ g & &
Carex duriuscula 144 #k , EL2{E 18.76, BF 38 109 &, BL2E 10.36, AT AIAZ S 318 bk, HE 24{H
K 12.42 RN BB Setaria viridis , FEEAE N 7.91(F£ 3) .

R3I IMERELBTEYMARREEERE

Table 3 Species composition and importance values of main species of the three types of vegetation

FrAJZ Tree layer HEAJZ Shrub layer A JZ Herbaceous layer
Tl LR 177 N/ =V NI 5 7% 1 LR N/ €= ¥ N 5131 G R0 NS/ G-V N 5 8.
Species Eucommia  Secondary  Old Eucommia  Secondary  Old Eucommia  Secondary 0old
forest forest field forest forest field forest forest field
kAl Eucommia ulmoides 70.73
¥ B2 MR Quercus variabilis 3.13 81.01 6.77
T Pinus tabulaeformis 2.47 10.86
EHARA Rhus chinensis 1.56 44.96 0.90 8.96
HI#E Robinia pseudoacacia 1.75 2.89
WitkE Quercus aliena 1.58 6.44
T Cotinus coggygria 2.62 10.29 26.54 9.9
T34 Pyrus calleryana 1.93 3.50
WP ILME Crataegus cuneata 1.56 3.06 43
H38] Vitex negundo 11.86 18.78 19.4
TR Forsythia suspensa 9.37 13.10 12.39
FRA Ziziphus jujuba Mill. Var. spinosa 36.77
LMWELT Lespedeza formosa 5.58 2.07 0.47 0.56
LR F Lespedeza buergeri 2.64 8.99 3.74 0.4
WHEAE Philadelphus incanus 1.56 3.23 0.85 4.55
it 8T Grewia biloba G. Don 3.41
148 Symplocos paniculata 4.00
B8 Artemisia lavandulaefolia 17.63 10.36 12.42
YN T 5L Cleistogenes gracilis 8.53 0.30
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F*AKJZ Tree layer HEAJZ Shrub layer HAJZ Herbaceous layer
i R 7 NN/ QA O N £ ST . G 1 R A Y /N =5 8 IR UL RV A ¥ N -5 )
Species Eucommia  Secondary Old Eucommia  Secondary Old Eucommia  Secondary Old
forest forest field forest forest field forest forest field
TEULEE Roegneria kamoji 7.34 0.97
H=F Imperata cylindrica 5.42 1.47 3.42
JEEE Arthraxon hispidus 4.94 3.28 2.22
At EERE Carex duriuscula 4.63 18.76
AT Lespedeza virgata 4.43 6.36 1.12
$HE Tribulus terrester L. 3.03 0.46 1.19
E B Eleusine indica 2.81 0.77 1.32
ZW3R Potentilla chinensis 2.6 2.13 1.71
L Bidens pilosa 2.29 0.28 2.85
TR Setaria viridis 2.29 2.93 7.91
H15 5 Themeda japonica 2.08 5.43
EHE Artemisia vestita 1.97 7.08 1.04
B H Artemisia scoparia 1.94 1.24 5.27
B Cyperus rotundus 1.75 3.88 3.71
H1385 Artemisia japonica 1.2 5.45 0.55
HILZE Cirsium setosum 1.61 0.68 5.93
—AF3E Erigeron annuus 1.20 5.38
e ZEEL Agrimonia pilosa 1.72 3.32 0.62
I, /% Digitaria sanguinalis 0.61 3.50
SLE Melica scabrosa 3.67 1.55

3.3 YRh ZEEE RIS

ARG HITE T AR R T AR ZE EAR)ZE A )Z A Shannon-Wiener ¥ Fh Z L5 8 (H) 1
Simpson ZAEMEARE(D) . 3R 4 AL AEATMRTEAR)Z ZREEEE 20 H 2 1.361 IREEMRZ HEPET5L H 2 0.705,
THELRENES, ZHLZREMIEEID M 0.192 F10.192, RIFEAEAE BETE LS. HEARJE PRI ZRE
PEFEEC H Jy 2.24  FEARBRAIR A R4 10 1.858 F1 1,789, WAL IR A B EMEE T ZFEVEFEE D A MdRh
0.847 IR AEMILIK Ky 0.75, FEATARR 0.549, FEARJZ ZHEETEEL H ¥85E 1R 3.635, #H bk Ry 3.263 , Yk AE MR
fiK, 0 3.151, =F TR EER . SRR D Bt UM LA R 0.945.0.931 #10.912, =& W
WEES,

%% 4 80T LU BT AR 2 B3 51 BE 8 (T, ) o 0.503 , B R FIRAE AR 0.438 , FE AR A ZHEAR
EAIEEFS B 0.807 , A MUMEAJZ AT R 0.808 , — % LA — 35, FH AR B A R 4] BEFE R 0.804 , KA
MEARJZI AT K 0.805, “HTLES , ENCHITEARIZ AIE A2 5] HEEU 34 0.86 Fi1 0.839, 54 Ak Al
WAEMMTC B 2R

F 43 FEM LB D RIS RUR 19 5 REE S

Table 4 Diversiyt index and evenness index of the three types of vegetation
FARAK Eucommia forest /LAY N Secondary forest

T 0 01d field

e 4L KARZE  HEARZE WAR TARE HEARE  REAR TARE  HEAREZE LN
Index Tree Shrub  Herbaceous Tree Shrub  Herbaceous Tree Shrub Herbaceous
layer layer layer layer layer layer layer layer layer
Shannon-Wiener 5% ( H) 1.361a 1.858a 3.263a 0.705a 2.24a 3.151a — 1.789a 3.635a
WIS ERRE(J,) 0.503a 0.807a 0.804a 0.438a 0.808a  0.805a — 0.86a 0.839a
Simpson FEEX(D) 0.192a 0.549a 0.912a 0.192a 0.847a 0.931a — 0.75a 0.944a
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AT 9 D HAPMEETT A HEY) 82 Fh AL FMRTTARIZA 15 FiAEY), AR S — A, I 2 57 & 4TS
Z SR AE A LR AR A A AR I A, SRR ARARRE SF TR E — s BETE 3—8 m, ANEAZ
o B 22 B, ER 2 A A R AR U R A IR | B R e R, A 2 o R A e R I B T
FIRE LR, A Z AP FRE RIARECA B 2, SR E R, AR ARTR AR ke B AR O S Ao, A i B R, MR 5
TEAR)Z 16 T BAZIE 50 FREH, 1L 960 tk, 18T HIREAJZAL 8 i, 4k 35 Bk, i BB AREAR, HEAJZ I BIA
JES FATEARBIG, , AR KT8 A 76 B G BE R o B AR, AL AR AR TiE M A 2 M A AL
Ko Chen FA N FEAMY) 2 8 T35 52 28, S H e —AF AR ROAAR ), 32 BEAE 01 B0, U4 U AR 1 S0
Fh ¥ 2100 SO0 158, e i IR ARBR LT PR, FOA R A LA 5032 38 M | 3 A A 25 R e T
BRI OREVE], Grime Ay FAHY AL S RGN oA 0, tRIB AL AE S R G R B AR B,
TN FT5 AR AR AL P T AR SR, ELAE AR R LN AN [ A 1 PR AR AL D TR 7 P 4
WA AT E MR Z AR AR SCEE A M TR — B, AR AR AR 2RISR /b | 2] FUJE IR S e 1
MR B 17 , 3 bR IS 5 B o, fE ARG R AR AN I, AN T o O i i AR A ] 17 b1 2 o = i[9 1P
ASEEYIRIRI TR AR TN A

J3H7 Shannon-Wiener ) ZAE 4G K (H) 1 Simpson ZHEMEFREL(D) , FEATMRAITEAZ FERZFIHAZ
YA BT W 25 e EAE L AR T AR R 28 S R S R BRI L) Z AR TR ) RN 2
— o JITAE A S A AP AFAE B2 S 6 Rkt AN ] 34 D 1o YORE , A T 45 R RN R R A AR Al 22 L AR5
POBACA I, XY ZREVETCRE R, 222 S A 1 b i, AP AFL AL A J5 50AT B AR 2 2R ) 2, BT eh
TR RN, SN T R AR SRR SO SEAAE Y, AR TR i I 7 i 2 o kB
AT LRt MObK T REPE AR, A A A i R, AR R BE R o, M TR L~ AN A PP ER R T AR ) Y 2
B

L5 BRI OB ARAR A MRFIIE St 3 FhA R AOARLARE 1Y | 5 PR b 5 5 T AL Ao o b 22 e A
IHBA WD, T HAAAE YA FECR A T UAMA e, s RERS S M 18 CRAFVEIR, IFREf
S YR Z R
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