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Species diversity and interspecific association in development sequence of Hippophae rham-
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Abstract: Based on field investigation, this paper analyzed the characteristics of species diversity
and interspecific association at different development stages of Hippophae rhamnoides plantations.
The results showed that the species diversities of shrub layer, grass layer, and whole community of
H. rhamnoides plantations were all fluctuated in “S” shape. At different development stages, the
species richness and diversity were higher in grass layer than in shrub layer. The shrub species di-
versity was lower on bare land, but increased gradually with development stage. Shrub evenness in-
dex was higher in 13-year forest stand, while grass diversity index was higher in 3-year plantation,
lower in 8-year plantation, and higher in 25-year plantation. The positive and negative absolute val-
ues of interspecific association between H. rhamnoides and other principal species changed in pa-
rabola shape, and the notable degree and the interspecific association intensity were weaker in 13-
year plantation, showing that the species substitution rate was slower, competition was less, and
community composition and its structure were relatively stable. To improve ecological environment,
the H. rhamnoides plantations younger than 13 years old should be given priority to protection,
while for those of 25 years old, moderate thinning should be made to promote the regeneration.

Key words: species importance value; similarity index; a-diversity ; interspecific association; plan-
tation.
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Tab.1 Habitat information for H. rhamnoides plantations
at different development stages

b (RS W Hm RKEWN
Location Altitude ~ Slope Slope Slope  Development
m)  position (°) aspect time)r
a

=ty HT ;
Yayaogou 1130 Middle lower site 15-24 K ES 0

0 ;
e o A 12-40 #ILEN 3
Laolingou Lower site
IR i ‘
Xiaofanjiagou 1068 Lower site 16-39 A ES 8
Ay :
f?t”‘@ 1160 F%B, . 16-26 PEEWS 13
itagou Lower site
J5 i T P
Hougou 190 e site 15-29 KM ES 25
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Tab.2 Important values of species in H. rhamnoides plan-
tations at different development stages

=3/ G A & B WA Development stage ( a )

Layer Species Sy Ss Sg Si3 Sys

A RO HHIEF

Lespedeza davurica

FLED 30.20 14.144 3.07 51.21 48.16

Periploca sepium

Uk
. . 144.96 205.60 162.89 180.97
Hippophae rhamnoides

i Y 28.78  25.96
Rubus coreanus

5y 71 A
BRBA 13.47

Lonicera ferdinandii

269.8 140.90 51.33 57.12 31.44

B BT 62.76  60.22 53.76 15.33  44.07

Artemisia sacrorum
—

KA

Stipa bungeana

B VAN Y
A A 2.75  6.23 7.88
Taraxacum mongolicum

A
Bl 24,58 15.60 2030 57.09

Geranium sibiricum

27.90 25.72  5.09 11.23 18.32

FORR 21.51  6.94 9.16 26.99 14.61
Ixeris denticulata

.
RE

Melica scabrosa 14.52 2.8

HILA 13.28 1118  3.84 19.86 4.59

Cephalanoplos segetum

T
Cynodon dactylon 13.20 1.1 790 2.75

fo T
PEERTE 3 9675 508 615
Cleistogenes chinensis
Bk 148
Gueldenstaedtia stenophylla
TR
Setaria viridis

L .33 1.98 4.72

Artemisia argyi

P
K 9.69 6.36 4.25 1597 5.53

Phlomis umbrosa

ST 777 236 452

Viola yedoensis

BAZBSE 7.53 45.98  8.47 1250 12.41

Potentilla anserina

12279 1.45

11.71  4.61 9.47 9.18

e T3
E_?/J\zj%’%ﬁ . 7.30 10.11 11.01 20.56 10.79
eteropappus altaicus

PR 6.29 24.62 28.13 45.08 12.10

Artemisia capillaris

FI 5 6.07  2.00 9.49

Bothriochloa ischaemum

S M
F
Patrinia heterophylla 1.92 1.88 7.10 279

Je3R

Hemistepta lyrata

TRRRER
Potentilla bifurca 872 263 1476 12.07

iR 514 9.10 1556 14.93

Artemisia anethoides

i i 274 63.46 2173

Rubia truppeliana
K
Agropyron cristatum

L3 7.5 6.15

Ixeris chinensis

Pkttt 16.98

Thermopsis lanceolata
A: HEARJZ Shrub layer; B: B JZE Herb layer. S: 5 Barren plot; S;: K
H 3 4F Developed for 3 years; Sg: X7 8 4F- Developed for 8 years; S;5: & & 13
F Developed for 13 years; S,5: & 25 4F Developed for 25 years. T [f] The

same below.

12.72 50.54

46.04  23.056 27.40
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Tab.3 Similarity index between communities of H. rhamnoides plantations at different development stages

KB WA Development time (a)

So—S; So—Sg So—S13

So—Sss

S;—Sg S;—Sy3 S3—S,5 Sg—Sy3 Sg—S55 Si37 S5

ARRLVE R £

Similarity index

0. 854 0.572 0. 705 0. 693

0. 899 0.923 0.904 0. 882 0.765 0.938

B

ZHEHEFEEL Species diversity index

0 5 10 15 20 25 0 5

B1 A THAR LT GrBd 2 Hrk s 5sh &

15 20 25 0 5 10 15 20 25

B} [8] Time (@

Fig.1 Dynamics of the species diversity indices in a development sequence of H. rhamnoides plantations.
A JEAJZE Shrub layer; B:E 72 Herb layer; C: A& Whole community; S: #IFh 3 EE Species richness; D: Simpson ZFEM:$S
% Simpson diversity index; H': Shannon ZFE:F8%L Shannon diversity index; J, : Pielou 2] FEF5%X Pielou evenness index; E, :

Alatalo $#15]FE48%8 Alatalo evenness index.
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Fig.2 Changes of interspecific association between H. rhamnoides and 7 species in H. rhamnoides plantations at different develop-

ment stages.
a )il B¥ARF L. davurica; b )FTHI P. sepiums; ¢ VR A. capillaries ;d YA A, sacrorumse )TEIE3R I denticulate ;£ )] )L
3 C. segetum;g JKTEHE S, bungeana;h VPP H. rhamnoides.
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Tab.4 Regressive equations between species diversity indices and development stages of H. rhamnoides plantations ( n =5 )

IZRVN ZAEMEFR AL mYEpy: R? T

Layer Diversity index Regressive equation

A S y = 0.0001x> - 0.0058x% +0. 1873x + 2. 1448 0.9482 "~ -
D y = 0.0001x> - 0.0056x% +0.0822x +0.2191 0.859 " * -
H y = 0.0001x° —0.0065x> +0. 1196x + 0. 3923 0.8876 " * -
Jy y = —0.0002x> +0.0057x% — 0.0425x + 0. 7840 0.8345* * 18
E, y =—-0.0002x> +0.0073x* - 0.0553x + 0. 7995 0.9710* * 18

B S y =—-0.0100x> +0.3877x% — 3.2867x + 23.082 0. 8568 * * 20
D y = —0.00005x> +0.0021x> - 0.0171x +0.9166 0.9697 * * 20
H' y = —0.0005x% +0.01722% - 0. 1440x + 2. 7024 0.954 " * 18
Jy y = —0.0002%> +0.0059x% —0.0471x +0.9165 0. 9665 * * 18
E, y ==0.0002x° +0.0076x> - 0.0543x + 0. 7641 0.9213** 17

C S y =-0.0036x> +0.14102% - 1. 1953x + 14. 0500 0.8179* * 21
D y =—0.0001x" +0.0050x% —0.0284x + 1. 0055 0.7123** 21
H' y =—0.0004x> +0.0161x> - 0. 1012x + 1. 9089 0.9215** 21
J y =—-0.0002x> +0.0062x> - 0.0399x + 1.3306 0. 6908 * * 18
E, y = —0.0002x> +0.0077x% - 0.079%x + 1. 4707 0.7072* * 18

% P<0.05; = % P<0.0l. y: ZFMHFEEL Diversity index; x: E B W B Development stage. T, : PIFI ZREMEFE BUR BT V> BRI & & B[]

The development time of H. rhamnoides community when its species diversity reached the maximum value.
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Tab.5 Regressive equations of the interspecific association index between 7 populations and H. rhamnoides in H. rham-

noides plantations ( n =5 )

i H W R EIEp¥: AR T in

Item Species Regressive equation R?

X R a y=0.0101x% —0.2861x +2. 5898 0.5468 * * 14

X’ test b y =0. 0040x% —0. 1045x +0. 9548 0.9943 * * 13
¢ y =0.0200x% 0. 5421x +4. 1323 0.8793 " * 13
d y =0.0009x% —0. 0207x +0. 4197 0. 6405 * * 10
e y =0.0041x% - 0. 0892x +0. 7622 0.6326" * 10
f y =0.0047x% - 0. 1369x + 1. 3478 0.9807 * * 14
g y = —0.02032> +0. 6410x - 5. 4266 0.8759 " * 16

Jaccard 5% a y= —0.0026x% +0. 0742x — 1. 0384 0.995* * 14

Jaccard index b y=—0.03194" +0. 8812x - 6. 0824 0.9999 * * 13
c y = —0.0003x> +0.0329x —0. 8164 0.938** -
d y= —0.02704° +0. 8505x —7. 2737 0. 8409 * * 17
e y = —0.00042 +0. 0219x —0. 4969 0.459 " * -
f y =0. 0046x% - 0. 1039x +0. 7041 0.964 " * 11
g y =0. 0040x% —0. 1036x +1. 0572 0.9502* * 13

% P<0.0l; * P<0.05 y: REEEE Interspecific association index; x: &8 PrBt Development stage. a )ik BEAK F L. davurica; b )FLH) P.
sepium ; ¢ Y BT A. capillaries ; d VERFTES A sacrorum; e )15 323% 1. denticulate; £)H)L3E C. segetum; g VR PEEL S, bungeana; h YOIk H. rham-
notdes. T, : P 8] SCIE 48 B4 S B /NI A VD B BE VR A& B I [E] The development time of H. rhamnoides community when the absolute value of its in-

terspecific association index reached the minimum value.
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