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Niche of woody plant populations of Picea purpurea community in Dayugou forest

area, Taohe Nature Reserve, Gansu Province
ZHAO Yang?, CAO Jiahao?, LI Bo"?, QI Rui'?, LIU Ting"?, CHEN Xuelong'®, GAO Bengiang'?’,
ZHAO Yanli"?, LIU Jingian'?, CAO Xiuwen"* "

1 Institute of Forestry Science of Bailongjiang in Gansu Province, Lanzhou 730046, China

2 GanSu Bailongjiang National Forest Ecosystem Research Station, Zhouqu 746300, China

Abstract: Based on the plant community investigation data, and with plots representing the comprehensive status of
multiple resources, and species importance values as measurement indicators of niche, the niche characteristics of woody
plant species in the Picea Purpurea Community in Dayugou forest area of the Taohe Nature Reserve were quantified with the
indices of Levins niche breadth, Shannon niche breadth, Schoener niche similarities and Pianka niche overlap. The results
showed that there were 8 tree species in the tree layer of the picea purpurea community, belonging to 4 families and 6
genera, among which the picea purpurea was the absolute dominant species, and the Abies faxoniana was the subdominant

species; the shrub layer had a total of 50 species of plants belonging to 16 families and 25 genera, among which Lonicera
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caerulea , Lonicera ferdinandit and Lonicera tangutica of the Caprifoliaceae and Rosa omeiensis and Potentilla glabra of the
Rosaceae are the dominant species of the shrub layer, and the picea purpurea seedlings did not have obvious advantages but
they had the widest niche breadth. This study indicated that the niche breadth was affected by the ecological characteristics
of species as well as their distribution and habitat. The species with large important values generally had larger niche
breadth, and the species with large niche breadth generally had the larger niche similarity and overlap, and had higher
probability and degree of overlap with other species; there were also large niche overlaps when species with small niche
breadth were concentrated, and the species of the same family or genus often had larger niche similarities and overlaps.
Niche breadth reflected the population dispersal potential, the niche similarity reflected the stability of a community, and
the niche overlap reflected the degree of the existing or potential competition among species. Picea Purpurea had the widest
niche breadth in both the tree layers and shrub layers, the strongest ecological adaptability, the stable community structure,

and thus the possibility of further dispersal.

Key Words: Dayugou forest area; Picea purpurea community; woody plant; niche
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Table 1 Basic information of plots

et W R L Sl g )= 3

s ; {/&}K iﬁ rﬂ. Slope Density Mean Average Canopy Coverage IR i
No. Elevation/m — Direction posiion  /(M/hm?)  DBH/em  height/m  density/% /% Most old/a

1 2915 2 [ Bk T 925 18.87+0.81 13.64 63.60 82.50 116

2 2880 LI T 1275 19.13+1.33 12.43 75.35 64.25 106

3 3100 2 B FF 1509 12.08+0.56 10.07 65.60 82.30 98

4 2955 SRE T 2210 14.88+1.23 10.96 75.65 78.55 110

5 3028 F 38 FF 2153 15.95+1.50 11.80 70.50 68.50 105

6 2961 5873 T 2325 14.38+1.02 10.39 68.50 82.65 166

7 3024 4% T 1973 21.25+3.60 15.70 68.85 70.25 143

8 3041 5873 0 2125 21.48+3.34 15.89 71.50 72.60 110
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Table 2 Importance value of populations in tree layer of Picea purpurea community

w5 ERE AR en g R R
No. Species Importance CUCf‘ﬁC'ISIll No. Species Importance Loef'ﬁc'lem
value/% variation value/ % variation
1 EIREH Picea purpurea 36.929 0.245 5 BE K ME Betula wilis 6.641 1.406
2 IRYT. 42 Abies faxoniana 20.050 0.735 6 LM Salix ginlingica 3.909 1.335
3 AR [ Sabina preewalskii 14.417 0.616 7 A2 Picea asperata 2.325 1.879
4 ZIHE Betula albo-sinensis 13.957 0.630 8 FRA Juniperus formosana 1.770 1.823
x3 ERZUBEEAEREEEZE
Table 3 Importance value of populations in shrub layer of Picea purpurea community
W5 W el TR R R
No. Species Importance Coef'ﬁc’lent No. Species Importance Coefﬁcllent
value/% variation value/% variation
1 I JA %1% Rosa omeiensis 16.690 0.999 26 EALZL Lonicera trichosantha 1.700 0.983
2 JEW B4 Lonicera tangutica 14.103 0.577 27 B JE2.4 Lonicera tangutica 1.361 0.866
3 WEEER Lonicera caerulea 12.174 0.497 28 AERk Sorbus pohuashanensis 1.338 0.866
4 B A Lonicera Serdinandii 10.567 0.480 29 W B 2.4 Lonicera hispida 0.846 0.990
5 WM Potentilla glabra 8.535 0.726 30 AEVGEAT Fargesia nitida 0.833 0.935
6 VPG4 Lonicera webbiana 7.880 0.654 31 =A% Picea asperata 0.709 1.738
7 INIBA Abelia biflora 6.769 0.810 32 16534 Rosa moyesii 0.668 1.047
8 Jit B35 7% Rosa sweginzowii 5.134 0.801 33 A F Cotoneaster horizontalis 0.599 0.893
9 URYTY2 42 Abies faxoniana 4.912 1.028 34 FLIKBET Ribes moupinense 0.530 1.000
10 LK Picea purpurea 4.872 0.418 35 YU 4 Lonicera szechuanica 0.508 0.869
11 1% B Sabina przewalskii 4.031 0.843 36 FEBY Rhododendron simsii 0.430 1.000
12 FER Betula 3.895 0.832 37 FIR Juniperus formosana 0.344 2.646
13 B H AEMK Sorbus koehneana 3.640 0.608 38 [RVET Ostryopsis davidiana 0.335 0.935
14 R 254635 Spiraea media 3.591 0.991 39 WK Cotoneaster acutifolius 0.296 1.000
15 PKNZSEET Ribes glaciale 3.384 0.767 40 Tr Euonymus alatus 0.293 0.935
16 LBk 4 Lonicera nervosa 3.076 0.751 41 TIMEZRRET Ribes himalense 0.293 1.000
17 BEAEET Ribes himalense 2915 0.866 42 &85 Potentilla fruticosa 0.261 0.935
18 Hilt/NBE Berberis kansuensis 2.780 0.850 43 BENINisYA Philadelphus schrenkii 0.258 1.000
19 24 Lonicera japonica 2.655 1.235 44 PR Maddenia hypoleuca 0.240 0.935
20 AR A Spiraea fritschiana 2422 0.827 45 HARLF Lespedeza bicolor 0.216 1.000
21 T x Euonymus phellomanus 2.192 1.327 46 M Acanthopanax senticosus 0.205 0.866
22 ZUAW Salix alfredi 2.152 0.922 47 it Daphne odora 0.143 1.000
23 A G544 Spiraea myrtilloides 1.879 0.880 48 IIZEHE Cornus officinalis 0.057 0.935
24 SEIKM Salix heishuiensis 1.835 0.816 49 N Acanthopanax gracilistylus 0.050 1.000
25 ZKBET Ribes nigrum 1.826 0.761 50 BT Rubus corchorifolius 0.032 1.000
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Table 4 Niche breadth of populations in tree layer of Picea purpurea community

TeER/NH 2= 5, AT

HESNLTEE FERSNLTEBE
g M4 e Niche breadth T e Niche breadth
No. Species Frequency 5, B No. Species Frequency 5, B,
1 LI EH Picea purpurea 8 7.548  2.050 5 KERME Betula wtilis 4 2.687 1.173
2 URIT4 42 Abies faxoniana 7 5.695  1.761 6 LW Salix ginlingica 4 2.876 1.078
3 AR KA Sabina przewalskii 8 5.801  1.930 7 ZA% Picea asperata 1 1.766 0.625
4 21K Betula albosinensis 7 5727 1.835 8 HUH Juniperus formosana 1 1.851 0.699

HEARSZ SN

K5 ERZUBEEARESMREE

GERE (B, By) B KHY N ER SAZLHT (6.807,1.979) (3% 5) , HR O 2 A BE 1Y 1 e 2R

(6“41%&L§Euﬁ%6ﬂ91%$ JEHT R4 (6,002 ,1.892) FIEPE 244 (5.601 ,1.860) , # kA= 250

Table 5 Niche breadth of populations in shrub layer of Picea purpurea community
A AT
Hi5 A it Niche breadth Hi5 A i Niche breadth
No. Species Frequency 5, B, No. Species Frequency 5, B,
1 I JE 8K Rosa omeiensis 24 4005 1707 || 26 FAERA Lonicera trichosantha 2 1.571 0.674
2 FEI A Lonicera tangutica 24 6.002 1.892 27 [ JE 2.4 Lonicera tangutica 2 1.999 0.693
3 WEHER Lonicera caerulea 24 6.414  1.958 28 ARk Sorbus pohuashanensis 2 1.996 0.692
4 B W B4 Lonicera ferdinandii 23 6.249  1.885 29 NITEZ.4 Lonicera hispida 3 1.541 0.606
5 WM Potentilla glabra 21 4795 1711 30 YEVUEIAT Fargesia nitida 1 1.000 0.000
6 AEVG LA Lonicera webbiana 24 5.601 1.860 31 2 Picea asperata 2 1.989 0.690
7 NI Abelia biflora 15 3446 1349 || 32 AEVGEEK Rosa moyesii 2 1.331 0.415
8 Jit BB Rosa sweginzowii 2 4402 1701 || 33 FBUTF Cotoneaster horizontalis 2 1.680 0.595
9 IRYLYS K2 Abies faxoniana 20 3.891 1489 34 FEXKKEET Ribes moupinense 1 1.000 0.000
10 KR EHS Picea purpurea 24 6.808  1.979 35 VU 24 Lonicera szechuanica 2 1.965 0.684
11 AR B Sabina przewalskii 21 4675  1.625 36 ¥:8% Rhododendron simsii 1 1.000 0.000
12 HER Betula 18 4728  1.662 37 FIA Juniperus formosana 1 1.000 0.000
13 BEHAERK Sorbus koehneana 21 5468 1787 || 38  [RART Ostryopsis davidiana 1 1.000 0.000
14 %54k % Spiraea media 9 2535 0.997 || 39 JKHITF Cotoneaster acutifolius 1 1.000 0.000
15 UKNZREET Ribes glaciale 18 4133 1.525 40 BH Euonymus alatus 1 1.000 0.000
16 21 k24 Lonicera nervosa 12 3.542 1315 41 JEWESSHET Ribes himalense 1 1.000 0.000
17 WEZHETF Ribes himalense 12 3.123  1.340 42 L85 Potentilla fruticosa 1 1.000 0.000
18 H il /INBE Berberis kansuensis 12 3212 1.334 43 FE ML Philadelphus schrenkii 1 1.000 0.000
19 2.4 Lonicera japonica 3 1.311  0.451 44 B Maddenia hypoleuca 1 1.000 0.000
20 HILHLE Spiraea fritschiana 6 3799 1517 || 45 #ABET Lespedeza bicolor 1 1.000 0.000
21 B#TF Evonymus phellomanus 5 2440 1163 || 46 HIFIN Acanthopanax senticosus 2 1.996 0.692
22 RIEH Salix alfredi 3 2842 1.069 || 47  #i& Daphne odora 1 1.000 0.000
23 A4 Spiraea myrtilloides 2 1.823  0.644 48 WIZEHE Cornus officinalis 1 1.000 0.000
24 JRIKMI Salix heishuiensis 3 2708 1.042 || 49 FN Acanthopanax gracilistylus 1 1.000 0.000
25 ZKHETF Ribes nigrum 4 3.458 1291 50  BHTF Rubus corchorifolius 1 1.000 0.000
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Table 6 Niche similarity of populations in tree layer of Picea purpurea community

5 No 1 2 3 4 5 6 7
2 0.637
3 0.717 0.515
4 0.715 0.722 0.613
5 0.456 0.252 0.573 0.356
6 0.430 0.159 0.325 0.348 0.309
7 0.280 0.110 0.248 0.181 0.112 0.690
8 0.216 0.073 0.476 0.138 0.673 0.276 0.318

YR 45 A3 2 Species number saw Table 2

HEARJZE 50 FhE W) Aedy 1 1225 RO A SRR SR 0.217, BRFR IR, P AR RN T
0.6/ 1141 XF, 5 EXTELH 93.14% , 48 K ZHF R AHAUPE A T 0—0.4 Z (8], G FG A RIYE R 0 79 365 X, AH
IR T 0.6 BoF 84 Xt AV 5 6.86% , Hid 0.6—0.8 14 59 %F,0.8—0.9 (197 %F,0.9—1.0 4 2 XF, AHBIE N 1 (1)
16 X, AR IRI B R L MBAEZLL(0.911) . =2 5HM(0.978) Z5 LUK AR R 1 A Fp X £ H B
TEAEPL SR Z 8] B 22 LA PE SR B 231 RS (26 7) 2L SO ALEE1E Hy 0.452 AP K
F 0.6 I9F 46 X, 5 19.91%, Hvh 0.6—0.8 Y 43 XF,0.8 LA I 3 XF, FHARIYE 5 K% 0 5 i SR 5 2R 24
(0.815) , ek M FE I 2 & S5EEE M5 (0.806) & 204 5 i 3% 75 (0.800)
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B DAHEIE 8 PR AR RIS AEE AL SN S (K 8) , HEWE R 0.462, HEEK T 0.6 94 9 X, i
STEL) 32.14% PR T 0.8 BT 4 X, S KA BE K2 HEFN AT (0.890) , R Ak Bz MEFIAR 1% [ 411 (0.851 ) |
A% BAAFUFIFT(0.846) RIS HIFI =42 (0.845)  {HIK JLANFROT HR BR AR BIAA S, e 24 R 55 38R0 A 4 M
PP LAY 6 RIS AR S0 AL 0.5 LI b, HESEWHE KT 4 53R,

®8 ERZUBEEFTARESKES

Table 8 Niche overlap of populations in tree layer of Picea purpurea community

45 No 1 2 3 4 5 6 7
2 0.754
3 0.756 0.500
4 0.798 0.798 0.553
5 0.469 0.204 0.851 0.224
6 0.680 0.201 0.433 0.433 0.252
7 0.538 0.159 0.374 0.243 0.077 0.845
8 0.358 0.063 0.846 0.139 0.890 0.210 0.190

YIFh 4 5 [ 3 2 Species number saw Table 2

THEARJZ 1225 D AR S ME R 0.298, A E SRR, EEE/NT 0.6 A 974 XF, A EXT
B 79.51% , 46 R 28T 0—0.4 Z 8], Hrd 365 R (4 29.80% ) EEAE N 0, R H S S,
FBMERT 0.6 194 251 %, (5 1 20.49% , Hor 0.6—0.8 1Y 180 % ,0.8—0.9 (1) 34 % ,0.9—1.0 ¥ 21 %, A 16
AFIXTESEN 1, BRI ESBRIS . 50 FEEARNCA RE #H 6k B Re 4 i ie R BRI ALMERR
Y s A S e AMIAAESMES, KPR S HEMESWIYHEREK, N 0.504, HT
22 ANFIF ALY 231 AT (36 9) S mEIE A 0.539, P EEME/NT 0.6 B9F 121 X, 5 E 52.38% , &
HEESE N 0 8 1 AR, 0.6 LA 110 XF, 5 Lt 47.62% , H:ip 0.8—0.9 1) 21 %F,0.9—1.0 ) 6 Xf, EE(H
R AR TP (0.923) , HR g JE 345 4 M 2204 (0.923) |k JE #5345 6% (0.912) 55

5 bl B R ARG A SNES, HESRIERTHEAZR, EARZRI BN L
AR, B FR ] 0] BEAFAE B BN SE 4, A SE R R I W Fh 2 W) T S % — e ok, B 53
EYRESOMRS  ESRE K ARRERNE AR 5 O P ) w0 K i A A | R R R ]
J& PR ) A= S AR,

3 Fit5itie

3.1 YR EEE S RS S

FEAEFR R YAERET T A SRR EE ) | A 507 96 B 7% AL A9 % PR35 1A 35 7 A0 8 DA R T R 0
AT ) BB AR S S RE WA OR (B E—E 2557, ENAR)R R B B E A
PTG BRI R T e, AR (EAVE UAOE S | IRTT VA2 AR5 2R 2507 T8 BE R4 /N T AR [ AR AL
A SEEM HTALE RLRE AN =3 HEAJZE A2 2507 58 I F R A SRR = A2 40y i JE AR SO 2 9 , i B (i
R P U JE 4 Ry R 2 A I 2R S B TR B 12 FNAE 4, T AR A R R R T B AR DGR R
HAA KNG B AR GEIRAL T A3 A0 A3 SR REAT O | BRI A 45 SR o A Rt &), T 2018 5 AR ik
AN AETSOLTERERR ™ SR AR BIC W] AR AT R 5 $ HAh WA e, HAr i 50728 5 &
Hwe /N (3R 3) |, DR 2538 R FE 7 fie i, 10 JE 6 2 L i A 2 A BRI RE D A Hh B, (HHAR 57 R
BRI E S T/ N TSR A2 40

AL TE A S Wb B B AR 2R TE R A G, o 55 oA Y BB DA G, 932 38 4 MER S [N 1 L[R]3
M R EEER A AL B RO I R 2R A RLRISE AR, ELI TR A o Y (A AR K
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AEBOLETEEB R THEARZM, KEMREW, ZEABHEYR R KR4 R 758, = it B i€ 35 5
PERR R ; S AR Y 2 50, IR 2B S0 9, i BEtkom 1 ARV AR T RME Y 2 98 BERIE IR . AR
5T X SR B AZHEVR T AR AR BEAS e, PRBRABEK , 1o S B Pk B AR T P88 50 1) T 2 A BRI 35 2R b 1 2
Ko B, SR RIS HEARZ IR DLESE R B 24 JE e 2 A S5 2 AR W AN LR 6 A | 0k 345 7 55 45
TERHEY) A 2B BB R (Rl ) SR Ae) 1 W b 22 B RS A AR IR,
3.2 AAAIAEM

A ZSANE AR S WL ol o) % YRR FE AR AR AR B, A A B B K A b 22 T A S AR R P — e ) (s
AHFFCNR A SRS A A0 58 B TR i CBR YT ARBR G  RARZER 22 3 MR A
) A= S AARAMER TG 4 D558 Fh ABVE R 553500, =42 SR80 A0 58S B2 #Er AR R T 0.6, HEAR
JRER B 5 R ARG RO EBAARRIE , 5 AEOUFAFP AR AR 38 i A0, AR 35 R A i e
RG24 R R A SRGEWESA BRI AT AR T 0.8 19 9 NFXTH 6 ASFxf i
MAEAEL AP Z 0] AR AR SRR ZE], ARG R T 0.9 MRIEE LS5 BHREL WS =240,
AT UL A= 25467 5 BE 45/ IN AR A T ko T 00 e R A S AR A AR 9 IR, AR S AR AL 2 W b A 25 R
AR AL [FSE M AE ] — BT AR (]2 O, AR SR AR A A4 P DR G DR SRARL L8 o AT ARG 2R 2807, R, TRl
sl [7] & A e A B i AR S SRR, N4 #E M 5 TR 5

PRI I, AR IS X B R B G 2000 Trh R 30, P A R P E T, TARBEMAE K, %
THEREmA /N HEARZ 2 BT, Az 25 58 BE /IRl i A R i XURS: , (EL F T o] A 2 AR AU, — > Fh
AT S 2159 30 5 AR 2S00 R BE AR LB 55 — W R A b 78, DR e A 2S5 AR RIS 5 e eV A R e P ) i 55 4
S DA BT S IE NS TR 254 . SRR B AZ A R Ak T R A A R R SR N AR Y A i A A
FER H5 B A F A A S AU BRI ARl 90 SR AT R FR X 5 NFIORAMNFE , XA F T 28 SR m A2 Fh i
1Y AR VR AR o ARUPE R 0 B0 1 a9Fost 2 th BIFE AR L 35fh 2z 1], R B AR AR S AR R A A S e Rl B4R | i
AR TR KA P e B 1R T AR S R IR TR 00 B A e B Y |t n] BRI IF
FE DX I AN TE 4 S W T A3 ol ) A AR RRALE
33 AEBNNES

A 25V T B S WA B 2 W ot [v] — G VR 8 22 A e R R R P A e A 3k 2 3l i A A A7 T K
YA A IR A BE J5R O S e YR E SRS BRI KT AMRPE R 5HE 7
AT T A 2507 F B W I (A R, AR R A [R5 20 HE (B 55 SR R IE M = A2 AR S & W5 0.8
DL b TEREARRE AUESALSE R B RIET 5 MR S HE A RS, KPR A2 5 e ESE N
EE K, HIR W i Re 2 4 ARV 45T AL vE BERCR IR 12 A0 5 - B A & 1414 (0.356—0.504) K
F 16 M W FR 5 H e Fh i (930 (0.117—0.281) , {H A 2540 6 BE 80/ N AR P 35 8 5 2 42K B 7, PR AT 1
5 &SRS E A 0.9 RLL, T, AR A7 51 B K /N5 A A 58 B TC B A AR DGR Y L AR 9N
7, S EFIEEE LSS, 2 2 HESE, TN B AR SR S B S A AN E H AR B AR P AR R A A A R A
BEST NI R 2 YR A SR A A B AL R 2 TR R A P a] B T R T AR )
A 5 TR R R AL A A A e R A A S O o AR R T 4

A 253 T B S R AR TR A U TR L SR A A7 A 0 3 4 T M AR E A C R Y IR A A RN AR 5E 4
REMEZHERE , ERSEIHERAZ A E S0 ES, A ESERK EARZEAT 22 M4
A ESHEBER  AIrA R RS EEECY 0.298, SR E SR, AN ESEBELX, U
o R IR A 2SS (R B R AE A e S AR Y AR LI, BR SRS RAZRESZW Y
FhZREMEAR, Bl /D s RV IR 7 1, BRI L, A2 540 T 8 R B8 S e A R 9 B AR AS S5 38 4 R A= mT g, DA S L
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