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Abstract; Distribution patterns of ramet population of Iris japonica Thumb. and their effect on species diversity in the herb
layer in three micro-habitats ( open area of forest edge ( OAFE ), bamboo forest ( BF) and evergreen broadleaved forest
(EBF) ) on Jinyun Mountain were studied using spatial pattern, niche and diversity analysis in a combination of population
and community methods. The results were as follows: judged by V/m and Morisita index(/;), ramet population of I
Japonica in three micro-habitats all clumped from scale 0. 5 m x0.5 m to 2 m X2 m; the pattern scale and pattern intensity

both gradually decreased in all scales and density of ramet population of I. japonica decreased with the increase in canopy
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density and the decrease in RPFD and R/FR from OAFE to EBF. In OAFE and BF, widespread I. japonica had a
significantly negative influence on the dominance of original dominant species and on species diversity of the herb layer
(p <0.05) ; however, those influences in EBF were extremely weak. The mechanisms that effect of pattern characteristics
of I. japonica ramet population on species diversity of herb layer in three micro-habitats were different. In OAFE, high
density and pattern intensity of I. japonica resulting from the open canopy which decreased the species diversity of the herb
layer, especially for the richness of rare species, by means of strong regeneration niche ( above-ground spatial niche and
below-ground root niche) and trophic niche ( nutrient) competition; in BF, moderate density and pattern intensity of I
Jjaponica resulting from the bamboo canopy that had negative effect on the occurrence of rare species and on the survival of
other herb species by means of strong regeneration niche ( below-ground root niche) and trophic niche ( above-ground for
light and below-ground for nutrient) competition; in EBF, low density and pattern intensity resulting from the closed canopy
which had little effect on the survival of herb species, because the random distribution of 1. japonica caused by the low light
in EBF lead to weak niche competition, just to trophic niche competition for nutrient. The pattern intensity and clonal
growth of ramet population of 1. japonica and soil status mainly determined by the canopy that have a significant influence
on the intensity of regeneration niche (above-ground spatial niche and below-ground root niche) and trophic niche (above-
ground for light and below-ground for nutrient) competition between I. japonica and other herb species, which is the

determinant to the mechanism that effect of ramet population of I. japonica on species diversity of the herb layer.
Key Words: Iris japonica Thumb. ; clonal plant; pattern analysis; species diversity; niche competition
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PIX EEAAGOT F S MK, B RS AR, ATAR, SRR NS, SRR ) S T bk % | B AT (Phyllostachys
pubescens) BT BRI H R FHAT o

1.2 WARAZE

1.2.1 BEEEESE

2007 £ 9 BT A, EES L BRER XA #1( Open area of forest edge, OAFE) (29°50'15"N,106°
23'22"E) B4 ( Bamboo forest, BF) (29°49'38"N,106°23'4"E) & 43 & M #k ( Evergreen broadleaved forest,
EBF) (29°50'12"N,106°23'27"E) 3 KB (4E3R) W, 0 T IRTIEEZER TONA R E AR Z R0, 2
AP WAL 3738 (1. japonica condition, T+ ) FITCHHMEZE3F3E (no I japonica condition, T - ) BB £, T
BA 8 B S MRAE o A B XS D9 WHRAE IR (1 + ) , 58 2 To s MR AE 707 B9 [X S8 e (o7 TRIBRAEFR 5 (1 - ) o
ARG H BT B SR N PR A S REVE 1 7 AR B P58 A JUN AR TR 55 2 I BE B 3 A 16 m” BOREHE , BHEHL
BIB% 20 m DA b, B EEE L 96 m” (48 m™ A MIUEAEFRBEREHL S 48 m’ JLMIMEAEINBEREHL) .
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¥ 3R, FH8 ] LAL-2000 A9 &2 4 HrAX (£ E LI-COR 24 &4 7)) P AR 23 B B A - T AR A8 4, 1 IR
B (35E FLUKE AR U R rrmkes (B4R EH = 0.8 m £4) WMk S50 i E A
BOGEESTRE (PPFD) , 21565638 (660 nm) , LLEIE5R (730 nm) , ATHE XA ROEHR (RPFD) R 41/iT
£ZI6(R/FR) , FEMIBEOLILR 1,

A~ 16 m” FUREHIARH 4 PBENL 2 m x2 m BB 4L, B4 2 m x2 m BET B ARARAY 4 1~ 1 mx 1 m f9/)
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THREERE  BEAESEAEREE,

1.2.2 SRR R R TR &
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G (LB BIEEA Levins BBISE, r AT H

£1 TEFMEER
Table 1 General situation of plots

3 ?@ﬁ BE HRFBE ' M ERE
Type Altitude Slope Canopy density Le'a.f area RPFD R/FR
(m) ) (%) index
OAFE I- 770 ~ 777 2~5 < 10 < 0.2 0.91 £0.01a 1.3410.02a
OAFE I+ < 10 < 0.2
BF I- 640 ~ 648 5~12 70.71+£1.87 1.20 +0.06 0.22£0.01b 0.95+0.02b
BF I+ 68.98 +1.98 1.12+£0.06
EBF I- 755 ~760 3~8 89.39 +0.87 2.78 £0.04 0.06 £0.01¢ 0.75+0.03¢
EBF I+ 88.26 +0.95 2.91£0.05
2%

RE AR BAREE Cover?;ﬁfeliionica Densﬂ%ﬁ%{foﬁca Dofi‘r)fjfi%ﬂpy

Type Shrub coverage Herb coverage (%) /(no. /) species
OAFE I- 7.76 £1.51 75.92 £3.65 - — -
OAFE I+ 6.84+1.20 87.00 +0.99 69.02 +£5.49a 22.38 £2.44a -
BF I- 8.42£2.10 52.55+2.84 — - B4 P. pubescens
BF I+ 8.02 £3.00 47.47 £1.47 22.84 £4.48b 7.52 £0.54b
EBF I- 3.66 £0.85 18.67 £1.92 — - PO S. setchuensis
EBF I+ 4.26 +0.81 20.03 £0.77 5.50 £0.80c¢ 0.83 +0.18¢

OAFE ;: #R& I H#b Open area of forest edge; BF: 47#k Bamboo forest; EBF: ‘##%¢[F I #k Evergreen broadleaved forest. 1— ; JEBJIEFEIRIE No
L japonica condition; I+ ; W¥EFEIFIR I japonica condition. RPFD: X} 34 t3% Relative photon flux density; R/FR : £136/iL4L % Red/far-red.
ARINFRBERARLEERZREE(p < 0.05). Different letters mean significant differences (p <0.05) among three micro-habitats. T [F] the same

below

1.3.4 BRSH

(1) m2EE DIy ZHE L (FH « K 3) A Morisita 1§47 (1,) (F/H FRE) #ETHH;8 mx 8 m iy
R, LL0.5 m x0.5 m /MR, 74328 256 A/MER EMHE2 4~ 0.5 m x0.5 m &PHTE
6,783 0.5 m x 1 m B RERE, 3L 128 A, DItHE , 5B H A& RE

) BRHE B Greig-Smith [k TTE & X 4 K7 FFLH1E REE;

) WIFBRE  Kershaw RUMEREBE PI = [(2x¥F)/N,] N RIRHAKRNN, =2", n = 0,1,2,
=)o UAEKRHAREAFWRE, TH 8 mx 8 m KR RHFTIHI XA, RE/PERKXH 1 KK
0.5mx0.5m RE,XHA2MRFKOSmx1l m RE,XH3 AKX mx1 m RE, EHRERYK2 F,BERXXH
IHWIRE N8 mx8 m,

i F§ OriginPro7. 0 3Xf4-VEE ;38 FH SPSS11. 5 #4147 Independent ¢-# 5671 B[R & 7 24347 , 8 A Duncan
M {3 DPS v3. 01 3 EHEAT A 3140 5 35 i PASSAGE 1.0 BT R
2 HREWm
2.1 AEAESEEIES R SRR
2.1.1 #HBFEH

B 1 2 3 54 S5 A WHBE RSN S5 B W SR AL 40 MR AV SO B R (B AT S0 ARL) W= | 2 A5 B, B
FBET AMERRGE , WK H—AT Ak — 8 SR AR, BEE AR B I, BRI R R 5 HBE R
ZREM(ER D) . BRAGDTRY,3 KEF PRI MRS XH0.5mx0.5m F2 mx2 m RfEF)
BARENT, T EHE(V/m) t KIAT Moristia $841 F fly BEHBR R (K 2) .

2.1.2 BEIE
3 A S WAL PR h WA MR B R AR LI 2A, AR ML (OAFE) Fpifis R th R e X 4
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Fig. 1 Spatial distribution patterns of ramet population of L japonica and dominant canopy species ( P. pubescens and S. setchuensis) in three I +

micro-habitats

OAFE; #k& 0" # Open area of forest edge, BF: 474k Bamboo forest, EBF; ¥ #%FH #k Evergreen broadleaved forest; I- ; JEMIIE#EIFIR No L
Jjaponica condition, I+ ; BIFEIFIE L japonica condition; T [F] the same below

4.6 BWANE(E , FIEER N FESRE RN 2 m* ME R 8 m’, 174k (BF) M EAEXH 4.7 1
VAN, HE(E S R TR SRR R 2 m™ il 16 m® . F 4RI PIAk (EBF) FhEF#S R M R AE X 4 7 3R
AR, R RE N 16 m’ o WARGKD™ —T Ak — 8 4 ] -k, R 0 RARE Hh 28 1 0 (L LB SR 3t K
MRS B RIS XK H(RE) B2 TGS

F2 3 RARERIPIRG PR TE A TRAEE S MR E HE L (V/m) 30 Moristia #58(1,)

Table 2 V/m and Moristia index of ramet population of 1. japonica in three I + micro-habitats

X4 RE OAFE BF

Group Scale(m) V/m I, V/m Iy V/m Iy
1 0.5 x 0.5 4.92°** 1.72** 2.19%** 1.647* 1.40*** 3.00°
2 0.5 x1 7.17*** 1.57* 2.87%* 1.50* 1.66*** 2.63°
3 1 x1 11.23*** 1.47** 4.20°* 1.43 % 1.59*= 1.75*
4 1 x2 17.91*** 1.39*%* 5.40*** 1.30*® 2.05%** 1.67°
5 2 x2 27.14 *** 1.30*® 6.50*** 1.19** 2.85%* 1.59°

V/m (6 ¢ #38; LA F#3 V/m byt distibution and I; by F distribution; % : p<0.05; #* % ; p<0.01; % % % p<0.001

400
360 |

17 Mean square

—=— OAFE —a— BF —e—EBF

H& R Pl

X1 Group

X1 Group

B2 3 RAEFIIRIEI R P BSRIE SRR G R AT

Fig. 2 DPattern analysis of ramet population of I. japonica in three I + micro-habitats

A B RAR R, B: BIEEM B FRE A means pattern scale of L japonica ramet population; B: means pattern intensity of L

Jjaponica ramet population
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2.1.3 WHEEE

¥eJREm AT (B 2B) 32, ARG 3 (OAFE) FhfF 8 B X SR R X B9 25+ B B & T 174k (BF) b ¥
5 W RN MR (EBF ) FFRE , B SR IR AR IR 58 20 MRS FEAS S5 58 2 1 i 2 Bk B IE IX 2 ( RUBE ) 3 T 9 /1N B9
s, WG H—PThk—m S, R (P 7E4 X H(RE) WE T RES,
2.2 WX YR SRR RN

3 RASTHIRIEIR ST P IR A LB Fh o ARG 1 5T AR ST, BISRIE R T2 0 A , PRI T B0 50
DL s (BAE H SRR ARAE SR , BRSRAE R RN (R 3) o

MEW ST HRESE T, TR EEREYMH S HERE(H) SRR RYHERRER
(S) B3E R THIURIEIRSE (p <0.05) s(BAEF R ARAESEH , WIIRLELRRBE LT (K 3),

£3 IRERTRMRERRESWELRRESETIEYHREERE
Table 3 Main species of herb layer and their importance value in I — and I+ of three micro-habitats (48 m?)
EEE{H Importance value

wh

Species OAFE BF EBF

I- I+ I- I+ I- I+
WAL L japonica — 32.38 — 28.59 — 12.28
&9 /NE Ajuga decumbens 11.90 — — — —
H3E Solanum lyratum 8.22 — — — -
B BE ] Lysimachia congestiflora 8.11 - - - —
/NATEE Conyza Canadensis 5.09 — — -
RS BRI Commelina communis 12.88 14.77 — —
41 %5 BB PR Dryopteris erythrosora - - 9.45 - 16.71 5.14
#jH- 2 H-EBR Arachniodes falcate — — 8.62 8.06
N EBE Setaria pamlifolia 6.69 6.05 — -
R EE Carex baccans — 6.39 — -
R 5,85 % Cayratia japonica 6.18
P2 Oolismenus compositus — 5.16 6.90 5.12 11.23
Z FFREBPE Elatostena macintyrei — — — — 11.69 5.54
1% 855 Bk Microlepia marginata - - - - 15.41
127K Pilea sp. — - 6.11

KPP (EEE > 5,58 > 20% ) F  Species (IV > 5 and frequency > 20% ) in herb layer were listed in the table above, | [A] the

same below

BIRANGTTRI (E 4) , REY SRS, TTHSEER A A (HB 1 R EHE 1 ~2 KM
) EEE S THEESE L EARGY s SR I B s (BE R SR RAESE P, HEIFRZRED,

XT3 BARWEARA R P BIRAE S REE SEREYMHEEEHTEIR, A KRGY HEIHE T, &R
P I T R S EA R R EE AR RER; FN, BEE SR EERNEET AR (B S) .
2.3 AREARAESN T

3 BAEBRT OISR B SRR AR R R YA DA R (R 4) R ,3 BAEEWEE AT,
BISIER AR RN RER K. MEY 5 HEREMRESR S, BMEEXR, IR EAN BRI ESA T
BB BAEA TR S P, BRI AR BRI T IR R PP B AE AN FEBE , WS BREERRAF

3HAERTHWIRMIREAZ FEZYMESMNES (K 4) R, REY HAES, $I8EE 5 KM EF e
A BMESEMNEIGENRS EREMRESE S, BRI 5 AL AR E S MBS HEXIE D,

3 itig
3.1 REAERSEEIEF R AR )R
NBELSAFRERERT , B TERBRABEMK(E D) , ZERBEEME/N, B, ERXEAFEEE
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# 8%

8% Indices

OAFE

B3 3 RAEFTRBRETRS BB R RS EERAE

Fig. 3 Species diversity of herb layer in I - and I + of three micro-habitats
H: Shannon-Wiener Z#£4%45%1 Shannon-Wiener diversity index; D: Simpson #1435 # Simpson diversity index; J: Pielou 4] E35¥{ Pielou
evenness index; S: EE E ¥ Richness index; * : p<0.05; * % ; p<0.01

ZWEERE M. &1 A, WY #i4E 5, RPFD &
B R R A AT BIERIEAE K [F i, R/FR &K, 3
Bt bR KB ™, MidksE S, RPFD MIXHUE, (B
REWE 2 BIURAEAE 7 B BEAEDR  3F B, R/FR A,
TR A I I, i AR A R MR R
R, A KA, HENEMARESE, RPFD RAK,
EAANT BRI BRIE AT, A B RS [, R/
FR &%, \T SBAEYM A R R R, A F TR
HIEEE AR . BERBE, ARG 7 Ak —
FaRREM A, BEEMOEHRA S 0, A F RPFD 5 R/FR
BEVE, BRES R HERRERKGELD . B
BE, R RAUEE (1B 2A) FRBLH « BISRAE 7 HR A R B 21
HITE B SRR T BUR AR TR (PR 2 ~ 8 m” 474k 4
~8 m' ST EL 16 m’), HE—RETF, # R
(BISRAE RS/ ) B0 BT REfa S R, Mpkdgk—
PIdk—HK T, i T IR TE 7 M 4 R B G, M SR 3R
(1 2B) R B 1 BURAE 7 MR b A 1ol S BB S IR 1
REYeR) 2 e A RUE B BBV, 37 B T AT BRI
A BEE RESEIN , 7o MR P 1ol 4 B BB 5 (I B T

PyFhEL Number of speices

o

BF

OAFE  BF EBF OAFE  BF

B4 3REBTRHMEERESHELTRESZBILMHF
HE

Fig. 4 Richness of rare species of herb layer in I - and I+ of three
micro-habitats

AL IREOWIFEL, B B 1 ~ 2 IR WA 4 (48 MRETT) A
means the number of species occurring once, B means the number of
species occurring 1 ~2 times in 48 quadrats; MHALE WLFPE X v i3
1~2 REY#h  Here rare species is the species occurring 1 ~2 times

of three micro-habitats

Y2 SRR/ o BT L, MR 3R 5 D0 R e WA R 2 K 5 S A A B ™, S ) A b SR P B e LA 4
PR R R R B K2R . (B, BIRAE I 0 A AU KT e R B N , A= SR
B H3%) KA Y B(EHEE R S A K ) RIBA/NMESH R SRR 44 2>
3.2 ORI SEMRAE A X B A R Wb o P S AL

A [ A 5 o BRI B AR R X E A R W AR O AL A A ] o ARG, MO AR Z BRI R
RN, T B MAURAE BESR o (R (W 5) TP R RSB B . BIRAE S HA LR MM EBMRAK(FR 4,5
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YA EL Number of species

y=-0.1089x + 152576
r=0.7316 n=48 p<0.001 14 -

(48 m?)

y=-0.1774x + 12.4103
r=0.6637 n=48 p<0.001

o o

o ©0 0o o

o o°
1 1

SO 60 70 80 90
WAL G T

100 0 10

Coverage of /. japonica

30 40 50 60
WIAE R

Density or I japonica

B5 MEy HBSEETRETBREREREESESRYHEEEREH
Fig. 5 Regression between coverage and density of I. japonica and richness of herb layer in I+ of OAFE

5) FEBPNAEDM TR, R, U HAG E YR8 & T SISRAE R WFs, /b Bl R, B8 0%
FIRM SR EFREEFEA, T, AN EERER, ERSIEXN TR ER/ M ERER
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Table 4 Niche breadth of main species in herb layer in I — and I + of three micro-habitats and niche overlap between 1. japonica and other

species in herb layer in three I+ micro-habitats (48 m?)

Y

Species

H AL E Niche breadth

HANIEE Niche overlap

OAFE BF

EBF

OAFE BF

I-

I+ I- I+ I- I+

BABAE L japonica
&3 /NE Ajuga decumbens
H3%E Solanum lyratum

Rid R
Lysimachia congestiflora

/NATEE Conyza Canadensis
W8 PR 2 Commelina communis

A BRERK
Dryopteris erythrosora

MR ER
Arachniodes falcate

EH M EBE Setaria pamlifolia
FEBEE Carex baccans
RM-5,88% Cayratia japonica
P Oolismenus compositus
ZIFERE

Elatostena macintyrei

HEBER

Microlepia marginata

Y2 7KL Pilea sp.

0.577
0.391

0.646

0. 696
0.693

0.367
0.123

0.961 — 0.935 —
0.630 - - - -
0.321 - - - -

0.585 - - - -

0.712 - - - -
0.674 0.687 0.934 — —

- 0.641 - 0.391

- 0.542 0.181 0.162

- 0.637
0.179 0.536
0.404 0.465

- 0.683

0.203 - -
0.160 - -
0.344 0.042 0.014
0.450 0.375 0.397

0.109 0.136

0.076  0.148

0.022 0.091

39.587
11.667

34.652

46.724
51.811

0.132
1.976
24.569

0.228

0.432 - - - -
0.162 - - - -

0.406 - - - -

0.544 - - - -
0.593 74.163 0.801 - -

9.448 0.127

- 1.916 0.037 1.660 6.640

0.001 3.604
0.039 1.629
0.341 18.870

- 8.541

0.055 - -
0.031 - -
0.247 1.643  0.030
0.118 36.985 0.412

4.073  0.062

17.888  0.215

0.001 - - 9.480 0.126
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