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Niche of shrub populations in different plantation communities in
Alpine region of Qinghai Province
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Abstract: [Objective]) In this study,artificial forest communities were selected to investigate the rela-
tionships between shrub populations with different plantation communities and the function and status of
populations in communities from the view of niche. [Method) Levins niche breadth index and Pianka niche
overlapping index of shrub populations in different plantation communities were measured to analyze the

relationships between shrub populations and their status. [Result) In Betula platyphylla communities,
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Salix cupularis Rehd and Euonymus przewalskii Maxim had the widest ecological amplitudes with the
niche breadth of 0. 999. The niche overlapping values of Salix cupularis Rehd, Euonymus przewalskii
Maxim, Spiraea salicifolia, and Potentilla fruticosa were all above 0. 800. In Picea crasslia-Betula
platyphylla communities,the niche breadth values of Potentilla fruticosa ,Salix cupularis Rehd,Sibiraea
angustata,and Spiraea salicifolia were between 0. 973 and 0. 994, while their niche overlapping values
were between 0. 400 and 0. 600,indicating that they had good suitability to the environment with different
biological and ecological characteristics. In Picea crasslia communities, Euonymus przewalskii Maxim was
the dominating species with the largest niche breadth. In Larix principis-rupprechtii communities, the
niche breadth values of Rosa omeiensis Rolfe, caragana sinica, and Fuonymus przewalskii Maxim were
0.986,0. 933 and 0. 295, respectively. Rosa omeiensis Rolfe and caragana sinica were the dominant species.
[Conclusion) 1) Wide ecological amplitudes of shrub species in different plantation communities were dif-
ferent due to the plantation site conditions and ecological characteristics of different species. 2) Shrub popu-
lations had effects on the improvement of single plantation community structure and boost of species diver-
sity. 3) The niche breadth and niche overlap were positively correlated in general, but the relationship was
contrary in some plantation communities. This phenomenon may be due to plaque distribution of species
and high spatial heterogeneity of environment resources. Shrub populations in broad-leaved mixed forest
could make better use of limited environmental resources.

Key words: Alpine areas of Qinghai;plantation community;shrub population;niche breadth;niche over-
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Table 1 Basic information of four plantation communities in Alpine region of Qinghai Province

A 4R /m WerE/ () Wefir W 1w Lilzipia it/
Forest types Altitude Slope gradient Slope location Slope direction Closeness Stand age

= - khe
Hl AT . 2 840 21 #1 Center P4t Northwest 0.8 28
Picea crassi folia plantation
I HE TR .
Betula platyphylla 2 825 30 T Bottom 754t Northwest 0.6 20
Ay % \
FALiE AT A y 2 830 24 F1F Lower P Southwest 0.7 28
Larix principis-rup prechtii
S S HEIE 2%
a2 FHER M 2 820 28 1 Center 7§t Northwest 0.7 10

Picea crasslia-Betula platyphylla
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Table 2 Niche breadth of shrub populations in different communities in Alpine region of Qinghai Province

A s H S E B B s A LR
Forest S}%Tﬁﬁr{n Niche Forest Sg%?iﬁﬁ; Niche
types Shrubs name breadth types Phrubs name breadth
1. B Ml Salix cupularis Rehd 0.999 1. 4@ MF Potentilla fruticosa 0.994
2. NEBF 2.t it
Euonymus przewalskii Maxim 0.999 Salix cupularis Rehd 0. 987
3. MM G5k 3 Spiraea salici folia 0.993 3 A8 M YL AE Sibiraea angustata 0.976
4. 4 & MF Potentilla fruticosa 0. 966 SR 4. MM SE 23 Spiraea salici folia 0.973
. pay
: 5. 7RI BE R 2L 0. 902 Wtk O AEDF 0. 660
FIHENT M Sibiraea angustata ' Picea Euonymus przewalskii Maxim :
/)Za]?;[;/f;lla 6. M| & 2.4 Lonicera hispida Pall 0.911 crasslia- 6. 53 %9 )L, Caragana sinica 0. 490
7. Uk JH 3% 7% Rosa omeiensis Rolfe 0. 898 , Belu]lau 7. FIMESN Y Betula platyphylla 0.413
typh
8. JKH] T Cotoneaster multi flora Bunge 0.512 platyphyiia 8. JIK#jF Cotoneaster 0. 347
9. BN Cryptomeria japonica 0.416 9 Ik JH # #% Rosa omeiensis Rolfe 0.296
10. £TAE2 4 0. 384 10. HER A4 0. 255
Lonicera rupicola var. syringantha o Lonicera caerulea a0
¥ Average 0.798 S Average 0. 639
L\ETLF 0. 988 L. U JF 35 3% 0. 986
Euonymus przewalskii Maxim : LT A Rosa omeiensis Rolfe :
P  Fo s A . 7 ) .
FifE = A2 2. IR JH 3% % Rosa omeiensis Rolfe 0. 980 JER B 2. 58339 ), Caragana sinica 0.933
T LU
Picea 3. 5539 )L Caragana sinica 0.413 Ifar.zzl jj NEDF .. . 0. 295
foli principis Euonymus przewalskii Maxim
crassi folia ..
’ 4. BEZSHE Ribes emodense 0. 347 rupprechtii S Average 0.738

SEYg Average 0.682
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Table 3 Niche overlapping distribution of shrub populations in different communities in

Alpine region of Qinghai Province %

H: & & Niche overlapping

o
Forest types 0~<20. 200 0. 200~<0. 400 >>0. 400~<C0. 600 >>0. 600~<C0. 800 >>0. 800~<1. 000
FIHE N M Betula platyphylla 0.0 66. 7 17.7 15.6
1 M- A2 1R 32 .
Picea crasslia-Betula platyphylla 20.0 17.8 15.6 26.6
T =2 N T Picea crassifolia 16.7 66. 6 16.7 0.0
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Table 4 Average niche overlapping and niche breadth of shrub populations in different communities in

Alpine region of Qinghai Province

T A A B P (E A A 58 P E
Forest types Average of niche overlapping Average of niche breadth

= H R 2 bk - ;

Picea crasslia-Betula platyphylla 0.615 0.639

e N T AWK Betula platyphylla 0.668 0.798

T N T Picea crassi folia 0. 661 0. 682
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Table 5 Niche overlapping of shrub populations in Betula platyphylla in
Alpine region of Qinghai Province
BUB WEES  REZE AZLF KT e
b mut gL Aeppgg 7 Ny e S S Rl o R Lorupicola
Species S. salici folia S.angustat S. cupularis  R.omeiensis L. hispida E. przewalskii P. fruticos C.multiflora Ci . var
Species S. salicifolia S.angustata Rehd Rolfe Pall Maxim . fruticosa Bunge ", japonica var.
syringantha

M55 4 4

S. salicifolia 1.000

73 [H- i

ﬁ‘i +iER 0.511 1. 000

S. angustata

ey 1L

S. cupularis 0.899 0.473 1.000

Rehd

Ui A 5 84
R. omeiensis 0.512 0. 557 0.525 1.000

Rolfe

L. hispida Pall 0.539 0.446 0.529 0.443 1.000

NETF
E. przewalskii 0. 898 0.528 0.910 0.476 0.473 1.000

Maxim

r= =4

ﬁ%m 0.499 0.513 0.890 0.512 0.453 0.810 1.000

P. fruticosa

KA T

C. multiflora 0.762 0.452 0.716 0. 444 0. 887 0.699 0.565 1. 000

Bunge

35k

&&W . 0. 834 0.495 0.632 0.423 0.923 0.699 0.523 0.976 1.000

C. japonica

AHBL
L. rupicola 0.867 0.523 0.657 0.332 0.789 0.699 0.456 0.954 0.956 1.000

var. syringantha
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Table 6 Niche overlapping of shrub populations in Picea crasslia-Betula platyphylla in Alpine region of Qinghai Province
\E K Hj G JE = 2 22 g e e
i NERT gy KT WEER . AUE WM g mazs amen #BlL
Species E. przewalskii P. fraticos C. multiflora R.omeiensis S.cupularis FHLkH S. ancustata L. caerulea B. platvphvila C. sinic
pecies Maxim . fruticosa Bunge Rolfe Rehd S. salici folia .angustata L. caerulea B. platyphylla C. sinica

NEDF
E. przewalskii 1.000
Maxim
N
EEM 0.328 1,000
P. fruticosa
KHF
C. multiflora 0.983 0.938 1.000
Bunge
U I 5 8
R. omeiensis 0.934 0.651 0.933 1. 000
Rolfe
L
S. cupularis 0. 396 0.497 0.433 0. 396 1.000
Rehd
4 23
'Eufﬁﬁ% 0.299 0.512 0.299 0.299 0. 494 1.000
S. salicifolia
7 I fif U
EutBERIE 0.302 0.510 0.302 0.302 0.494 0.512 1.000
S. angustata
R A
RS 0.921 0.651 0.899 0.932 0.783 0.581 0.678 1. 000
L. caerulea

ik —H-
FIHEL) i 0.000 0.918 0.000 0.000 0.753 0.984 0.977 0. 000 1.000
B. platyphylla

f
ﬁqxf?n}ku 0. 000 0.774 0. 000 0. 000 0,635 0.830 0.823 0. 000 0.877 1. 000
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