4l 114 B R MR K F 2R A AR = RO Vol. 41 No. 11
20134 11 H Journal of Northwest A&F University(Nat. Sci. Ed.) Nov. 2013

%) £ BB ) - 2013-10-22 2012
% 2% H4 BRIk < http: //www. cnki. net/kems/detail/61. 1390. S. 20131022, 2012, 026. html

FERERAABAIMRTEENSHFEERESMLHAR

Eﬁ%»ﬁ)%TaXIJTHE ’ﬁfﬂ

bz MOl K2 K AR $R2E B Jb 5t 100083)

(# ZE1 [EMY 505 RGE BN RN TAREC S AT R80T 4540 2 RE R e . D073k i ad i 7 i 2
FRE A W PR 2T L 00T T AR AR CEA MR AR 75 1 2 42 gl b L S8 b 9% i A 4l bR L 75 8 2 42— 1 M TR 38 M0 AR il ok
T 0 Z AR DL IRl B 38 ) Levins A 25007 58 B 48 80 Pianka Az 2507 35 2 18 50, XF N TOMOMK T A Bk 9% 00 A 25 067 58
FUAESAES TN, (45 RY AR A TR R0 35 B M P K 34 5y B2 AR Ak 9534 3R 31 41 i i 38 R > [l
R bR A2 2S00 B8 BE T W W A, G R IR)  BR ZE ST R O BERE AR AR A AR N T RROVR TR AR B R VR 0 P B R 5 TR 3 MR
ATETE N Y 22 250 58 B RN AL S B e KL 43R 0605 A 0. 612, FH R T R I bR R AL o AL B A ARCR R B
AR AURE 35 I A 2500 5 B A 1 18 Bl 25 50 o0 110 A 25 07 T B o (H K JF AR 2 M — 110 52 g [ 3%, T 68l T B B 1 A
PRSP RENESHTEEOAERSNAESMHES, [ AR T, B TR R B LAY F
PRI 2 Mk 3 T Y R TR T i 0 22 R T RRE VR A A I 25 S

[X|A] FHilg:; AT SR BN

[hE4SRS] S718.5271.2 [XuftrERm] A [XEHS] 1671-9387(2013)11-0067-06

Diversity and niche of different plantation configuration in
alpine region in Qinghai Province

WANG Shi-lei, HE Kang-ning, LIU Ke-xuan,CAQO Guang-yue

(College of Soil and Water Conservation ,Beijing Forestry University ,Beijing 100083, China)

Abstract: [Objective)] This study aimed to analyze the diversity and community structure of different
plantations. [Method] Based on sample-plot and underground vegetation survey,the diversity of different
plantations (Betula platyphylla suk , Picea asperata , Larix principis-rupprechtii , Picea asperata-Betula
platyphylla suk) was analyzed and the niche breadth and niche overlapping were collected using Levins
niche breadth and Pianka niche overlapping index. [Result] The richness index, diversity index and even-
ness index of different plantations were in a decreasing order of mixed coniferous and broadleaf forest™
broadleaf forest™> coniferous forest. Species with wide ecological amplitude of species were the dominant
species in the community,such as Equiserum arvense , Polygonum viviparum and Fragaria orientalis. The
niche breadth and niche overlapping of mixed forestry were the highest and it was indicated that vegetation
under mixed forest could grow better. Large niche overlapping was usually caused by large niche breadth,
while sometimes small niche breadth also could rise big niche overlapping for the plaque. [Conclusion]) Be-
cause of environmental heterogeneity and the complexity of biological characteristics, significant differences

between different plantations were observed.
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Table 1 Environment of different plantation communities in Qinghai alpine zone
y = . = Py CRE /(° ) g A AT
A . WE (T W /O i WIE o MR
No of (mXm) (Bk » hm2)  Slope Slope Canopy A Forest
Forest types . . . Altitude
plot Spacing Density degree aspect density age
AL FUHEIR 2k
1 Picea asperata-Betula 1.5X2.0 3 330 24 BH 3% Sunny slope 0.8 2 826 25
platyphylla suk
P e 2 R . -
2 Betula platyphylla suk 1.5X2.0 3330 27 BH3E Sunny slope 0.7 2 856 25
==y f— ;Q Mz >
3 2 2 HA 1.5%2.0 3330 22 FH 0.8 2 836 25
Picea asperata Half of sunny slope
Bl AU NIV N
4 Larix principis-rup pre- 2.0X2.0 2 497 23 FH3 Sunny slope 0.7 2 442 25
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Table 2 Diversity of herbaceous layers and shrub layers in different plantation communities in Qinghai alpine zone

B2 o jzﬁ’fg LR TR B o) AR AL
No of M 2R Eig 14 Diversity Evenness
1 Forest types Level Richness
plot S Sp Sw Jsp Jsw
. HEARZ
CP kR 2R 2 ¢
Z AP Shral, layers 9 0.702 1.070 0. 790 0.772
1 Picea asperata- IS
Betula platyphylla suk FARJR 15 0. 769 1. 826 0.669 0.674
Herbaceous layers
i NP . R
, 1 0 b Shrub layers 8 0. 685 0. 883 0.785 0.677
Betula platyphylla suk B 1
cluta pratyphytia su AR 11 0.738 1.727 0.581 0.500
Herbaceous layers
HEARZ - ) _
\ T 2 RS LM Shrub layers A 0. 589 0.577 0.783 0.665
Picea as 2 =W N
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WA - -
1 3 y ; 4 :
) I,_jbygf@%% Sheuh layers 4 0.494 0.522 0. 684 0.502
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rup prechtii HAR 6 0. 602 1.097 0.543 0. 387

Herbaceous layers
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Table 3 Niche breadth of herbaceous layers in different plantation communities in Qinghai alpine zone
TER TER
Moyl W) %4 FEHE oy Al T4 4 B v
Forest type Plant type Niche Forest type Plant type Niche
breadth breadth
1. [0 Equisetum arvense 0. 994 1. Bk 23 Polygonum vivi parum 0. 988
2. JFR Rhizoma Cimici fugae 0.963 2. M- B B Carex rigescens 0. 980
3. JEW 5 Pyrola rotundi folia 0. 882 3. MM X234 Saussurea epilobioides 0.938
4. KT H%; Fragaria orientalis 0. 841 A, K I7HEE Fragaria orientalis 0. 847
te gt 5. ¥ Galium aparine 0.796 - 5. 202 F Rubus irritans 0.586
¥ b 6. BHE Elsholtzia communis 0.788 El’fiﬁlifw\ 6. FEBE L Pyrola rotundi folia 0.399
La‘ri,x‘ . 7. B0 2T Rubus irritans 0.398 /J;ci;ly(;hylla 7. & W& Bk Cystopteris montana 0. 398
f:;;;f‘;;” 8. 4l & H Carex rigescens 0. 398 sub 8. Ft Wk Rhizoma Cimici fugae 0. 396
9. LBCK Poaannual 0.359 9. B I E Geranium pylzowianum 0. 384
10. B N ERER & Circaeaal pinal.. subsp 0.234 10. F % Euphorbia helioscopia 0.211
11. # % B Euonymus phellomanus 0.198 11. [8)3#] Equisetum arvense 0. 090
12, FEWA R Thalictrum aquilegi foliuml 0.155
SEH4) mean 0.547 S mean 0.565
1. [a)3f Equisetum arvense 0.811 1. 3k 2£ 3 Polygonum vivi parum 0. 986
2. B #E Bryophyta 0.787 2. RIT 5% Fragaria orientalis 0.933
3. KT E % Fragaria orientalis 0. 385 3. M EH Carex rigescens 0.926
4. AL TP i E Galium boreale 0.324 Z A FHE 4. L Pedicularis 0.788
e 5. B ihH Geum aleppicum | acq 0.284 {E'giﬁi 5. W BB Geranium pylzowianum 0.756
ati b 6. FEIEHL Pyrola rotundi folia 0.278 Picea 6. I XE % Saussurea epilobioides 0.642
Picea 7. B B Carex rigescens 0. 266 c;\ej;z}lfztw 7. AT PiHiE Galium boreale 0.523
asperata 8. BN BT Thalictrum aquilegi foliuml 0.244 || platyphylla 8. 3T Galium aparine 0.433
9. B0 24 T Rubus irritans 0.230 suk 9. W ANTE Geranium pylzowianum 0.341
10. 111 3P #E Abietinella abietina 0.171 10. M-8 HE Polygonatum verticillatum 0. 211
11. EB 5 Pyrola rotundi folia 0.114
¥4 mean 0.378 SE-#4] mean 0. 605
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Table 4 Niche overlapping of herbaceous layers in different plantation communities in Qinghai alpine zone
Mgy LA i=S el My B A AL AT
Forest type Mean of the niche overlapping Forest type Mean of the niche overlapping
Ao Jb i it b Al pk - M2l cor
. LT .. 0.599 0.595
Larix principis-rup prechtii Betula platyphylla suk
T E 2 AZ LA S o P MR A A
ERIPAY AN (N 0. 495 11 2 12 - A IR 38k 0.612

Picea asperata

Picea asperata-Betula platyphylla suk

4 g 5ie

1) 75 96 R 1 XA [a] N A B 8 2 22 R (R
IR 2R R B B 21 R O AR Sy
ES /5 IR W Rl N ) N L o S W R
NG = O e N R ) N 2 N S T oS
85 5 JOOVE (9 5 O 2 W R AR B3 TR AL 0
T YR RS AR . T AR e L
LRI il v 1 9 LA 23 il 3 st TR OIS IR L v I
JEE R AT L BRA T VR Z2 WAl B A T AR J2 A
IR EEBE (Ll PIEE) R DL S5 L I T BOPK T 48
WA W RN Z R PE A BRI

N TR T U IR RIS B R R Y
REXTHINHW LB CH Z ., H I, 38 i
4 M T 20 B v 2 B R 2E A B 0 A TE R AT IR
SCPRN I o AR Bl L 5 A bR Bl X i bR
PEAT 22 J2 U 224 i ) T it 5 LA AR JE AR A B Y R
H o XN MR v 2 B A5 00 2 A T LA
NTAT BAZ F 5 EMZ R & TH#EAZ, A
TEAROMRT A Bl B B R O 3 R B Y A
ik, Wi AIREEMIAT e . EBAE THEAR BA R IFIiE
IO AR R A E

2) A A5 B B2 R T e A Ay el g B 5 DR A
HIGE 71 VA 5 B B A 1 v R BT Ak 10 b 82 A
FE o MR P A A5 07 9 B 1 88 35 22 S = i A
AR Z 18] 57 M A% P B A [ R ) Ao A g 2 R v ) 2 S
JE[R peE Yy . AR AL AR EAROR 75 9 25 42 albK B 3R
FRPR TR B0 958 3E 5 B A 0 ) 2R {EL TR e e 2 4 o]

B P A 0 9 2 DT A 2 i BE W v T
J5 & s FAME LR N3G 1 25 42~ IR SEPRAR T 24 45
T BEE AR A 0 A A7 o A BR2ZF 2 Al 5 S A
14 A 25 S A LR

T 755 8 DA RN T ARBR R AR R 7 - 29 4 25
F1 58 FEAE I a3 . 7 il = K- MR IR S > H
HE Ll bk > A2 Jb ¥ it b AR > i = A2 Al bk, R W] %
DX R S MK A 005 8 IR AR B TS e O R SE A A
TR AR AT fe it T IR T Y1
I ZREVE RIS A B S 2 Pk . T IR TR AR B 45 4
SRR OE B R A R v T R A A o ) T L e
E A 2500 09 534+ DT 412 5 0 Ao Xk B8 35 % 0 ) A1)
DLl ) 22 RV

3) T 1 JOE 2 T DN TR Al A 7 AR A A
HEENZLBEN 52 AR SR>
7o I P Bl AR MR A bR > 5 1 = A2 bR R BTIR A
MRARTT W i 22 [0 A7 35 20 4 5 4 XA BR B 3R 058
GEURAIAF N FE 7 o 30 W B0 B T 9 A A
SIRB R AES MRS BRI R, —
L A 2N AR Y ) o 22 T A7 A A R B AR A
X AT RE 55 W) P 0 A1 B0 BRE B R A 05 W R P A
02 ) S PR AT O . DL 5 B B 2 A7 A 1 1 B 3F
S5 SR BB A B W) o R AR R v 5 T R R A1 ) o
Wi 3% = o T BV I TR S AR 35 B8 50 ) AR 2 A6 5
JER /N AL AR S T S (AN .

[ 5% 3Tk ]
[1] MRIFi 3 5 k. A2 A A TMOM T3 08 @ 2 B 09 BF 5



72

P Al e MR K AR

541 %

2]

(3]

[4]

(5]

(6]

(7]

(8]

9]

(1. 24 ZBEHE ,2001,9(2) 1 152-161.

Lin K M, Huang B L. Studies on B-diversity index of under-
growth plant in Chinese fir plantation [ J]. Biodiversity Sci-
ence,2001,9(2):152-161. (in Chinese)

JAREEE T, SR OGA. T LAk X R TR 9 W R 2 R
PEESE [T, PUALAE 2441 . 2005, 25(2) . 321-327.

Zhou F Z,Wang Y P,Zhang G C. Biodiversity of main typical
manmade communities in forest region of Mountain Wutai,
Shanxi [J]. Acta Bot Boreal-Occident Sin, 2005, 25(2): 321~
327. (in Chinese)

B b BEL L XK A ARV R 2 R PR R AR S AR 5T (DL
W AE AR IE Aol K%, 2011,

Zhao S. Study on biodiversity and niche of natural secondary
forest communities in the northern mountain of Hebei province
[D]. Baoding, Hebei: Agricultural University of Hebei, 2011.
(in Chinese)

Leibold M A. The niche concept revisited mechanistic model
and community context [ J]. Ecology,1955,76(5):1371-1382.
ZER AR BRSO (AT 4 4 B 7 A% DR R A AR B A 2
HimFgE [J]. B AEZS 24 . 2005.16(12) : 2231-2235.

Li D W, Zhang W H, Ren Z Z. Niche characteristics of domi-
nant populations of sophora davidii community in loess gully
region [ J]. Chinese Journal of Applied Ecology,2005,16(12)
2231-2235. (in Chinese)

kA R E] WL RRMCE A LB A A
frwgy [J]. Mol B2 5% . 2009.22(1) :63-68.

Zhang Z H,Liang S C, Hu G. Niche characteristics of dominant
populations in Cinnamomum burmanni community on Karst
hills of Guilin [J]. Forest Research, 2009, 22 (1): 63-68. (in
Chinese)

B SR EA R TR R AR SRR L] A
1994,4(2):120-125.

Liang S C. A preliminary study on the niche of the populations
of Carpinus Pubescens community [ J]. Guihaia, 1994,4(2) .
120-125. (in Chinese)

B A SUMPERE R R AR AR S AL RS LT . TR,
1997,4(2):120-123.

Liang S C. A study on the niches of mangrove populations in
the succession of Rhizophora stylosa community [J]. Guangxi
Sciences,1997,4(2) ;120-123. (in Chinese)

ARTERY o o S T SR LB R L A ) B VR O AR
B AR AL [T, DAL ATY 2412, 2003, 23 (12) : 2081-2088.
Li J L,Zhang ] T,Guo X Y. Study on niche of dominant species

of subalpine scrubland and meadow community in Guandi

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

mountain [ J]. Acta Bot Boreal-Occident Sin, 2003, 23 (12) .

2081-2088. (in Chinese)
AT ok Al RAT W B AE W RE I8 A R A S AL B O
(1] HPIBF5E . 2006,26(2) ; 156-162.
LiJ L.,Zhang J T. Niche of dominant species in the midst of
Taihang mountain [J]. Bulletin of Botanical Research, 2006,
26(2):156-162. (in Chinese)
A SR BT AR I JGE R AR bR TR X 3
MBS RD A= 0 [T, AR A5 2441. 2004, 24(12) - 2984-2990.
Wang D M, Zhou X C,He K N,et al. The potential productiv-
ity of the main species used in the Datong reafforestation pro-
ject on former farmland, Qinghai Province [J]. Acta Ecologi-
cal Sinica,2004,24(12):2984-2990. (in Chinese)
XA b T 3 R B A O DR B A AR S (D] b
50 b BRI R, 2009,
Liu S. The situation analysis of vegetation succession in con-
verting the land for forestry and pasture in northern main are-
as [ D]. Beijing: Beijing Forestry University, 2009. (in Chi-
nese)
M L EEE.E MRS S XN E A TR R 2R
PEFSE L) AR S PR 2A 4, 2010, 19(4) - 843-848.
Qu H.Wang B T, Wang L,et al. Study on the diversity of dif-
ferent plantations in loess region [ J]. Ecology and Environ-
ment Sciences,2010,19(4) ;843-848. (in Chinese)
Weider L J. Niche breadth and life history variation in a hy-
brid daphnia complex [J]. Ecology.1993,74(3):935-943.
Silvertown J W. The distribution of palnts in limestone pave-
ments; Test of species interaction and niche separation against
null hypotheses [J]. Ecology.1983,71:819-820.
FARA A I BT AR T R R OR[N AR B R A
AR A L] K R R FFIESE2012,19(3) : 156-159.
Wang W W, Yang H L, He K N, et al. The study on herb
community niche of different plantation configuration in alpine
region of Qinghai Province [ J]. Research of Soil and Water
Conservation,2012,19(3) :156-159. (in Chinese)
FRAH R Ak, 4% 2 Ll AR AR R A TR I 40 ) AR
AL [T, PRI R 4. B SRR 20, 1997, 9(4) 1 73-
78.
Guo Q B,Liu Y C,Li X G. Dynamics of species niche in sec-
ondary succession series of forest communities in jinyun Mt
[J]. Journal of Southwest China Normal University: Natural
Science,1997,9(4) :73-78. (in Chinese)
Walker B. Conserving biological diversity through eco-system

resilience [ J]. Conservation of Biology,1995,9(4):747-752.



